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All rights reserved. No part of this publication may be reproduced in any form or by 
any electronic or mechanical means, including photocopying and recording, 
without permission in writing from GE Fanuc Automation Americas, Inc..

Disclaimer of Warranties and Liability

The information contained in this manual is believed to be accurate and reliable. 
However, GE Fanuc Automation Americas, Inc. assumes no responsibilities for any 
errors, omissions or inaccuracies whatsoever. Without limiting the forgoing, GE 
Fanuc Automation Americas, Inc. disclaims any and all warranties, expressed or 
implied, including the warranty of merchantability and fitness for a particular 
purpose, with respect to the information contained in this manual and the 
equipment or software described herein. The entire risk as to the quality and 
performance of such information, equipment and software, is upon the buyer or 
user. GE Fanuc Automation Americas, Inc. shall not be liable for any damages, 
including special or consequential damages, arising out of the use of such 
information, equipment and software, even if GE Fanuc Automation Americas, Inc. 
has been advised in advance of the possibility of such damages. The use of the 
information contained in the manual and the software described herein is subject to 
GE Fanuc Automation Americas, Inc.’s standard license agreement, which must be 
executed by the buyer or user before the use of such information, equipment or 
software.

Notice

GE Fanuc Automation Americas, Inc. reserves the right to make improvements to the 
products described in this publication at any time and without notice.

© 2006 GE Fanuc Automation Americas, Inc. All rights reserved. QuickPanel View is 
a trademark of GE Fanuc Automation Americas, Inc. Any other trademarks 
referenced herein are the property of their respective owners and used solely for 
purposes of identifying compatibility with the products of GE Fanuc Automation 
Americas, Inc.

The 10” and 12” QuickPanel View models have been tested and found to meet or 
exceed the requirements of U.S. (47 CFR 15), Canadian (ICES-003), Australian 
(AS/NZS 3548) and European (EN55022) regulations for Class A digital devices 
when installed in accordance with guidelines noted in this manual.

The FCC requires the following note to be published according to FCC guidelines:

This equipment has been tested and found to comply with the 
limits for a Class A digital device, pursuant to Part 15 of the FCC 
Rules. These limits are designed to provide reasonable protection 
against harmful interference when the equipment is operated in a 
commercial environment. This equipment generates, uses, and 
can radiate radio frequency energy and, if not installed and used 
in accordance with the instruction manual, may cause harmful 
interference to radio communications. Operation of this 
equipment in a residential area is likely to cause harmful 
interference in which case the user will be required to correct the 
interference at his own expense.
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Any changes or modifications to the product or installation that are not expressly 
approved by GE Fanuc Automation could void the user's authority to operate the 
equipment under FCC rules.

Industry Canada requires the following note to be published:

This Class A digital apparatus complies with Canadian ICES-
003.

The following statements are required to appear for Class I Div 2 Hazardous 
Locations.

1. WARNING - EXPLOSION HAZARD - SUBSTITUTION OF COMPONENTS MAY 
IMPAIR SUITABILITY FOR CLASS 1, DIV. 2.

2. WARNING - EXPLOSION HAZARD -WHEN IN HAZARDOUS LOCATIONS, 
TURN OFF POWER BEFORE REPLACING OR WIRING MODULES.

3. WARNING - EXPLOSION HAZARD - DO NOT CONNECT OR DISCONNECT 
EQUIPMENT UNLESS POWER HAS BEEN SWITCHED OFF OR THE AREA IS 
KNOWN TO BE NON-HAZARDOUS.

Power, input and output (I/O) wiring must be in accordance with Class I, Division 
2 wiring methods, Article 501 4(b) of the National Electric Code, NFPA 70 and in 
accordance with the authority having jurisdiction.

For a complete list of agency qualifications, please refer to appendix A1.

We want to hear from you. If you have any comments, questions, or suggestions 
about our documentation, send them to the following email address: 
doc@gefanuc.com.
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GFK-2306B 10"/12" QuickPanel View 1

1 Welcome
Congratulations on your purchase of a QuickPanel View, the most advanced 
compact HMI computer available. The QuickPanel View is available in different 
configurations to suit your requirements. Equally at home in a networked 
environment or as a stand-alone unit, the QuickPanel View is the ideal solution for 
factory floor HMI.

Powered by Microsoft Windows® CE .NETTM, today’s embedded operating system 
of choice, the QuickPanel View provides a fast track for application program 
development. The commonality with other versions of Windows simplifies porting 
your existing program code. Another benefit of Windows CE is the familiarity of 
the user interface, shortening the learning curve for operators and developers alike. 
The availability of third-party application software makes this operating system 
even more attractive.

The 10"/12" QuickPanel View is an all-in-one microcomputer designed for 
maximum flexibility. The design, based on an advanced Intel® microprocessor, 
brings together a high-resolution touch-screen operator interface with a variety of 
I/O options. With many standard ports and expansion busses from which to 
choose, you can connect to most industrial equipment.

The QuickPanel View is equipped with several memory types to satisfy even the 
most demanding applications. A 32MB section of DRAM is split between the 
operating system, an object store, and application memory. A 32MB section of 
non-volatile FLASH memory, functioning as a virtual hard drive, is divided equally 
between the operating system and persistent storage for application programs. The 
retentive memory consists of 512 KB of battery-backed SRAM for data storage, 
ensuring your valuable data will never be lost, even during a power failure.

The many features of the QuickPanel View make it an obvious choice for a world 
of applications. Your smart choice will provide reliable operation for years to 
come.
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We l c o m e

Getting Started

2 10"/12" QuickPanel View GFK-2306B

1

G E T T I N G  S T A R T E D

B a s i c  S e t u p

Your 10" or 12" QuickPanel View is shipped ready for use after a few configuration 
steps. To power up all you need to do is connect a DC power supply via the 
supplied quick-connect plug. Depending on your application, you may also want 
to configure communications ports (see page 28) and expansion adapters (see 
page 39).

Caution - Electrical Shock Hazard: To avoid personal injury or damage to 
equipment, ensure that the DC supply is disconnected from power and that the 
leads are not energized before attaching them to the unit's power supply plug.

T o  co nn ec t  a  DC  p owe r  s up p l y
1. Using the three screw terminals shown in the following diagram, attach a 24VDC, 48W power supply to the plug 

supplied with the QuickPanel View (see specifications on page 49 for conductor size requirements).

2. Insert the plug into the power supply socket and securely tighten the attaching screws.

Optional Ethernet Connection
Optional Expansion I/O

Power Supply

Fra
me G

rou
nd

0V

Power Supply Socket

+ 24
 VD

C

Power Supply Plug

Insert leads in screw end

Bottom

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 9 of 3383



We l c o m e
Getting Started

GFK-2306B 10"/12" QuickPanel View 3

Q u i c k P a n e l  V i e w  R u n t i m e  S e t u p

To download a Machine Edition application to a QuickPanel View unit, you must 
set up a data link between your development workstation and the QuickPanel unit. 
For more information, see “Ethernet” (page 35) and look up “Downloading a 
Machine Edition Project” in the Machine Edition online help. 

S t a r t u p

When you first start up the QuickPanel View, a few configuration steps are 
necessary.

T o  s t a r t  t he  Qu i c k Pa ne l  V i ew
1. Apply DC power to the QuickPanel View.

Once power is applied, the QuickPanel View begins initializing. The first thing to 
appear on the display is the splash screen.

2. To skip running any programs included in the StartUp folder, tap Don’t run StartUp programs.

The splash screen disappears automatically after about 5 seconds. The Windows 
CE desktop then becomes visible.

3. Tap  Start, point to  Settings and then tap  Control Panel.

4. In the Control Panel, double-tap  Display to configure the LCD display (see page 21).

5. In the Control Panel, double-tap  Stylus to configure the touch screen (see page 23).

6. In the Control Panel, double-tap  Date and Time to configure the system clock (see page 47).

7. In the Control Panel, double-tap  Network and Dial-up Connections to configure network settings (see 
page 36).

8. On the desktop, double-tap  Backup to save any new settings through a power cycle (see page 12).
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We l c o m e

Getting Started

4 10"/12" QuickPanel View GFK-2306B

1

S h u t d o w n

There are no specific dangers associated with a power failure or other unplanned 
shutdown of the QuickPanel View. In general, programs are retained in FLASH 
memory and user data can be retained in battery-backed SRAM. Some operating 
system settings are retained only with user intervention, so in order to carry out a 
graceful shutdown of the QuickPanel View, we recommend you perform the 
following procedure.

T o  sh u t  do wn  the  Qu i c k Pa ne l  V i e w
1. Quit any programs that are running and wait for all file operations to complete.

2. If you have not changed operating system settings (e.g., brightness or touch screen sensitivity) or do not want to 
save the changes, remove AC power from the 24VDC supply. 

3. To save changes to operating system settings (e.g., brightness, touch screen sensitivity), run Backup (see page 12) 
and then reboot the system (see page 14). When the Windows CE desktop reappears, remove AC power from the 
24VDC supply.

P a n e l  C u t o u t

For enclosure mounting, cut an opening in the panel according to the 
specifications given with the following diagram.

Notes:

■ For compliance to NEMA 4, 4x, and 12 qualification, the unit must be mounted 
in a comparably NEMA rated  (IP56 equivalent) panel or enclosure.

■ For compliance to ATEX agency qualification, the unit must be mounted in an 
IP66 panel or enclosure. It is recommended that a minimum panel thickness of 
0.1” be used in ATEX applications.

Panel Cutout

Height: 8.96” (+0.10”, -0”) 
(227.6mm [+2.5mm, -0mm])

Width: 11.88” (+0.10”, -0”)
(301.8mm, [+2.5mm, -0mm])

Depth 2.37” (60.2 mm) 

Bezel Dimensions

Height: 10.34” (262.6mm)

Width: 13.26 in. (336.8mm)

Panel thickness range:.063” 
to.196” (1.6mm to 5mm)

8.96”
227.6mm

11.88”
301.8mm
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We l c o m e
Getting Started

GFK-2306B 10"/12" QuickPanel View 5

■ To avoid gasket degradation, limit repeated insertions or removals of the unit and 
retightening of the mounting clips. For full protection, always use a fresh gasket.

The unit will not fit through this cutout with a CF card inserted in the port, with any 
cables connected, or with the power supply plug inserted in the socket.

To secure the QuickPanel View to a panel, use the 10 included mounting clamps. 
They hook into openings located on the top, bottom, and sides of the housing.

T o  mo un t  t h e  Qu i ck P ane l  V i e w i n  a  pa ne l
1. Insert the unit into the panel cutout (without a CF card in the CF port).

2. Insert the hook of each mounting clamp into the housing openings as shown below.

3. Ensure that the gasket is properly seated in the bezel channel and firmly tighten the clamp screws. 

Note: The torque range for the mounting clamp screws is 2.6-4.4 inch/lbs
(0.3-0.5 Nm)

The mounting clamps hold the unit in place by tension alone. No drilling is 
required.

Do not damage the gasket attached to the back of the QuickPanel View’s bezel. 
This gasket prevents shock hazards and damage caused by liquids accidentally 
entering the unit after installation.

Top

Bottomx 10

RightLeft
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We l c o m e

Technical Support

6 10"/12" QuickPanel View GFK-2306B

1

T E C H N I C A L  S U P P O R T
If you have technical problems that cannot be resolved with the information in this 
guide, please contact us by telephone, fax, or email; or visit one of the links on our 
website:

Telephone: 1-800-GE-FANUC (1-800-433-2682)

Fax: (780) 420-2049

Email: support@gefanuc.com

Comments about our manuals or help: doc@gefanuc.com

Web: To locate product information, specifications, documentation or information 
on updates, please visit http://globalcare.gefanuc.com, then select the Operator 
Interface Product Category, then select the QuickPanel View Product Name.
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GFK-2306B 10"/12" QuickPanel View 7

2 Overview
This chapter provides introductory information on the 10" and 12" QuickPanel 
View hardware and software, with descriptive procedures for completing some of 
the most common tasks you will encounter. 

In this chapter:

Layout Diagram . . . . . . . . . . . . . . . . . . . . . . . . . . .8
Windows CE.NET  . . . . . . . . . . . . . . . . . . . . . . . . .10
Working with Windows CE . . . . . . . . . . . . . . . . . .10

To place a program in the  Start menu . . . . . . . . . . . . . . . . . . . .10
Pocket Internet Explorer . . . . . . . . . . . . . . . . . . . .11

To establish a dial-up connection  . . . . . . . . . . . . . . . . . . . . . . . .11
To configure a Proxy server . . . . . . . . . . . . . . . . . . . . . . . . . . . .11

Backup. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12
To run the Backup program . . . . . . . . . . . . . . . . . . . . . . . . . . . .12
To reboot the system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .14

System Information  . . . . . . . . . . . . . . . . . . . . . . .15
To run the System Information program . . . . . . . . . . . . . . . . . . .15

Copy Project to Flash Card  . . . . . . . . . . . . . . . . . .16
To copy a Machine Edition project onto a CF card. . . . . . . . . . . . . 16
To update a Machine Edition project . . . . . . . . . . . . . . . . . . . . . . 16

Emulate PPC. . . . . . . . . . . . . . . . . . . . . . . . . . . . .16
To use Emulate PPC during an ActiveSync session  . . . . . . . . . . . .16

HTTP File Transfer Utility  . . . . . . . . . . . . . . . . . . .17
To use the HTTP utility . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .17
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O v e r v i e w

QuickPanel View Hardware

8 10"/12" QuickPanel View GFK-2306B

2

Q U I C K P A N E L  V I E W  H A R D W A R E

L a y o u t  D i a g r a m

In addition to the primary touch screen interface, the 10" or 12" QuickPanel View 
supports a variety of communication ports including an expansion bus to allow 
great flexibility in application. The following diagram shows the physical layout of 
the QuickPanel View and the locations of ports and connections 

The bottom LED is green when power is applied and amber if both backlights fail 
(IC754VxI10MTD has one backlight);1 the top LED is tricolor (green, red, or 
amber) and programmable. 

1 Backlights are not field replaceable.

LEDs 

Touch screen LCD display 
See page 20

Power supply socket.
See page 2

Hinged access cover for 
expansion (see page 39), and 
battery (see page 46) Not to scale

Bottom

Ethernet port
See page 35

RS232/485 port 
(COM1) 
See page 28

Front Right Side

CF Port. See page 34
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O v e r v i e w
QuickPanel View Hardware

GFK-2306B 10"/12" QuickPanel View 9

B l o c k  D i a g r a m

The 10” and 12” QuickPanel View hardware is based on the Intel® XScale™ 
PXA255 microprocessor, and employs large-scale integration to provide high 
performance with a small footprint. The following block diagram illustrates the 
major functional hardware areas and the interfaces between them.
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O v e r v i e w

QuickPanel View Software

10 10"/12" QuickPanel View GFK-2306B

2

Q U I C K P A N E L  V I E W  S O F T W A R E

W i n d o w s  C E . N E T

Microsoft Windows CE .NET is the operating system for the QuickPanel View. It is 
a full 32-bit O/S with a graphical user interface. This operating system is finding 
widespread application in hand-held PCs and embedded HMIs, such as the 
QuickPanel View. The familiar look and feel of Windows CE shortens the learning 
curve for users having experience with Windows 95/98/NT/2000/ME/XP. From a 
software developer’s perspective, the CE environment is a subset of the WIN32 
application programming interface, simplifying the porting of existing software 
from other versions of Windows.

Stored in a 16 MB block of FLASH memory, the QuickPanel View operating system 
is copied to DRAM for execution. The operating system starts automatically 
following a power-up or reset of the QuickPanel View.

For more on Windows CE visit www.microsoft.com/windows/embedded/ce.

W o r k i n g  w i t h  W i n d o w s  C E

When working with Windows CE on the QuickPanel View, user input is achieved 
via the touch screen with a stylus or other suitable pointing device. The Soft Input 
Panel (SIP) is used for character and numeric entry, or for entering keyboard 
shortcuts. For more information on the Soft Input Panel, including a list of 
keyboard shortcuts, see page 26.

T o  p l a c e  a  p r o gr am  i n  th e   S t a r t  me nu
1. Start Windows Explorer.

2. Navigate to the program you want to place in the  Start menu.

3. Tap the program’s icon to select it.

4. From the Edit menu, choose Copy. 

5. Navigate to the ’\Windows\Programs\‘ folder.

6. From the Edit menu, choose Paste Shortcut.

7. Run the  Backup program to retain the change through a power cycle (see page 12).

Caution: Do not cycle power immediately after running Backup.
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P o c k e t  I n t e r n e t  E x p l o r e r

Microsoft’s Pocket Internet Explorer is a full-featured browser that is fully integrated 
with the Windows CE operating system. This browser allows you to connect with 
an internet service provider, view web pages and download from FTP sites. 

Pocket Internet Explorer supports JScript. Java support can be added from third-
party sources. Pocket Internet Explorer does not support VBScript; however, 
VBScript components are included in the operating system and may be used by 
third-party applications such as Proficy Machine Edition.

A connection can be established over an Ethernet network (default) or a dial-up 
connection. The Ethernet or dial-up connection must first be properly configured.

T o  e s t ab l i s h  a  d i a l -u p  c o nne c t i o n

1. Start Pocket Internet Explorer.

2. From the View menu, choose Options.

The Options dialog box appears.

3. On the Auto Dial tab, select the Use AutoDial check box.

4. Choose either the default or a user-defined connection from the list.

5. Tap OK.

6. Run the  Backup program to save the settings through a power cycle (see page 12).

Caution: Do not cycle power immediately after running Backup.

T o  co n f i g u r e  a  P ro xy  se r ve r

1. Start Pocket Internet Explorer.

2. From the View menu, choose Options.
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The Options dialog box appears.

3. On the Proxy Server tab, select the Use Proxy Server check box.

4. In the Proxy Server box, type the URL of your proxy server (see your ISP or network administrator).

5. In the Port box, type the server’s port number for HTTP access.

6. Select the Bypass Proxy for Local Addresses check box to connect directly to sites like your intranet.

7. Tap OK.

8. Run the  Backup program to retain the new settings through a power cycle (see page 12).

Caution: Do not cycle power immediately after running Backup.

B a c k u p  

Backup is a utility that saves any changes made to the Windows Registry or 
Desktop. This utility is required because the QuickPanel View is not battery 
powered. Specifically, the Backup command does the following: 

■ The Windows CE registry (including any control panel settings) is stored in 
the Flash registry

■ Any changes (additions) made to the ‘Windows’ subtree of the file system 
are stored in the user block of FLASH memory. 

The Backup program should be run whenever configuration changes are made to 
the operating system or installed applications, and prior to shutting down the 
QuickPanel View. The time the operating system takes to finish all write operations 
after Backup completes varies depending on other system demands. Because of 
this, rebooting (see page 13) is recommended before disconnecting power, in 
order to ensure the completion of all write operations.

T o  ru n  t he  Ba ck up  p ro g ra m
1. On the desktop, double-tap  Backup.
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The Backup dialog box appears.

2. Tap OK.

Caution: Do not remove power immediately after running Backup because the 
operating system may still be writing to flash memory. Wait several minutes or 
reboot the system (see page 13) before disconnecting power, in order to ensure the 
completion of all write operations.

R e b o o t

There are two circumstances under which you will reboot the operating system:
■ After changing some control panel settings the system indicates you must 

reboot before the changes take effect.
■ Immediately after running Backup (see page 12) and before disconnecting 

power, reboot in order to ensure all changes have been written to flash 
memory.

T o  re b oo t  t h e  sy st e m
1. Run the  Backup program to retain any changes.

2. Tap Start, point to Programs, then the System folder, and tap Reboot .

A confirmation dialog box appears.

3. Tap “Yes”

The operating system restarts.
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S t o r a g e  M a n a g e r

Use Storage Manager to repair or format lost or corrupted data volumes. Storage 
Manager can repair data volumes existing either in Compact Flash (CF) or battery-
backed SRAM (BBSRAM). Data volumes existing in the main flash file system of 
the QuickPanel may not be repaired by Storage Manager.

Storage Manager, accessed from the Control Panels folder, is a Microsoft product 
for which on-line help is available.

S y s t e m  I n f o r m a t i o n  

System Information is a custom utility that displays a splash screen with the 
following information:
■ Operating System version. For example, ‘Windows CE .NET v4.10’.
■ Platform. Identifies the host hardware, its version and build number.

Tapping More Info on the splash screen opens the Advanced System Information 
window, which provides information such as hardware version and serial number, 
CPU type and specifications, etc. This information can be especially useful if you 
are contacting GE Fanuc Support.

T o  ru n  t he  S ys te m In f or m at i on  p r o gr a m
1. On the desktop, double-tap  System Information.

The System Information splash screen appears.
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2. Tap More Info to open the Advanced System Information window, or tap Close to continue.

Network information alone can be viewed by double-tapping the  LAN icon 
displayed on the taskbar for each connection.

C o p y  P r o j e c t  t o  F l a s h  C a r d

RestorePCCard is a custom utility for transferring Proficy Machine Edition Projects 
between compatible QuickPanel View units via CF cards.

Caution: Ensure that the copy or update operation is complete (i.e., no busy or 
wait cursor displays) before disconnecting power.

T o  co p y  a  Ma ch i ne  Ed i t i on  p r o j e c t  o n to  a  C F  c a r d
1. Ensure there is a blank CF card in the in the CF port.

2. Double tap the  Copy Project to Flash Card icon on the desktop.

3. Tap Yes when the Proceed with Copy to CF Card confirmation dialog box appears.

The system copies the project onto the blank CF Card.

T o  upd a te  a  Ma c h i ne  E d i t i on  p ro j e c t
You can update a Proficy Machine Edition application currently stored on the 
QuickPanel View with a revision stored on a CF Card.

1. Insert the CF Card containing an upgraded version of the Machine Edition project in the CF port.

2. Reboot the machine (see page 13).

When a valid project is found on the CF card, you will be prompted to install the 
project or skip it. Tap OK to install or Cancel to skip the install and continue to 
reboot. If an invalid project is found, an error message appears in a dialog box. 
This dialog box must be closed before reboot will continue. 

3. Remove the CF Card from the slot. 

E m u l a t e  P P C

Emulate PPC is a utility that allows the QuickPanel to emulate a Pocket PC 2003 
during an ActiveSync session, enabling the download of third-party Pocket PC 
2003 software.

T o  u s e  Emu l a t e  PP C  d u r i ng  a n  A c t i v e S yn c  s e s s i on
1. Start  Windows Explorer, double tap  Windows, then double tap  EmulPPC.

The Emulate PPC dialog box appears.
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2. Start the ActiveSync session. When installation of third-party software is complete, close the dialog box to deactivate 
Emulate PPC.

H T T P  F i l e  T r a n s f e r  U t i l i t y

The HTTP File Transfer Utility (HFTU) is a small, standalone command line 
program that allows you to send and delete files to and from computers over a 
network. The HFTU uses the HTTP protocol, so you can even send files to 
computers over the Internet.

Run the HTTP utility from a command line prompt, from a batch file (.BAT) or as 
an application call in a script. The HTTP utility is an executable (.EXE) file included 
in the 10” and 12” QuickPanel View’s operating system.

The HTTP utility currently supports two file transfer commands: COPY and 
DELETE. 

Note: In order to function, the HTTP File Transfer utility requires both 
computers to have web servers that support PUT functionality. (Most web 
servers support PUT, including the CIMPLICITY Machine Edition web server 
installed with the runtimes for View and Logic Developer - PC.) If in doubt, 
check the documentation for your web server.

T o  u s e  t he  HT T P  u t i l i t y
1. From the  Start menu, choose Programs, then choose Command Prompt.

The Command Line editor appears.

2. Type commands as required.

3. Use the following syntax:

HTTPUTIL COPY source destination

Where “source” is the URL of the source file, and “destination” is the URL of the 
destination file. For example:

HTTPUTIL COPY \MyFile.txt http://MyServer/webfiles/MyFileBACKUP.txt
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Copies a file called MyFile.txt on drive C: of the local computer to the webfiles 
folder under the web server at //MyServer. Note that you can rename a file as you 
copy it.

HTTPUTIL DELETE url

Where “url” is the remote URL of the file you want to delete. This URL must use 
the “//” or ”HTTP://” syntax. For example:

HTTPUTIL DELETE http://MyServer/webfiles/MyFileBACKUP.txt

Deletes a file called MyFileBACKUP.txt from the webfiles directory under the web 
server at HTTP://MyServer.
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3 Detailed Operation
In this chapter:

Touch Screen Display  . . . . . . . . . . . . . . . . . . . . . .20
To adjust the display brightness (12” models) . . . . . . . . . . . . . . .20
To adjust the display contrast (10” model)  . . . . . . . . . . . . . . . . .21
To configure backlight auto turn off . . . . . . . . . . . . . . . . . . . . . .21
To calibrate the touch screen  . . . . . . . . . . . . . . . . . . . . . . . . . . .23
To set the double-tap sensitivity . . . . . . . . . . . . . . . . . . . . . . . . .24

Soft Input panel . . . . . . . . . . . . . . . . . . . . . . . . . .26
To show/hide the Soft Input Panel . . . . . . . . . . . . . . . . . . . . . . .26
Keyboard Shortcuts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .27
To display the  Soft Input Panel icon in the system tray . . . . . . . .27

Communication Port . . . . . . . . . . . . . . . . . . . . . . .28
To add a new remote networking connection. . . . . . . . . . . . . . . .30
To add a virtual private network or PPP over Ethernet connection 31
To change the default device properties  . . . . . . . . . . . . . . . . . . .32
To change the default TCP/IP settings . . . . . . . . . . . . . . . . . . . . .33

CF Port  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .34
Ethernet. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .35

To set an IP address . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .36
To set up access to a Windows network . . . . . . . . . . . . . . . . . . . .37
To access a remote resource on a Windows network  . . . . . . . . . .38

Expansion Bus  . . . . . . . . . . . . . . . . . . . . . . . . . . .39
DIP Switches . . . . . . . . . . . . . . . . . . . . . . . . . . . .40

To configure startup behavior. . . . . . . . . . . . . . . . . . . . . . . . . . .41
Memory. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .42

To add Flash memory with a CF Card  . . . . . . . . . . . . . . . . . . . . . 42
To change the DRAM memory allocation . . . . . . . . . . . . . . . . . . .43
To install additional DRAM . . . . . . . . . . . . . . . . . . . . . . . . . . . . .45

Other Subsystems  . . . . . . . . . . . . . . . . . . . . . . . .46
To access the Power Properties control panel . . . . . . . . . . . . . . . .46
To remove the internal battery . . . . . . . . . . . . . . . . . . . . . . . . . .47
To set the real-time clock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .47
To display the time on the taskbar  . . . . . . . . . . . . . . . . . . . . . . .48
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T O U C H  S C R E E N  D I S P L A Y
The QuickPanel View has an integrated flat-panel display providing either color or 
monochrome, depending on model. The 12” models, IC754VxI12CTD (color), and 
IC754Vxi12MTD (monochrome), incorporate a backlit, 12.1" diagonal display 
employing active TFT technology. The 10” model, IC754VxI10MTD 
(monochrome), incorporates a backlit, 10.4" diagonal display employing passive 
technology.

The 12” display provides a resolution of 800 x 600 pixels and 32,768 colors (256 
shades of gray in the monochrome model), while the 10” display provides a 
resolution of 640 x 480 pixels and 256 shades of gray.

Both displays have a backlight timer feature allowing the backlight to turn off 
automatically and extend its life.

800 pixels (12”)

600 pixels (12”)

640 pixels (10”)

480 pixels (10”)
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T o  ad j u s t  t he  d i s p l ay  b r i g h tn es s  ( 1 2”  mo d e l s )
1. In the Control Panel, double-tap   Display and choose the Brightness tab. 

The Brightness dialog box appears.

2. Drag the Brightness slider between Lowest and Highest.

3. Tap OK to exit the control panel.

4. Run the  Backup program to save settings through a power cycle (see page 12).

Caution: Do not cycle power immediately after running Backup.

T o  ad j u s t  t he  d i s p l ay  co n t ra s t  ( 1 0”  mo d e l )
1. In the Control Panel, double-tap   Display and choose the Contrast tab. 

The Contrast dialog box appears.

2. Drag the Contrast slider between Lowest and Highest.

3. Tap OK to exit the control panel.

4. Run the  Backup program to save settings through a power cycle (see page 12).

Caution: Do not cycle power immediately after running Backup.
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T o co n f i g u r e  b ac k l i g h t  au to  t u rn  o f f
1. In the Control Panel, double-tap   Display and choose the Backlight tab. 

The Backlight dialog box appears.

2. Select Auto turn off backlight while on external power.

3. Tap OK to exit the control panel.

4. Run the  Backup program to save settings through a power cycle (see page 12).

Caution: Do not cycle power immediately after running Backup.

Note: Backlight failure notification displays in this dialog box if one of the backlights 
fails. If both backlights fail, the bottom LED flashes amber and the screen is blank.

Note: The 10” QuickPanel View has only 1 backlight.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 29 of 3383



D e t a i l e d  O p e r a t i o n
Touch Screen Display

GFK-2306B 10"/12" QuickPanel View 23

T o u c h  S c r e e n

The QuickPanel View display is coupled to a resistive touch panel with 12-bit 
resolution. When the QuickPanel View is properly calibrated, this translates into a 
grid of touch cells on the face of the display. Although you can use your finger to 
actuate the touch screen, use of a blunt stylus is recommended.

T o  ca l i b ra te  t he  t o u ch  s c r e e n
1. In the Control Panel, double-tap Stylus.

The Stylus Properties dialog box appears.

2. Choose the Calibration tab

3. Tap the Recalibrate button.

A cross hair target is displayed.

800 cells (12”)

600 cells (12”)

640 cells (10”)

480 cells (10”)
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4. Follow the directions given to calibrate the touch screen. While calibrating, do not touch the front of the unit outside 
the clear area of the membrane or on the black border around the clear center area in order to ensure an accurate 
calibration.

5. Tap the screen to preserve the new setting or wait out the time limit to revert to previous settings.

6. Run the  Backup program to save the settings through a power cycle (see page 12).

Caution: Do not cycle power immediately after running Backup.

To  se t  t h e  do ub l e - ta p  se n s i t i v i t y
1. In the Control Panel, double-tap  Stylus.
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The Stylus Properties dialog box appears.

2. Choose the Double-Tap tab.

3. Double-tap the grid to enter a setting.

4. Double-tap the test icon to check the setting.

If the test icon doesn’t change when you double-tap it, double-tap the grid again.

5. Tap OK to finish.

6. Run the  Backup program to save the settings through a power cycle (see page 12).

Caution: Do not cycle power immediately after running Backup.
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S O F T  I N P U T  P A N E L
The Soft Input Panel (SIP) is a software emulation keyboard that can be used as an 
operator data input device.

An icon in the system tray lets you view or hide the SIP. 

T o  sh ow /h i d e  t h e  S of t  I np u t  Pa ne l
• On the system tray of the task bar, double-tap the  icon. The Soft Input Panel appears/disappears.

Note: When the SIP is visible, it can be dragged around the screen by its title bar to 
reveal different parts of the screen that would be obstructed from view by the SIP.

Us i ng  S HI FT ,  CA P ,  CT R L ,  a nd  AL T  o n  t he  S o f t  I n pu t  Pa ne l

Uppercase characters are accessed by pressing the SHIFT key once. This is 
equivalent to holding down the SHIFT key on a conventional keyboard. The SHIFT 
key is active while the next key is pressed then reverts back to its unselected state. 
The CAP key does the same thing as SHIFT but does not revert to lower case after 
another key is pressed. Rather, the Soft Input Panel remains in the Uppercase mode 
until the CAP key is pressed again. The CTRL and ALT keys behave the same as the 
SHIFT key.

Show Input Panel icon
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Ke yb oa r d  S ho r t c u t s
You can enter the following keyboard shortcuts using the SIP:

T o  d i s p l ay  t he   S o f t  I n pu t  Pa ne l  i co n  i n  t he  s y s te m  t r a y

1. In the Control Panel, double-tap  Input Panel.

The Input Panel Properties dialog box appears.

2. Select or clear the Allow applications to change the input panel state check box.

3. Select or clear the Show Input Panel in system tray check box.

4. Tap OK.

5. Run the  Backup program to retain the new setting through a power cycle (see page 12).

Caution: Do not cycle power immediately after running Backup.

Shortcut Action

CTRL+ESC Opens the Windows CE Start menu. Use arrow keys 
to select a program and ENTER to run it.

ALT+TAB Starts the Task Manager. Use it to quit unresponsive 
programs.

CTRL+ALT+= Starts the touch screen calibration.

SPACEBAR Equivalent to single-tap.

ENTER Equivalent to double-tap. In a dialog box, equivalent 
to OK.

TAB In a dialog box, select next control.

SHIFT+TAB In a dialog box, select previous control.

CTRL+TAB In a tabbed dialog box, open the next tab.

ESC Close dialog box, discarding changes.

ARROW KEYS In a dialog box, select controls or items from a list 
box.
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C O M M U N I C A T I O N  P O R T
The QuickPanel View has one serial data communication port, COM1. 

C O M 1

The COM1 port is a general purpose bidirectional serial data channel that supports 
the EIA232C and EIA485 electrical standards. The COM1 port can be accessed 
and configured:
■ as a direct or dial-up remote networking connection.
■ from a user-created application program.

A connection can be configured to reside on a network supporting a TCP/IP 
protocol.

A DB25S (female) connector, mounted on the bottom of the enclosure, provides 
standard signals as described in the following table.

Note: Pin 14 is fused with a field-replaceable, 1.0A fast-blow fuse.

R e c o m m e n d e d  C a b l i n g  f o r  T I A / E I A 4 2 2  o r  T I A / E I A 4 8 5

The COM1 port on the QuickPanel View provides connections to devices, which 
support either TIA/EIA422 or TIA/EIA485. These electrical standards specify a 
differential signaling technique which provides high data rates, long distances and 
good noise rejection. The standards do not address signal encoding (protocol), 
connectors, or cabling. However, certain characteristics of interfacing these 
devices should be considered in order to ensure reliable connections. 

1 GND - Frame Ground 14 VCC - 5VDC, 0.5A
2 TX - (EIA232C) 15 TXB (EIA485)
3 RX - (EIA232C) 16 RXB (EIA485)
4 RTS - (EIA232C) 17 n/c
5 CTS - (EIA232C) 18 CSB (EIA485)
6 DSR - (EIA232C) 19 ERB (EIA485)
7 SG - Signal Ground 20 DTR (EIA232C)
8 DCD - (EIA232C) 21 CSA (EIA485)
9 TRMRXB (EIA485) 22 ERA (EIA485)
10 RXA (EIA485) 23 n/c
11 TXA (EIA485) 24 n/c
12 n/c 25 n/c
13 n/c

Bottom
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Connec t i ons Connect nodes in a daisy chain fashion. Do not connect in other arrangements, 
especially "star." The standards do not specify the maximum number of nodes or 
devices that can be connected to a TIA/EIA 422 or 485 network. Instead, the 
standards limit the number of electrical connections by specifying that a maximum 
of 32 unit loads (UL) may be connected. The QuickPanel View presents one UL.

Inter conn ect  med ia Always use twisted pair cabling and group complimentary signals into conductor 
pairs; TXA with TXB, for example. Use a cable with a characteristic impedance of 
100 ohms to 120 ohms. A wire gauge of 24 AWG is commonly used. Maximum 
cable length is 4,000' (1,219.2m), but may be less due to cable impedance, 
connection quality, data rates, and other factors.

Termina t i on Always provide proper termination at each end of the 422/485 network. The 
QuickPanel View provides built-in termination resistance when pin #9 (TRMRXB) 
is connected to pin #10 (RXA). 

DO NOT TERMINATE EVERY NODE. ONLY TERMINATE THE END NODES.

Grou nd i ng A signal return path between transmitting and receiving devices must be provided. 
This return path is separate from the Rx and Tx data lines and the other 422/485 
signals supported by the QuickPanel View, and may be provided by a separate 
conductor in the cable. Connect both ends of the signal return conductor to Signal 
Ground (pin #7). Shielding or use of a twisted pair for this connection is not 
necessary.

For installations where all devices are in the same cabinet and have the same 
ground potential between devices, connecting Signal Ground between all the 
devices on the 422/485 network is adequate to ensure proper voltage levels at the 
devices.

However, if there is a difference in ground potential between devices, such as 
when the devices are in widely separated cabinets, then signal grounds on a 
422/485 network should not be tied together. The cable shield and signal ground 
should be connected together at only one device, closest to the earth ground 
connection.

The signal and frame grounds of the QuickPanel View are capacitively coupled, 
but in some devices these ground references are connected together. Connect 
Signal Ground (pin #7) to Frame Ground (pin #1) and then to earth ground on the 
QuickPanel View only in the circumstance where the other devices separate their 
signal and frame grounds and the QuickPanel View is the only device with frame 
and signal ground connected to earth ground.
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Sh ie l d i ng Shielded cable is required for compliance with CE Mark and FCC requirements. 
The cable shield should be connected to the metal connector shell or by pin 1 of 
the QuickPanel 25-pin serial connector.  Shield and signal ground (pin 7 of the 25-
pin connector or pin 5 of the 9-pin serial connector) should not be connected 
directly together.

Caution:  Do not connect Signal Ground (pin #7) to Frame Ground (pin #1) on the 
QuickPanel View, except in the specific and limited circumstances noted in the 
Grounding section above.

W o r k i n g  w i t h  t h e  C O M  p o r t

T o  ad d  a  ne w r e mo te  ne two r k i ng  c on ne c t i o n
1. From the  Start menu, tap  Settings and then  Network and Dial-up Connections. 

The Connection window appears.

2. Double-tap  Make New Connection.

The Make New Connection wizard appears.

3. Type a name for the new connection. 

4. Choose a connection type.

5. Tap Next.
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The Modem or Device dialog box appears, depending on the connection type.

6. From the list, choose the device or modem you want to use. (If a Modem or Serial CF Card is inserted, it will be 
available in the device list.)

You can Configure your device or TCP/IP Settings at this time if you wish.

7. Tap Finish for direct connection (Device dialog box) or Next for dial-up (Modem dialog box).

If you are adding a dial-up connection the following dialog box appears.

8. Type the destination Country/region code, Area code, and Phone number in the appropriate boxes.

9. Select or clear the Force Long Distance or Force Local check boxes.

10. Tap Finish.

11. Run the  Backup program to save settings through a power cycle (see page 12).

Caution: Do not cycle power immediately after running Backup.

T o  ad d  a  v i r t ua l  p r i v a t e  ne t wor k  o r  PP P  o ve r  E t he rn e t  c o nne c t i o n
1. From the  Start menu, tap  Settings and then  Network and Dial-up Connections. 

The Connection window appears.

2. Double-tap  Make New Connection.

or
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The Make New Connection wizard appears.

3. Type a name for the new connection. 

4. Choose a connection type.

5. Tap Next.

The VPN or PPPoE Connection window appears, depending on the connection 
type.

6. Enter the Host Name or IP address for a VPN connection, or a PPPoE Service Name for a PPPoE connection.

You can configure your TCP/IP Settings at this time if you wish.

7. Tap Finish.

8. Run the  Backup program to save settings through a power cycle (see page 12).

Caution: Do not cycle power immediately after running Backup.

T o  ch ang e  t he  d e f au l t  de v i c e  p ro p e r t i e s
1. From either the Device or Modem dialog box, tap Configure. 

or
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The Device Properties dialog box appears.

2. In the Port Settings tab, choose settings for all connection preferences.

3. If the connection is for terminal emulation, select or clear the terminal-related check boxes.

You can use the QuickPanel View to emulate a terminal attached via a modem link 
(Hayes compatible) to COM1. A terminal emulation definition is added as a 
unique session. 

T o  ch ang e  t he  d e f au l t  TC P/ I P  se t t i n gs
1. Obtain correct TCP/IP settings from your network administrator.

2. From either the Device, Modem, PPPoE Connection, or VPN Connection dialog box, tap TCP/IP Settings.

The TCP/IP Settings dialog box appears. 

3. Clear the Use server-assigned IP address check box.

4. Enter the TCP/IP settings from your network administrator and then click OK.

5. Run the  Backup program to save settings through a power cycle (see page 12).

Caution: Do not cycle power immediately after running Backup.
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C F  P O R T
To enhance the QuickPanel View’s capabilities with additional flash memory, the 
unit is equipped with a CF (Compact Flash) Type II port on its side. 

A CF card is inserted in this port with the card’s front facing the back of the unit 
(the narrow side slot on the card should be toward the bottom). The card should 
slide in easily—to avoid damage, do not force it.

Note: For full protection from electrostatic discharge, peel off the paper label on 
the side of the CF card facing the bezel to allow contact between the card and the 
internal frame ground contacts on the CF connector.

The Copy Project to Flash Card utility (see page 15) lets you transfer Proficy 
Machine Edition projects between QuickPanel View units via CF Cards. 

No Compact Flash cards are supplied with the QuickPanel View. A list of cards 
(and other devices) that have been tested and are compatible can be found by 
visiting http://globalcare.gefanuc.com, then select the Operator Interface Product 
Category, then select the QuickPanel View Product Name.

The CF port in the QuickPanel View only supports 3.3v CF cards. 5v CF cards are 
not supported.

Compact Flash Port

Right Side
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E T H E R N E T
The QuickPanel View is equipped with an autonegotiating, full or half duplex 
Ethernet port (IEEE802.3). You can connect an Ethernet network cable (unshielded, 
twisted pair, UTP CAT 5) to the unit via the RJ45 connector on the bottom of the 
enclosure. LED indicators on the port indicate channel status. Access to the port is 
possible either by Windows CE network communications, or by your custom 
application. The following diagram shows the location, orientation, and pin out of 
the Ethernet port. 

There are two methods for setting an IP address on the QuickPanel View:

■ DHCP (Dynamic Host Configuration Protocol). This is the default method that 
is carried out automatically.

Note: There must be a DHCP server on the connected network for a valid IP 
address to be assigned. Contact your network administrator to ensure correct 
DHCP server configuration.

■ Manual method. Using this method, you uniquely specify the numeric 
addresses for the QuickPanel View, the Subnet Mask, and the Default Gateway 
(if applicable).

Note: Use a crossover cable to connect the QuickPanel View to a PC directly; 
when connecting to a LAN HUB, use a straight through cable. Contact your 
network administrator if you require further information. 

1 TX_D1 +
2 TX_D1 -
3 RX_D2 +
4 B1_D3 +
5 B1_D3 -
6 RX_D2 -
7 B1_D4 +
8 B1_D4 -

Bottom

LinkActivity
LED LED

Ethernet Port

10/100Mb
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T o se t  a n  I P  a d dr e ss
1. From the Control Panel, tap  Network and Dial-up Connections. 

The Connection window appears.

2. Select a  connection and choose  Properties.

The Built-in Ethernet Port Settings dialog box appears.

3. Select a method:

■ Obtain an IP address via DHCP (automatic).

■ Specify an IP address (manual).

4. Enter the IP Address, Subnet Mask and Default Gateway numbers obtained from your network 
administrator (manual method only).

5. Tap OK. 

6. Run the  Backup program to retain the new settings through a power cycle (see page 12).

Caution: Do not cycle power immediately after running Backup.

7. Restart the QuickPanel View. 

If the DHCP method was selected, the network server will assign an IP address 
while the QuickPanel View is initializing. (You must be connected to the network).

After setting an IP address for the QuickPanel View, you can access any network 
drives or shared resources for which you have permission.
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T o  se t  up  a c c e s s  to  a  Wi n do ws  ne t wo rk
1. In the Control Panel, double-tap  System.

The System Properties dialog box appears.

2. On the Device Name tab, in the Device name box, type a unique name for your QuickPanel View. In the Device 
description box, type a description.

3. Tap OK.

4. In the Control Panel, double-tap  Owner.

The Owner Properties dialog box appears.

5. On the Network ID tab, type your assigned User name, Password and Domain.

6. Tap OK.

7. Run the  Backup program to retain the settings through a power cycle (see page 12).

Caution: Do not cycle power immediately after running Backup.
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Using Windows CE Explorer, you can now access anything on your local network 
for which you have permission. 

T o  a c c es s  a  r e mo te  r e s ou r c e  o n  a  W i nd ows  n e two r k
1. Start  Windows Explorer.

The Explorer window appears.

2. Type in the Address box, or choose from a list, the path to a remote resource.

For example ‘\\MyRemoteComputer\MyFolder’ specifies the folder named 
‘MyFolder’ on a computer with the name ‘MyRemoteComputer’.

3. Press ENTER.

The resource specified is displayed as a collection of files and folders. It can take a 
few moments to retrieve the data from your local network.

Note: You can use the NET command from the shell to map a network resource to 
the QuickPanel View for frequent access. The resource then appears in the

Network folder.
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E X P A N S I O N  B U S
An expansion bus is included with the QuickPanel View, and optional modules 
that mount directly to it are available. For more information on expansion 
modules, contact your distributor. 

The expansion bus connectors are accessed by opening the back of the unit.

Note: To ensure compliance to CE Mark, the mounting screws must be used when 
installing an expansion card.

Caution: Disconnect the AC power from your 24 VDC power supply before 
opening the QuickPanel View. Working on a “live” unit may result in damage to 
equipment and injury to personnel. Always use anti-static precautions (i.e. 
grounded wrist strap) when accessing the interior of the unit. 

Caution: Ensure all pins are properly aligned when inserting expansion cards. 
Misalignment could cause damage to the QuickPanel View and/or the expansion 
card.

Back (open)

Expansion Bus
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D I P  S W I T C H E S
The QuickPanel View is equipped with four DIP switches that each control 
separate functions.

DIP switches are set to “OFF” by default in the factory. DIP switch 2 is the Force 
Startup switch. Turning this switch on forces the startup applications to run when 
the operating system is started.

When the switch is set to “OFF”, the QuickPanel View operates normally, 
displaying the startup splash screen. You can skip running the startup applications 
by tapping the “Don’t run StartUp Programs” button on the startup splash screen.

When the switch is set to “ON”, the startup programs are forced to run and the 
“Don’t run Startup Programs” button is not available on the startup splash screen.

Note: Do not adjust switches other than switch 2. They are reserved for factory 
functions. Also note that the “Off” position of the switches is toward the DIMM 
connector, “On” toward the COM1 connector.

Back (open)

Dip Switches

Force Startup
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T o  co n f i g u r e  s ta r tup  b e hav i or
Caution: Disconnect the AC power from your 24VDC power supply before 
opening the QuickPanel View. Working on a “live” unit may result in damage to 
equipment and injury to personnel. Always use anti-static precautions (i.e. 
grounded wrist strap) when accessing the interior of the unit. 

1. Open the back cover of the QuickPanel View.

2. Locate the DIP switches and set DIP switch 2 to “ON”.

The startup applications are now forced.

Note: Do not adjust the other switches. They are reserved for factory functions.
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M E M O R Y
The QuickPanel View supports a variety of memory subsystems to ensure the 
requirements of your application are met. All system memory is tied directly to the 
microprocessor’s address and data busses for fastest access. To increase DRAM by 
up to 64 MB, a 100-pin DIMM memory expansion slot is also included.

F l a s h  M e m o r y

This block of non-volatile memory (32 MB) is the main long-term program storage 
for the QuickPanel View, operating like a virtual hard drive from the point of view 
of Windows CE. It is divided into two areas, of which only one is accessible from 
Windows CE Explorer. The Flash Storage folder represents a 16 MB block of 
memory for long-term storage of user application programs. Another 16MB block 
is used to store the Windows CE operating system, and is not directly accessible 
from Windows CE Explorer.

The operating system and all user application programs are transferred from Flash 
to DRAM for execution. Any user additions to the Windows folder are retained 
in Flash Storage when the Backup utility is run.

FLASH memory has a limited write-cycle lifetime. That is, the physical memory 
devices wear out after approximately 100,000 cycles (minimum), so it is advisable 
to limit file operations such as copy, delete, etc. 

The write cycle is much slower for FLASH than it is for other portions of RAM, 
therefore FLASH is not recommended for the storage of program variables, or any 
data items whose values are dynamic.

Flash memory can optionally be added with a CF Card, which will appear as the 
PCFlash Storage folder.

T o  ad d  F l a sh  me m or y  w i th  a  C F  C ar d
■ Insert a Compact Flash card into CF Port (see page 34). 

The unit immediately reads the new secondary storage. If the disk requires 
formatting, you will be prompted to do so. 

New memory appears in Windows CE Explorer as  PCFlash Storage.

External flash memory devices are named after their types of connection and order 
of attachment. For example, if you connect two flash memory devices, one via the 
CF port and one via the fieldbus connector, the first device is named PCFlash 
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Storage, the second PCFlash Storage2. At powerup, a CF port device is recognized 
first. Otherwise, naming depends on connection order.

S R A M  M e m o r y
This 512 KB block of static RAM is battery-backed to provide data retention 
through a power cycle. The SRAM memory is made available for user applications 
by operating as a virtual hard drive and is accessible from the Windows CE 
Explorer, represented as the SRAM Storage folder. A typical application 
program would create a file in this folder and store any critical program data in that 
file.

D R A M  M e m o r y
The QuickPanel View is equipped with 32 MB of dynamic RAM. Part of the DRAM 
(11 MB) is reserved for the Windows CE operating system and is not accessible by 
user applications. The other 21 MB is split between two functions: an object store 
for temporary file storage, and the main memory for running programs. 

Typically, compressed programs stored in FLASH are expanded and moved to 
DRAM for execution. Temporary storage of program variables or data files is also 
provided by DRAM—any data stored in DRAM will not be retained through a 
power cycle or reboot.

The split between program memory and storage memory may be adjusted as 
necessary to make more room for one or the other, depending on your specific 
application needs. For example, if you find that an application is short of memory, 
use the System Properties dialog box to alter DRAM memory allocation.

Caution: Setting Program Memory too low may prevent additional applications 
from starting, or may cause currently running applications to fail due to lack of 
memory. Setting Storage Memory too low may prevent the saving of files into the 
object store portion of the file system, which may also cause application failures.

T o  ch ang e  t he  D R A M me m or y  a l l o c a t i o n
1. In the Control Panel, double-tap  System.
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The System Properties dialog box appears.

2. On the Memory tab, drag the slider to divide the DRAM into Storage and Program memory.

The amount of memory allocated to and used by each area is displayed 
numerically. The blue bar indicates the current amount of unallocated DRAM and 
determines the boundaries within which the slider can move.

3. Tap OK to apply the new setting.

4. Run the  Backup program to retain the new setting through a power cycle (see page 12).

Caution: Do not cycle power immediately after running Backup.

B o o t  L o a d e r  R O M  

The Boot Loader ROM provides 512 KB of non-volatile storage for the QuickPanel 
View’s initialization program. This program configures the QuickPanel View 
hardware then starts the operating system’s execution. This memory is not 
accessible from Windows CE Explorer, nor should any attempts be made to modify 
the contents of this ROM.

M e m o r y  E x p a n s i o n  S l o t

The QuickPanel View is equipped with a 100-pin DIMM memory expansion slot 
which lets you increase DRAM to a total of 96 MB.

 Rear (open)

Memory Expansion Slot
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Caution: Disconnect the AC power from your 24VDC power supply before 
opening the QuickPanel View. Working on a “live” unit may result in damage to 
equipment and injury to personnel. Always use anti-static precautions when 
accessing the interior of the QuickPanel View. 

T o  i n s ta l l  a dd i t i on a l  DR A M
1. Disconnect AC power from the 24VDC supply.

2. With a small screwdriver carefully remove the top rear access cover.

3. Insert the new DIMM carefully into the expansion slot, noting the orientation of the pin locators. When the DIMM is 
fully seated, lift each side clip until it clicks into place.

4. Snap the access cover back into place.
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P o w e r  M a n a g e m e n t

The QuickPanel View’s Power Properties control panel displays the status of the 
backup battery. The  Battery Very Low Or Missing icon displays in the taskbar 
when the battery is either missing or very low.

T o  a c c es s  t he  Po we r  P ro pe r t i es  c o n t r o l  p an e l
1. In the Control Panel, double-tap Power.

The Power Properties dialog box appears.

B a t t e r y  B a c k u p

Auxiliary backup power for the real-time clock and SRAM is provided by a non-
rechargeable, internal lithium battery (+3VDC, BR2032), ensuring that no loss of 
data occurs when the main 24VDC supply is removed. Backup power is enabled 
or disabled by installing or removing the battery, accessed via the rear panel as 
shown in the following illustration.

Caution: Disconnect the AC power from your 24VDC power supply before 
opening the QuickPanel View. Working on a “live” unit may result in damage to 
equipment and injury to personnel. Always use anti-static precautions when 
accessing the interior of the QuickPanel View. 

 Rear (open)

 Internal Battery
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T o  re m ov e the  i n t e r na l  b a t t e r y
1. Disconnect AC power from the 24VDC supply.

2. Open the rear access panel.

3. Release the battery by gently lifting it from the completely exposed side, past the small protrusions. To avoid 
breaking the battery retainer clips, do not apply excessive upward pressure. 

4. Slide the battery out of its carrier, noting the arrow on the carrier indicating the direction of removal. 

R e a l - t i m e  C l o c k

The QuickPanel View has a programmable real-time clock capable of reporting the 
current time in Year/Month/Day/Hour/Minute/Second. The time is set from the 
Windows CE interface and retained through a power cycle if battery backup is 
available. Automatic adjustment for daylight savings time is enabled by a check 
box within the dialog box. The time can be displayed in the system tray on the task 
bar.

T o  se t  t h e  r ea l - t i m e  c l o ck
1. In the  Control Panel, double-tap  Date/Time.

The Date/Time Properties dialog box appears.

Note: Tap Apply after making changes in any box. 

2. Tap the year to choose a new year; tap the month to choose a new month.

3. Tap a date to specify the day of month.

4. From the Time Zone box, choose your zone.

5. Select Auto Adjust DST to have the clock automatically compensate for daylight savings time.

6. In the Current Time box, adjust the hours, minutes and seconds.

7. Tap OK to finish.

8. Run the  Backup program to save Time Zone or Daylight Savings changes through a power cycle (see 
page 12).
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Caution: Do not cycle power immediately after running Backup.

T o  d i s p l ay  t he  t im e  o n  t he  t a s k ba r
1. From the  Start menu, choose  Settings and then  Taskbar and Start Menu Properties.

The Taskbar Properties dialog box appears.

2. On the Taskbar Options tab, select Show Clock.

3. Tap OK. 

An hours and minutes display now appears in the taskbar.

Clock Display
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A1 Design Specifications
The specifications listed in this appendix are the design goals for the QuickPanel 
View. In most cases the “as built” or tested specifications are identical. See page 
53 for a list of agency approvals for environmental service and safety.

P h y s i c a l

D C  P o w e r

Enclosure dimensions 
(actual - see page 4 for panel 
cutout specifications)

Height: 8.93 in (226.8 mm)
Width: 11.85 in (301.1 mm)
Depth: 2.37 in (60.1 mm) 

Bezel dimensions Height: 10.34 in (262.6 mm)
Width: 13.26 in. (336.8mm)
Depth: 0.38 in (9.7 mm)

Weight 2.5lb (1.16 kg)

Input Voltage 12 VDC (@ +/- 20% regulated power supply); 
24 VDC (@ +/- 20% regulated power supply)

Power Dip Tolerance -30% nominal input voltage, 10msec.

Insulation Resistance 268Mohm @ 1000V frame ground to 0v
366Mohm @ 1000V frame ground to 24v

Real Power 12” models - 36W
10” models - 24W

Power Supply Conductor Size 12 to 18 AWG
For compliance to CE Mark, the isolated frame 
ground must be connected. 
Recommended frame ground connection is via 
the shortest possible route, using 14 AWG.

Connector (Vendor, p/n) Phoenix Contact, 1777992
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A 1

D i s p l a y

F r o n t  P a n e l

T o u c h  S c r e e n

C P U

10” 12”

Size 10.4” (26.4 cm) 12.1” (30.5 cm) 

Colors 256 shades of gray 32,768 (15 bits/pixel, color 
model)
256 shades of gray 
(monochrome model)

Luminence 200 NITS 250 NITS

Resolution 640 X 480 800 X 600

Fabrication Passive TFT

Backlight Cold Cathode Fluorescent 
(CCFL) - rated half life: 20,000 
hours1

Cold Cathode Fluorescent 
(CCFL) - rated half life: 50,000 
hours1

Bezel Material Valox 357U 2

Membrane Material Lexan HP60 3

LEDs Bottom

Top

Power status indicator (green with power 
applied, flashes amber if both backlights fail)

Programmable tri-color (green, red, amber)

Mono Color

Type Resistive, 12 bit Resistive, 12 bit

Resolution X axis- 640 cells
Y axis - 480 cells
(after calibration)

X axis- 800 cells
Y axis - 600 cells
(after calibration)

Processor Intel XScale PXA255

Clock speed 300 Mhz
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1 Backlight not field replaceable.
2 For material specifications, visit www.gepolymerland.com
3 For material specifications, visit gestructuredproducts.com

M e m o r y

M e m o r y  E x p a n s i o n  S l o t

E x p a n s i o n  P o r t s

FLASH 32 MB

SRAM 512KB (power off retention is the life of the 
battery)

DRAM 32 MB

ROM 512 KB (Boot loader)

Form Factor 100 pin DIMM

Memory Type SDRAM

Maximum DRAM 64 MB

Maximum Devices/Module 4

Bus Width 32 bits

Bus Speed 100 MHz or faster

Voltage 3.3 VDC

CAS Latency CL=3

Refresh Cycle Time 64 ms maximum

Error Correction Non-ECC

Error Detection No parity

Buffering None

Device Row Addressing 12 Address Lines (A0 to A11)

Expansion Memory Catalog 
Number

32MB - IC754ACC32MEM
64MB - IC754ACC64MEM

Compact Flash Memory One slot (Type II), 3.3v only

Expansion Bus One slot
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A 1

C o m m u n i c a t i o n  P o r t s

E n v i r o n m e n t a l

B a t t e r y

Ethernet IEEE 802.3
10/100BaseT (LAN1)
Auto-negotiate
Full or half duplex
RJ45 connector
Two status LEDs 

Serial COM1
Speed
Mounting h/w
Fuse

EIA232C/EIA485, DP25S (female)
300 bps - 115200 bps
M2.6 jackscrew
1.0A, 125V fast blow cartridge type, Littlefuse 
part #154001

Operating Temperature 32°F to 122°F 
(0°C to 50°C)

Operating Humidity 10% to 85% RH, non-condensing (12”)
10% to 85% RH, non-condensing (10”)

Storage Temperature -4 to 158°F 
-20 to 70 °C

Storage Humidity 10% to 85% RH, non-condensing at < 50°C; 
max. 50% at > 50°C

NEMA Rating  4, 4x, and 12 when mounted in a comparably 
rated NEMA panel (NEMA 4 is approximately 
equivalent to IP56; visit www.nema.org)

Operational Vibration IEC 68-2-6
10 - 57Hz, 0.012” peak to peak displacement
57 - 500Hz, 1.0g acceleration

Operational Shock IEC 68-2-27
15g, 11ms (sine wave)

Type BR2032 (3V, 190mAh, lithium)

Life (Approximate) 5 years

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 59 of 3383



D e s i g n  S p e c i f i c a t i o n s

GFK-2306B 10"/12" QuickPanel View 53

C a l e n d a r / C l o c k

A g e n c y  Q u a l i f i c a t i o n s

Model # ES1221 (color, 12”) 

Model # ES1201 (monochrome, 12”)

Model # ES1001 (monochrome, 10”)

Resolution 1 second

Retention Life of battery

Accuracy +/- 2 or 3 minutes/month

Description
Agency Standard 
or Marking

Comments

North American Safety 
for Industrial Control 
Equipment

UL 508/C-UL Certification by 
Underwriter’s Laboratories 
to UL standard and 
equivalent CSA standard

North American Safety 
for Hazardous 
Locations Class I, Div. 
2, Groups A, B, C, D

UL 1604/C-UL Certification by 
Underwriter’s Laboratories 
to UL standard and 
equivalent CSA standard

Explosive Atmospheres 
Directive
European Safety for 
Hazardous Locations
Equipment Group II, 
Category 3

ATEX (when 
mounted in an IP66-
rated panel)

Certification in accordance 
with European directives; 
refer to Declaration of 
Conformity and 
Independent 3rd Party 
Assessment Certificate

Low Voltage Directive
European Safety for 
Industrial Control 
Equipment

CE Self-declaration in 
accordance with European 
directives; refer to 
Declaration of Conformity

Electromagnetic 
Compatibility Directive
European EMC for 
Industrial Control 
Equipment

CE Certification by competent 
body in accordance with 
European directives; refer to 
Declaration of Conformity
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A2 Troubleshooting
The tables contained in this appendix can be used to identify and remedy 
problems that can occur with the 10" and 12" QuickPanel View.

P o w e r  u p

P o c k e t  I n t e r n e t  E x p l o r e r

Problem Suggested remedy

Blank screen. No power: Check all power connect ions to the 
QuickPanel CE.
Backl ight failed: This is  further indicated when the 
bottom LED glows amber. The LED will  only light if both 
top and bottom backlights have fai led.
Backl ight t imer expired: Touch screen to reactivate.

Problem Suggested remedy

Cannot access any URLs when using 
a dial-up connection to an ISP.

If you have previously set up an IP address on a local 
Ethernet Network, i t must be cleared. Disconnect your 
Ethernet cable and reboot.
Your ISP will  reassign an IP address when you reconnect 
the cable. 
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Index

A
accessing

Windows network 37, 38
adding

connections 30, 32
addresses

IP 36
adjusting

display brightness 21

B
backlight

(note) 8, 51
set for auto turn off 22

backup 12
battery 46

specifications 52
status 46

baud rate 33
bezel 50
block diagram 9
boot loader ROM 44
brightness 21

C
cabling, COM1 28

connections 29
grounding 29
interconnect media 29
shielding 30
termination 29

calibrating
touch screen 23

clock 47
COM1 28
communication port 28, 52

location 8

compact flash
adding memory 42

configuring
set IP address 36
TCP/IP settings 33

connections
adding 30, 32
set IP address 36
TCP/IP settings 33
Windows network 37

cutout 4
see also design specificatons

D
design specifications 49
device properties, configuring 32
DHCP (Dynamic Host 
Configuration Protocol) 35
dial-up connection 30
dip switches 40
displaying

real-time clock 48
double-tap sensitivity

setting 23, 24
DRAM 43

partition DRAM memory 43
partitioning 43

E
Emulate PPC 15
Ethernet 35

port settings 36
expansion bus 39
expansion busses

locations 8
expansion ports 51
Explorer, Internet 11

F
flash 42
flow control 33
front panel 8, 50

bezel 50
LEDs 8, 50
membrane 50

I
input panel

displaying 26, 27
Internet Explorer 11
IP address

setting 36

K
keyboard shortcuts 27

L
LEDs

Ethernet 35, 52
front panel 8, 50

M
membrane 50
memory 42, 51

adding with CF card 42
boot loader ROM 44
DRAM 43
flash 42
partition DRAM memory 43
SRAM 43

memory expansion slot 44
modem configuration 30
mounting

dimensions 4
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hardware 5
mounting directions 5

mounting brackets 5

P
panel cutout 4

see also design specifications
parity 33
partitioning

DRAM 43
physical layout 8
Pocket Internet Explorer 11
port

communication 52
ports

communication 28
Ethernet 35
expansion 51
locations 8
serial 28

power management 46
control panel 46

power supply 2
power supply terminals

location 8
PPPoE 31
product support 6

programs
start menu 10

proxy server 11

R
real-time clock 47

displaying 48
setting 47

S
serial ports 28
setting

double-tap sensitivity 24
sensitivity 23

IP address 36
real-time clock 47

setup
basic 2
runtime 3

shutdown 4
specifications 49
SRAM 43
start menu 10
startup 3

configuring behavior 41
force startup switch 40
stop startup programs 40

storage card 42, 43
storage manager 14
support 6
switches, dip 40
System Information 14

T
technical support 6
terminal emulation 33
touch screen 23

calibrating 23
troubleshooting 55

U
utilities

backup 12
System Information 14

V
virtual private network 32

W
Windows CE 10
Windows network

accessing 37, 38
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 GFL-002 

Warnings, Cautions, and Notes 
as Used in this Publication 

Warning 

Warning notices are used in this publication to emphasize that hazardous voltages, 
currents, temperatures, or other conditions that could cause personal injury exist in this 
equipment or may be associated with its use. 

In situations where inattention could cause either personal injury or damage to equipment, 
a Warning notice is used. 

 

Caution 

Caution notices are used where equipment might be damaged if care is not taken. 
 

Note 
Notes merely call attention to information that is especially significant to understanding and 
operating the equipment. 

This document is based on information available at the time of its publication.  While efforts 
have been made to be accurate, the information contained herein does not purport to cover all 
details or variations in hardware or software, nor to provide for every possible contingency in 
connection with installation, operation, or maintenance.  Features may be described herein 
which are not present in all hardware and software systems.  GE Fanuc Automation assumes no 
obligation of notice to holders of this document with respect to changes subsequently made. 

GE Fanuc Automation makes no representation or warranty, expressed, implied, or statutory 
with respect to, and assumes no responsibility for the accuracy, completeness, sufficiency, or 
usefulness of the information contained herein.  No warranties of merchantability or fitness for 
purpose shall apply. 

The following are trademarks of GE Fanuc Automation, Inc. 

Alarm Master Genius ProLoop Series Six 

CIMPLICITY Helpmate PROMACRO Series Three 

CIMPLICITY 90–ADS Logicmaster PowerMotion VersaMax 

CIMSTAR Modelmaster PowerTRAC VersaPoint 

Field Control Motion Mate Series 90 VersaPro 

GEnet PACSystems Series Five VuMaster 
 Proficy Series One Workmaster 

 
©Copyright 2005 GE Fanuc Automation North America, Inc. 

All Rights Reserved
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Introduction 

This chapter is an overview of PACSystems™ RX3i products and features. The rest of the 
manual describes PACSystems RX3i products in detail, and explains installation procedures.    

Chapter 2, Installation explains how to set up and install RX3i equipment. 

Chapter 3, Backplanes describes RX3i Universal and Serial Expansion Backplanes. 

Chapter 4, Power Supplies describes RX3i Power Supplies for use in Universal and Serial 
Expansion Backplanes. 

Chapter 5, Serial Bus Transmitter Module and Expansion Cables describes the module and 
cables used to connect a Universal Backplane with Expansion or Remote Backplanes. 

Chapters 6 to 12 provide detailed descriptions, specifications, and wiring diagrams for modules 
that can be used in RX3i systems: 

Chapter 6, Discrete Input Modules 
Chapter 7, Discrete Output Modules 
Chapter 8, Discrete Mixed Modules 
Chapter 9, Analog Input Modules 
Chapter 10, Analog Output Modules 
Chapter 11, Analog Mixed Modules 
Chapter 12, Universal Analog Module 
Chapter 13, Special-Purpose Modules 
Chapter 14, High-density Terminal Blocks  

Additional information is provided in these appendixes: 
Appendix A, Introduction 
Appendix B, I/O Cables for 32-Point Modules 
Appendix C, Calculating Heat Dissipation 
Appendix D, Cable Shield Clamping Assembly 

For more information about RX3i products, please refer to the manuals listed below. 

GFK-2222B PACSystems CPU Reference Manual 

GFK-2224A TCP/IP Ethernet Communications for PACSystems 

GFK-2225A PACSystems Station Manager User’s Manual 

Chapter 

1 
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PACSystems RX3i 
The PACSystems™ RX3i controller is a member of the PACSystems family of programmable 
automation controllers (PACs). Like the rest of the PACSystems family, the RX3i features a 
single control engine and universal programming environment to provide application portability 
across multiple hardware platforms.  

PACSystems RX3i Features 
 High-speed processor and patented technology for faster throughput 

 A Universal backplane that supports 2 different backplane busses per module slot: 

o High-speed, PCI-based for fast throughput of new advanced I/O 

o Serial backplane for RX3i serial modules and easy migration of Series 90-30 I/O 

 Celeron (Pentium® III) 300 MHz CPU for advanced programming and performance with 10 
Megabytes of memory 

 Memory for ladder logic documentation and machine documentation in the controller to 
reduce downtime and improve troubleshooting. 

 Open communications support  

 Variety of discrete, analog, and special-purpose modules. 

 Hot insertion in both the PCI Backplane and Serial Backplane for both new and migrated I/O 
modules 

 Isolated 24 VDC terminal for I/O modules and a grounding bar that reduces user wiring 

Programming and Configuration 
PACSystems equipment is configured and programmed using Machine Edition software, 
Machine Edition features a common user interface across product families and drag-and-drop 
editing. Machine Edition also includes a built-in Web server for real-time data delivery during 
system operation. For more information about programming and configuration, see the 
PACSystems CPU Reference Manual, GFK-2222. 

Migration from Series 90-30 to PACSystems RX3i 
PACSystems RX3i is designed to facilitate migration of Series 90-30 PLC systems and 
equipment. System migration is discussed in detail in Appendix C of the PACSystems CPU 
Reference Manual GFK-2222, revision B or later. 
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Modules for RX3i Systems 
The tables in this section list the types of modules that can be included in an RX3i system: 

 RX3i Modules (IC695) 

 RX3i Modules (IC694) 

 Series 90-30 Modules (IC693) 

RX3i Modules (IC695) 
These modules must be installed in a Universal (IC695) Backplane. 

Description Catalog Number 
CPU, Ethernet, Expansion 
RX3i CPU, 300 MHz, 10 Megabytes of Memory IC695CPU310 
RX3i Power Supply, 120/240 VAC, 125VDC 40 Watts IC695PSA040 
RX3i Power Supply, 24 VDC, 40 Watts IC695PSD040 
RX3i Power Supply, 24 VDC, 40 Watts, Multi-purpose IC695PSD140 
RX3i Serial Bus Transmitter Module IC695LRE001 
RX3i Ethernet Module IC695ETM001 
RX3i Universal Analog Input Module, 8 Channels IC695ALG600 
RX3i 8-Channel Non-isolated, 4-Channel Differential Analog Input 
Module 

IC695ALG608 

RX3i 16-Channel Non-isolated, 8-Channel Differential Analog Input 
Module 

IC695ALG616 

RX3i 4-Channel Non-isolated Analog Output Module IC695ALG704 
RX3i 8-Channel Non-isolated Analog Output Module IC695ALG708 
RX3i  Profibus Master Module IC695PBM300 
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RX3i Modules (IC694)  

IC694 modules are compatible with the RX3i serial bus in Universal Backplanes and RX3i Serial 
Expansion Backplanes.  A wide range of discrete, analog, and special-purpose IC694 modules 
is available. A typical RX3i I/O module is shown at below. 

Most I/O modules feature point LEDs, a removable terminal strip, and 
a fully-hinged door with an insertable label. The module’s wiring 
diagram is printed on the back of the label. Field wiring can be 
secured at the bottom of the module using tie-downs.   

Some I/O modules have an additional fault LED. High-density 
modules have connectors on the front instead of removable terminals. 

Descriptions and specifications for the RX3i modules are provided in 
this manual.  

 

 

Description Catalog Number 

Discrete Input Modules 

RX3i Input Simulator Module IC694ACC300 

RX3i Input 120 VAC 8 Point Isolated IC694MDL230 

RX3i Input 240 VAC 8 Point Isolated IC694MDL231 

RX3i Input 120 VAC16 Point IC694MDL240 

RX3i Input 24 VAC 16 Point IC694MDL241 

RX3i Input 125 VDC 8 Point Pos/Neg Logic IC694MDL632 

RX3i Input 24 VDC 8 Point Pos/Neg Logic IC694MDL634 

RX3i Input 24 VDC16 Point Pos/Neg Logic IC694MDL645 

RX3i Input 24 VDC16 Point Pos/Neg Fast IC694MDL646 

RX3i Input 5/12 VDC (TTL) 32 Point Pos/Neg IC694MDL654 

RX3i Input 24 VDC 32 Point Pos/Neg  IC694MDL655 

 
1 2 3 4 5 6 7 8
        F

9 10 11 12 13 14 15 16

I1 
 
I2 
 
I3 
 
I4 
 
I5 
 
I6 
 
I7 
 
I8 
 
I9 
 
I10 
 
I11 
 
I12 
 
I13 
 
I14 
 
I15 
 
I16 

IC694MDL240

 

RX3i Input High-density 24VDC 32 Point IC694MDL660  

                                                  continued 
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RX3i Modules (IC694)  
continued 

Description Catalog Number 
Discrete Output Modules 
RX3i Output 120 VAC 0.5 A 12 Point IC694MDL310 

RX3i Output 120/240 VAC 2 A 8 Point IC694MDL330 

RX3i Output 120 VAC 0.5 A 16 Point IC694MDL340 

RX3i Output 120/240 VAC 2 A 5 Point Isolated IC694MDL390 

RX3i Output 12/24 VDC 0.5 A 8 Point Positive Logic IC694MDL732 

RX3i Output 125 VDC 1 A 6 Point Isolated Pos/Neg IC694MDL734 

RX3i Output 12/24 VDC 0.5 A 16 Point Positive Logic IC694MDL740 

RX3i Output 12/24 VDC 0.5 A 16 Point Negative Logic IC694MDL741 

RX3i Output 12/24 VDC 1 A 16 Point Positive Logic ESCP IC694MDL742 

RX3i Output 5/24 VDC (TTL) 0.5 A 32 Point Negative Logic IC694MDL752 

RX3i Output 12/24 VDC 0.5 A 32 Point Positive Logic IC694MDL753 
RX3i  Output High-density  24VDC 32 Point IC694MDL754 
RX3i Output Relay N.O. 4 A 8 Point Isolated IC694MDL930 

RX3i Output Relay N.C. and Form C 3 A 8 Point Isolated IC694MDL931 

RX3i Output Relay N.O. 2 A 16 Point IC694MDL940 

Discrete Mixed  Modules  
RX3i High Speed Counter Module GFK-0293 IC694APU300 
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RX3i Modules (IC694)  
continued 

Description Catalog Number 
Analog Input Modules  
RX3i Input Analog 4pt Voltage IC694ALG220  
RX3i Input Analog 4pt Current IC694ALG221       
RX3i Input Analog 16sgl/8diff Voltage IC694ALG222       
RX3i Input Analog 16sgl Current IC694ALG223 
Analog Output Modules  
RX3i Output Analog 2pt Voltage IC694ALG390 
RX3i Output Analog 2pt Current IC694ALG391 
RX3i Output Analog Current/Voltage 8pt IC694ALG392 
Analog Mixed I/O Modules 
RX3i Analog Combination Current/Voltage 4in/2out  IC694ALG442        
Special Purpose Modules 
RX3i DSM314 Motion Controller  IC694DSM314       
RX3i DSM324 Motion Controller  IC694DSM324       
RX3i Special I/O Processor IC694APU305 
RX3i I/O Link Interface Module IC694BEM320 
RX3i I/O Link Master Module IC694BEM321 
RX3i FIP Bus Controller 1M IC694BEM340 
RX3i FIP Bus Controller 2.5M IC694BEM341 
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Series 90-30 (IC693) Modules for RX3i Systems 
The following 90-30 modules are compatible with the RX3i serial bus in Universal Backplanes 
and RX3i Serial Expansion Backplanes and 90-30 Expansion Backplanes.   

Description Catalog Number Minimum 
Revision 

Supported 

CE Mark 
Approved 

Discrete Input Modules 
Series 90-30 Input Simulator Module IC693ACC300 A D 

Series 90-30 Input 120 VAC 8 Point Isolated IC693MDL230 A C 

Series 90-30 Input 240 VAC 8 Point Isolated IC693MDL231 A E 

Series 90-30 Input 120 VAC 16 Point IC693MDL240 A E 

Series 90-30 Input 24 VAC 16 Point IC693MDL241 A D 

Series 90-30 Input 125 VDC 8 Point Pos/Neg Logic IC693MDL632 A D 

Series 90-30 Input 24 VDC 8 Point Pos/Neg Logic IC693MDL634 A C 

Series 90-30 Input 24 VDC 16 Point Pos/Neg Logic IC693MDL645 A D 

Series 90-30 Input 24 VDC 16 Point Pos/Neg Fast IC693MDL646 A C 

Series 90-30 Input 48 VDC 16 Point Pos/Neg Fast IC693MDL648 A B 

Series 90-30 Input 5/12 VDC (TTL) 32 Point Pos/Neg IC693MDL654 A E 

Series 90-30 Input 24 VDC 32 Point Pos/Neg  IC693MDL655 A E 

Series 90-30 Input High-density 24VDC 32 Point IC693MDL660   
 

continued 
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Series 90-30 (IC693) Modules for RX3i PACSystems  
The following Series 90-30 modules are compatible with the RX3i serial bus in Universal 
Backplanes and RX3i Serial Expansion Backplanes and 90-30 Expansion Backplanes.   

Description Catalog 
Number 

Minimum 
Revision 
Supported 

CE Mark  
Approved 

Discrete Output Modules, continued 
Series 90-30 Output 120 VAC 0.5 A 12 Point IC693MDL310 A D 
Series 90-30 Output 120/240 VAC 2 A 8 Point IC693MDL330    A F 
Series 90-30 Output 120 VAC 0.5 A 16 Point IC693MDL340 A D 
Series 90-30 Output 120/240 VAC 2 A 5 Point Isolated IC693MDL390 A E 
Series 90-30 Output 12/24 VDC 2 A 8 Point Positive Logic IC693MDL730 A E 
Series 90-30 Output 12/24 VDC 2 A 8 Point Negative Logic IC693MDL731 A E 
Series 90-30 Output 12/24 VDC 0.5 A 8 Point Positive Logic IC693MDL732 A C 
Series 90-30 Output 12/24 VDC 0.5 A 8 Point Negative Logic IC693MDL733 A C 
Series 90-30 Output 125 VDC 1A 6 Point Isolated Pos/Neg IC693MDL734 A D 
Series 90-30 Output 12/24 VDC 0.5 A 16 Point Positive Logic IC693MDL740 A E 
Series 90-30 Output 12/24 VDC 0.5 A 16 Point Negative Logic IC693MDL741 A E 
Series 90-30 Output 12/24 VDC 1 A 16 Point Positive Logic 
ESCP 

IC693MDL742 A D 

Series 90-30 Output 48 VDC 0.5 A 8 Point Positive Logic IC693MDL748 A B 
Series 90-30 Output 5/24 VDC (TTL) 0.5 A 32 Point Negative 
Logic 

IC693MDL752 A D 

Series 90-30 Output 12/24 VDC 0.5 A 32 Point Positive Logic IC693MDL753 A D 
Series 90-30 Output High-density 24VDC 32 Point IC693MDL754   
Series 90-30 Solenoid Out 11 Pt/24 VDC Out 5 Point Positive 
Logic 

IC693MDL760 A B 

Series 90-30 Output Relay N.O. 4 A 8 Point Isolated IC693MDL930 A D 
Series 90-30 Output Relay N.C. and Form C 3 A 8 Point 
Isolated 

IC693MDL931 A D 

Series 90-30 Output Relay N.O. 2 A 16 Point IC693MDL940 A D 
Discrete Mixed  Modules  
Series 90-30 High Speed Counter Module GFK-0293 IC694APU300 D H 
Series 90-30 Mixed I/O 8 Point120 VAC In / 8 Point Relay Out IC693MAR590 A C 
Series 90-30 Mixed I/O 8 Point24 VDC In / 8 Point Relay Out IC693MDR390 A C 

Continued … 
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Series 90-30 (IC693) Modules for RX3i PACSystems  
Continued… 

Analog Input Modules  
Series 90-30 Input Analog 4 Point Voltage IC693ALG220     A G and H 
Series 90-30 Input Analog 4 Point Current IC693ALG221     A G and H 
Series 90-30 Input Analog 16 sgl/8 diff Voltage IC693ALG222     A C and D 
Series 90-30 Input Analog 16 sgl/8 diff Current IC693ALG223 A C 
Analog Output Modules  
Series 90-30 Output Analog 2 Point Voltage IC693ALG390 A F 
Series 90-30 Output Analog 2 Point Current IC693ALG391 A E 
Series 90-30 Output Analog Current/Voltage 8 Point IC693ALG392 A B 
Analog Mixed I/O Modules 
Series 90-30 Analog Combination Current/Voltage 4 in/2 out IC693ALG442     B B 
Communication Modules  
Series 90-30 Fanuc I/O Link Module (Master) IC693BEM321 C F 
Series 90-30 Genius Bus Controller IC693BEM331 K  
Series 90-30 FIP Bus Controller IC693BEM340   
Special Purpose Modules 
Series 90-30 Special I/O Processor  IC693APU305 C  
Series 90-30 I/O Link Interface Module IC693BEM320   
Series 90-30 I/O Link Master Module IC693BEM321     
Series 90-30 DSM314 Motion Controller  IC693DSM314    AC AA 
Series 90-30 DSM324i Motion Controller IC603DSM324   
Series 90-30 Temperature Controller Module  IC693TCM302 *  
Series 90-30 Temperature Controller Module Extended 
Range 

IC693TCM303 *  

Series 90-30 Power Transducer Module IC693PTM100 A  
Series 90-30 Power Transducer Module IC693PTM101 A  
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Series 90-30 Modules that Cannot Be Used in an RX3i System 

The Series 90-30 modules listed below cannot presently be included in a Universal Backplane 
or in any Expansion or Remote Backplane in an RX3i system.   Future firmware releases may 
enable the RX3i to their functions, check with your GE Fanuc representative on the status. 

For information about whether another company’s Series 90-30-compatible module may be 
suitable for PACSystems RX3i applications, please contact the manufacturer of the module. 
That includes Series 90-30 modules that have catalog numbers beginning with HE693. 

Description Catalog Number 
CIMPLICITY 90-ADS 9030 Module IC693ADC311 
CIMPLICITY 90-ADS 9030 System IC693ADS301 
Axis Position Module (1-Axis) IC693APU301 
Axis Position Module (2-Axis) IC693APU302 
Series 90-30 SDS Bus Interface IC693BEM310 
Remote FIP Interface Module IC693BEM330   
FIP Remote I/O 2.5mhz IC693BEM332 
Remote FIP Interface IC693BEM333 
Genius Bus Controller  IC693BEM334 
FIP Remote I/O 2.5mhz  IC693BEM335  
Ethernet Network Interface Unit  IC693BEM350 
Cscan Interface Module IC693CDC200 
Genius Communications Module IC693CMM301 
Enhanced Genius Communications Module IC693CMM302    
Alspa N80 Communication  Module IC693CMM304     
Alspa Enhanced N80 Comm Module IC693CMM305      
Communication Control Module IC693CMM311 
Ethernet Interface Module 3.10 IC693CMM321    
Series 90-30 DeviceNet Master IC693DNM200 
Digital Servo Module (2-Axis) IC693DSM302 
Digital Valve Driver Module IC693DVM300 
Power Mate “J “Interface Module IC693MCM001 
Power Mate “J” Interface 2 Axis IC693MCM002 
PM-J   1-Axis International Only IC693MCS001 
PM-J   2-Axis International Only IC693MCS001 
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Description Catalog Number 

Input 120/240 VAC 8 Point Isolated IC693MDL232 
Input 24 VDC 8 Point Pos Logic IC693MDL630 
Input 24 VDC 8 Point Neg Logic IC693MDL631 
Input 24 VDC 8 Point Neg Logic IC693MDL633 
Input 24 VDC 16 Point Pos Logic IC693MDL640 
Input 24 VDC 16 Point Neg Logic IC693MDL641 
Input 24 VDC 16 Point Pos Logic Fast (1ms) IC693MDL643 
Input 24 VDC 16 Point Neg Logic Fast (1ms) IC693MDL644 
Fanuc Input 24 VDC 32 Point Pos/Neg IC693MDL652 
Fanuc Input 24 VDC 32 Point Pos/Neg Fast IC693MDL653 
Fanuc Output 12/24 VDC 0.3 A 32 Point Neg IC693MDL750 
Fanuc Output 12/24 VDC 0.3 A 32 Point Pos IC693MDL751 
Profibus-DP Master IC693PBM200    
Profibus-DP Slave  IC693PBS201   
Programmable Coprocessor W/Epr IC693PCM30 
Programmable Coprocessor Module IC693PCM300 
Programmable Coprocessor Module (64k) IC693PCM301 
Programmable Coprocessor Module (640k) IC693PCM311 
Clamp Pos Module IC693PMC801 
Injection Pos Module  IC693PMI800 

 

�

�
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Backplanes and Power Supplies  
The RX3i system must include either a 12-slot Universal Backplane IC695CHS012 (shown 
below) or 16-slot Universal Backplane (IC695CHS016).  

 

 0           1                      2       3                4                        5                             6                             7                           8                             9                          10                            11             12   
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If additional modules are required than the Universal Backplane can 
accommodate, or if some modules must be installed in another location, an 
RX3i Serial Bus Transmitter Module (IC695LRE001) must be installed in the 
last slot of the Universal Backplane. A cable from the Bus Transmitter 
module can link additional Serial Expansion (5-slot version IC694CHS098 
shown below) and Remote backplanes to the RX3i system.  
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Use of Expansion and Remote Backplanes is summarized on the following 
pages. 

For more information about the Serial Bus Transmitter module and cables, 
refer to chapter 5.  
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Backplanes for the RX3i System 
Universal and Expansion Backplanes that are compatible with RX3i systems are listed below. 
See chapter 3 of this manual for descriptions and specifications of the RX3i Backplanes. For 
information about Series 90-30 Expansion Backplanes, refer to the Series 90-30 I/O Modules 
Specifications Manual, GFK-0898. 

Backplanes 
RX3i 16-Slot Universal Backplane IC695CHS016 
RX3i 12-Slot Universal Backplane  IC695CHS012 
RX3i 10-Slot Serial Expansion Backplane IC694CHS392 
RX3i 5-Slot Serial Expansion Backplane IC694CHS398 
Series 90-30 10-Slot Expansion Backplane IC693CHS392 
Series 90-30 5-Slot Expansion Backplane IC693CHS398 
Series 90-30 10-Slot Remote Expansion Backplane IC693CHS393 
Series 90-30 5-Slot Remote Expansion Backplane IC693CHS399 
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Power Supplies for RX3i Systems 
Power Supplies for Universal and Serial Expansion Backplanes are listed below. See chapter 4 
of this manual for descriptions and specifications of the RX3i Power Supplies. For information 
about Series 90-30 Power Supplies, refer to the Series 90-30 I/O Modules Specifications 
Manual, GFK-0898. 

Description Catalog 
Number 

Installed in 
Universal 
Backplane 

Installed in 
Serial 

Expansion 
Backplane 

Power Supplies 
RX3i Power Supply, 120/240 VAC, 
125VDC, 40 Watts 

IC695PSA040   

RX3i Power Supplies, 24 VDC, 40 Watts IC695PSD040, 
IC695PSD140 

  

RX3i Serial Expansion Power Supply, 
120/240 VAC, 125 VDC 

IC694PWR321   

RX3i Serial Expansion Power Supply, 
120/240 VAC, 125 VDC, High Capacity 

IC694PWR330   

RX3i Serial Expansion Power Supply, 24 
VDC, High Capacity 

IC694PWR331   

Series 90-30 Power Supply for Expansion 
Backplane, 120/240 VAC, 125 VDC 

IC693PWR321   

Series 90-30 Power Supply for Expansion 
Backplane,  120/240 VAC, 125 VDC, High 
Capacity 

IC693PWR330   

Series 90-30 Power Supply for Expansion 
Backplane, 24 VDC, High Capacity 

IC693PWR331   

 

POWER 
P/S FAULT 
OVERTEMP 

OVERLOAD 

Power Supply 
40W DC 

PACSystems™ 
RX3i 
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Expansion Systems 
The PACSystems R3i can include a combination of up to seven Serial Expansion and/or 
Remote Backplanes. The Expansion Backplanes can be any of the RX3i or Series 90-30 
models listed earlier. The Remote Backplanes can be any of the Series 90-30 Remote 
Backplanes listed in the Series 90-30 I/O Module Specifications Manual, GEK-0898. 

 If the system includes only Expansion Backplanes, the total distance from the CPU to the 
last backplane cannot be more than 15 meters (50 feet) 

 If the system includes any Remote Backplanes, the total distance from the CPU to the last 
backplane cannot be more than 213 meters (700 feet).  

Remote Backplanes provide the same functionality as Expansion Backplanes over a much 
greater distance. Remote Backplanes have extra isolation circuitry that lessens the effect of 
unbalanced ground conditions that can occur when backplanes are located long distances from 
each other and do not share the same ground system.  Communications between the CPU and 
a Remote Backplane may take slightly longer than communications between the CPU and an 
Expansion Backplane. This delay is usually small compared to the total CPU scan time.   

Expansion System with One Expansion or Remote Backplane 
An Expansion system can consist of a Universal Backplane with just one Expansion or Remote 
Backplane   

This example includes one Universal Backplane 
IC695CHS012 and one Expansion Backplane, 
IC694CHS392. Each Backplane in this example 
has a DC Power Supply. Together, they 
accommodate 19 discrete, analog, and special-
function modules. 

These backplanes are located 15 meters (50 
feet) apart. They are connected by Expansion 
Cable IC693CBL302, which has a built-in 
terminating resistor.  

If it were necessary to locate the second 
backplane more than 15 meters (50 Feet) from 
the Universal Backplane, a Series 90-30 Remote 
Backplane could be used with a custom-length 
cable and external terminating resistor. 

 Universal Backplane 

One Expansion Backplane 

I/O Expansion Cable 
IC693CBL302 
Cable Length: 

 15 meters  
(50 feet) 

 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 86 of 3383



 
 

1-16           PACSystems™ RX3i  System Manual  –  May 2005                                                               GFK-2314B 

1    

Using Multiple Expansion and Remote Backplanes  
The next two example systems are similar to each other except for the distance between the 
backplanes. The example on the left includes two RX3i Expansion Backplanes and a Series 90-
30 Expansion Backplane. The Expansion Backplanes can be any combination of RX3i (IC694) 
and Series 90-30 (IC693) Expansion Backplanes. I/O modules in the system can be any 
combination of RX3i and Series 90-30 modules. 

In the example on the right, two of the backplanes must be installed beyond the 15-meter (50-
foot) limit of an Expansion system. Two Series 90-30 Remote Backplanes are used in those 
locations. All other features of the two example systems are the same, including their I/O 
modules.  

Expansion Backplanes Expansion and Remote Backplanes 

 

RX3i Expansion Backplane 
IC694CHS398 

RX3i Universal Backplane 
IC695CHS012 

RX3i Expansion Backplane 
IC694CHS392 

Series 90-30 Expansion 
Backplane IC693CHS392 

I/O Terminator 
Plug 

IC693ACC307

Maximum Cable 
Length: 

 15 meters  
(50 feet) 

 

Series 90-30 Remote 
Backplane IC693CHS399 

RX3i Universal Backplane 
IC695CHS012 

RX3i Expansion Backplane 
IC694CHS392 

Series 90-30 Remote 
Backplane IC693CHS393 

I/O Terminator 
Plug 

IC693ACC307

Maximum Cable 
Length: 

 15 meters  
(50 feet) 

Maximum Cable 
Length: 

 213 meters 
(700 feet) 
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Installation 

This chapter provides general instructions for installing PACSystems RX3i equipment.  
 Pre-Installation Check 
 System Layout Guidelines 
 Enclosures 
 System Wiring 
 System Grounding 
 System Installation 

For additional information about system installation, also see: 

 Chapter 3, Backplanes, for backplane dimension diagrams 
 Chapter 4, Power Supplies, for power supply specifications and wiring diagrams 
 Chapters 5 through 3 for module wiring diagrams and specifications 
 Chapter 4 for information about 36-pin terminal blocks for higher-density modules 
 Appendix A for general standards information 
 Appendix B for information about cables and terminal strips for 32-point modules with 

front-mounted connectors. 
 Appendix C for information about calculating heat dissipation 
 Appendix D for information about the Cable Clamping Assembly 

Chapter 

2 
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Pre-Installation Check 
Upon receiving your RX3i equipment, carefully inspect all shipping containers for damage. If any 
part of the system is damaged, notify the carrier immediately. The damaged shipping container 
should be saved as evidence for inspection by the carrier.  

As the consignee, it is your responsibility to register a claim with the carrier for damage incurred 
during shipment. However, GE Fanuc will fully cooperate with you, should such action be 
necessary.  

After unpacking the RX3i equipment, record all serial numbers. Serial numbers are required if 
you should need to contact Customer Care during the warranty period. All shipping containers 
and all packing material should be saved should it be necessary to transport or ship any part of 
the system. 

Verify that all components of the system have been received and that they agree with your 
order. If the system received does not agree with your order, contact customer service. 

If you need technical help, technical support can be reached as listed below:  

Technical support for control system components described in this manual: 
Customer Care Hotline Toll free: 800-GE FANUC (800-433-2682 

International direct dial: 780-420-2 97 
Internet address plchotline@cho.ge.com 
Fax number 780-420-2 97 
Web Support www.gefanuc.com 
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System Layout Guidelines  
A good layout helps minimize the chance of electrical shock to personnel working on the 
system.  It lets maintenance technicians easily access the unit to make measurements, load 
software, check indicator lights, remove and replace modules, etc.  It also makes it easier to 
trace wiring and locate components while troubleshooting. In addition, proper system layout 
promotes good heat dissipation and helps eliminate electrical noise from the system.  Excess 
heat and noise are two major causes of electronic component failure. 

 Locate RX3i equipment away 
from other components that 
generate a lot of heat, such as 
transformers, power supplies, 
or power resistors. 

 Locate RX3i equipment away 
from components that generate 
electrical noise such as relays 
and contacts.  

 Locate RX3i equipment away 
from high-voltage components 
and wiring, such as circuit 
breakers and fusible 
disconnects, transformers, 
motor wiring, etc.    

 Locate equipment at a 
convenient level that allows 
technicians reasonable access 
for maintaining the system. 

 Route sensitive input wires 
away from electrically-noisy 
wires such as discrete output 
and AC wiring.  This can be 
facilitated by grouping I/O 
modules to keep output 
modules separated from 
sensitive Input modules. 

 1 10 

9

8

7

6

5

4

2

3

11

6. RX3i    
7. Wireway (Wire Duct) 
8. Field device connection terminal block
9. Motor connection terminal block 
0. Motor starters 

. Circuit board 

. Power supply 
2. Control transformer 
3. Fusible disconnect or circuit breaker 
4. Control relays 
5. Protected enclosure 

 
 Allow a 4" clearance space on all four sides of each RX3i backplane for 

ventilation/cooling.   
 Use shielded cable connections with the shield grounded at one end (at source) for all 

analog modules, including RTD and Thermocouple modules. 
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Enclosures 
The RX3i system and its components are considered open equipment [having live electrical 
parts that may be accessible to users] and must be installed in a protective enclosure or 
incorporated into other assemblies manufactured to provide safety.  As a minimum, the 
enclosure or assemblies shall provide a degree of protection against solid objects up to 2mm 
(e.g. fingers).  This equates to a NEMA/UL Type  enclosure or an IP20 rating (IEC60529). 

When a RX3i system is installed into an area designated as Class  Zone 2 in Europe, 
compliance with the ATEX Directive requires an enclosure with a higher degree of protection.  
Refer to “ATEX Class  Zone 2 Hazardous Location Requirements” located in Appendix A for 
specifications. 

The enclosure must be able to adequately dissipate the heat generated by all of the 
components mounted inside so that no components overheat.  Heat dissipation is also a factor 
in determining the need for enclosure cooling options such as fans and air conditioning.  A 
minimum space of at least 02mm (4 inches) is required on all sides of the RX3i backplane for 
cooling.  Additional space may be required, depending on the amount of heat generated by the 
equipment during operation. Appendix C explains how to calculate heat dissipation for RX3i 
modules and field devices in an enclosure.  
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RX3i Universal Backplane Dimensions and Spacing 
 

* Allowance for cooling

12-Slot 
462mm 

( 8. 9in) 
16-Slot

604.3mm 
(23.79 in) 12-Slot

428mm 
( 6.85in)

16-Slot
570.2mm 
(22.45in)

02mm *
(4.00in)

02mm * 
(4.00in) 

02mm *
(4.00in)

90mm  
(3.54in) 

3 .5mm 
( .24in) 

4 .5mm 
(5.57in)

02mm *
(4.00in)

5.08mm 
0.20 dia.
typical 

Universal 
Backplane  with 

Modules installed 
side view 

48mm 
(5.83in)

Universal 
Backplane front 

view 

Side dimension is for standard modules with 
doors closed.   

Side dimension does not include extra depth 
required for cables and connectors. 

Modules with Extended High-Density 
Terminal Blocks (such as Terminal Block 
IC694TBB 32) are approximately ½-inch 

( 3mm) deeper overall. 

 

The mounting holes for the 2 slot RX3i Universal Backplane match the 0 slot Series 90-30 
Backplane exactly, for easy upgrades. 
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RX3i Serial Expansion Backplane Dimensions and Spacing  
Each backplane has standard attachment flanges for mounting on an electrical panel.   

 

* Allowance for cooling

5-Slot 
265mm 

( 0.43in) 
10-Slot
433mm 

( 7.44in)
5-Slot
250mm 
(9.84in)

10-Slot
428mm 

( 6.85in)

02mm * 
(4.00in) 02mm * 

(4.00in) 

02mm *
(4.00in)

90mm  
(3.54in) 

20mm  
(0.79in) 

30mm 
(5. 2in)

02mm *
(4.00in)

5.08mm 
0.20 dia. 
typical 

Expansion 
Backplane front 

view 

Expansion 
Backplane with 

modules installed 
side view 

142mm 
(5.59in) Side dimension is for modules with 

doors closed. 
 

Side dimension does not include extra 
depth required for cables and 

connectors. 
 

Modules with Extended High-Density 
Terminal Blocks (such as Terminal 

Block IC694TBB 32) are approximately 
½-inch ( 3mm) deeper overall. 
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System Wiring 
General Wiring Information  
To avoid possible misrouting of wiring to I/O modules, the following is recommended: 

 Label all wires to and from I/O devices. Record circuit identification numbers or other 
pertinent data on the inserts that go in the module’s faceplate door. 

 Wires should be dressed so that each field I/O connector is fixed relative to its respective 
module. 

Warning 

In addition to information provided here, always follow all wiring and safety codes 
that apply to your area or your type of equipment.  For example, in the United 
States, most areas have adopted the National Electrical Code standard and specify 
that all wiring conform to its requirements.  In other countries, different codes will 
apply.  For maximum safety to personnel and property you must follow these 
codes.  Failure to do so can lead to personal injury or death, property damage or 
destruction, or both. 

Color Coding Wires 
These color codes are commonly used in industrial equipment manufactured in the United 
States.  Where they differ from codes that apply to your area or your type of equipment, follow 
your applicable codes instead.  Besides satisfying code requirements, wire color coding makes 
testing and troubleshooting safer, faster, and easier. 

 Green or green with stripe- Ground 
 Black - Primary AC 
 Red - Secondary AC 
 Blue - DC 
 White - Common or neutral 
 Yellow - Secondary power source not controlled by the main disconnect.  Alerts 

maintenance personnel that there may be power present (from an external source) even 
if the equipment is disconnected from its main power source. 
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Wire Routing 
To reduce noise-coupling among PLC wires, electrically-noisy wiring such as AC power wiring 
and discrete output module wiring should be separated from low-level signal wiring such as DC 
and analog input module wiring or communications cables. Where practical, group separately 
the following types of wiring:  

 AC power wiring.  This includes the AC input to the PLC power supply, as well as other 
AC devices in the control cabinet. 

 Analog Input or Output Module wiring.  This should be shielded to further reduce 
noise coupling.   

 Discrete Output Module wiring.  These often switch inductive loads that produce noise 
spikes when switched off. 

 DC Input Module wiring.  Although suppressed internally, these low-level inputs should 
be further protected against noise coupling by observing these wiring practices. 

 Communications Cables.  Wiring such as Genius bus or serial cables should be kept 
away from noise-producing wiring. 

Where AC or Output wiring bundles must pass near noise-sensitive signal wiring bundles, avoid 
running them beside each other.  If they have to cross, route them a right angle to minimize 
coupling between them. 

Grouping Modules to Keep Wires Segregated 
If practical, grouping similar modules together on the backplanes can help keep wiring 
segregated.  For example, one backplane could contain only AC modules, and another only DC 
modules, with further grouping by input and output types.   
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System Grounding  
All components of a control system and the devices it is controlling must be properly grounded. 
This is particularly important for the reasons listed below.  

 A low resistance path from all parts of a system to earth minimizes exposure to shock in 
the event of short circuits or equipment malfunction. 

 The RX3i system requires proper grounding for correct operation. 
 All backplanes grouped together in the PLC system must have a common ground 

connection.  This is especially important for backplanes that are not mounted in the 
same control cabinet. 

Warning 

In addition to observing the grounding procedures described here, it is important 
to follow local grounding codes.  In the United States, most areas have adopted the 
National Electrical Code standard and specify that all wiring conform to its 
requirements.  In other countries, different codes apply.  For maximum safety to 
personnel and property, follow these codes.  Failure to do so can mean injury or 
death to personnel, damage to property, or both. 

In addition to observing the system grounding procedures, periodic inspections of the ground 
connections should be performed to ensure that the system remains properly grounded. 

The PLC equipment, other control equipment, and the machine should be interconnected to 
maintain a common earth ground reference, also called the machine chassis ground. 

 

CENTRAL  
GROUND POINT  

MOTOR DRIVES 
AND OTHER 
ELECTRICAL 

CONTROL 
EQUIPMENT 

MACHINERY   
PLC CABINET  

PROGRAMMING  
DEVICE   

SIGNAL AND POWER 
CONNECTIONS   

ARE NOT SHOWN 

NOTE   

EARTH 
GROUND 

RACK 

RACK 
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Ground Conductors 
Ground conductors should be connected in a tree fashion with branches routed to a central 
earth ground point, as shown on the previous page.  This ensures that no ground conductor 
carries current from any other branch.   

A low inductance path from all parts of a system to earth minimizes emissions and increases 
immunity to electrical interferences.   Ground conductors should be as short and as large in size 
as possible.  Braided straps (maximum 0:  length to width ratio recommended) or ground 
cables (typically green insulation with a yellow tracer - AWG # 2 (3.3 mm2) or larger) can be 
used to minimize resistance.  Conductors must always be large enough to carry the maximum 
short circuit current of the path being considered. 

Backplane Safety and EMC Reference Grounding 
The backplane’s metal back must be grounded 
using a separate conductor; the backplane 
mounting screws alone do not provide an 
adequate ground connection.  Use a minimum 
AWG # 2 (3.3 mm2) wire with a ring terminal 
and star lock washer.  Connect the other end of 
this ground wire to a tapped hole in the 
mounting panel using a machine screw, star 
lock washer, and flat washer.  Alternately, if the 
panel has a ground stud, use a nut and star 
lock washer for each wire on the ground stud to 
ensure adequate grounding.  Where 
connections are made to a painted panel, the 
paint should be removed so clean, bare metal 
is exposed at the connection point.  Terminals 
and hardware used should be rated to work 
with the aluminum backplane material.   

Warning 

All backplanes must be grounded to minimize 
electrical shock hazard.  Failure to do so can 
result in severe personal injury. 

AWG #12 or 
Larger Wire

 0         1

P 
o 
w 
e 
r 
 
S 
u 
p 
p 
l 
y 
 

TB 1 
1 
 
 
 
 
 
 
 

8 
 

Paint Removed
From Panel Here

Screw, Star Lock washer,
Flat Washer, Ring Terminal,
installed in tapped hole.

 
All backplanes grouped together in the PLC system must have a common ground connection.  
This is especially important for backplanes that are not mounted in the same control cabinet. 
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Power Supply Grounding See the information on Power Supply Field Wiring later in this 
chapter. 

Programmer Grounding 
For proper operation, the computer (programmer) running the PLC software must have a 
ground connection in common with the CPU.  Normally, this common ground connection is 
provided by connecting the programmer’s power cord to the same power source (with the same 
ground reference point) as the backplane. If the programmer ground is at a different potential 
than the PLC ground, a shock hazard could exist.  Also, damage to the ports could occur when 
the programmer serial cable is connected between the two.   

Shield Grounding 
In general, the aluminum PLC backplane is used for module shield grounding.  On some 
modules, shield connections to the user terminal connector on the module are routed to the 
backplane through the module’s backplane connector.  Other modules, such as the DSM3 4 
require a separate shield ground, as shown in the module descriptions in this manual. 

For modules installed in a Universal Backplane, shield grounds can be connected to the 
Grounding Bar at the bottom of the Backplane using size M3 screws.  The recommended torque 
is 4 in/lb maximum. 

 

 
E
X
P
A
N
S
I
O
N 
 

TB 1 

1 
 
 
 
 
 
 

8 
 
 

Grounding Bar 

0                          1                        2                         3                          4                        5                          6                          7                         8                        9                       10                       11                       12 

 

 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 98 of 3383



 
 

2-12           PACSystems™ RX3i  System Manual  –  May 2005                                                         GFK-2314B 

2    

System Installation 
Universal Backplanes 
Mount a Universal Backplane using four good-quality 8-32 x /2 (4 x 2mm) machine screws, 
lock washers and flat washers.  Install the screws in the four tapped holes.   

 

 0           1                      2       3                4                        5                             6                             7                           8                             9                         10                            11             12   

 
E
X
P
A
N
S
I
O
N 
 

TB 1 

1 
 
 
 
 
 
 
8 
 
 

 

The dimensions and mounting clearances for each type of backplane were shown in the 
previous pages.  Vertical mounting is preferred for maximum heat dissipation.   

 IC695 Power Supply modules may be installed in any slot. DC Power Supplies 
IC695PSD040 and IC695PSD 40 occupy  slot. AC Power Supply IC695PSA040 
occupies 2 slots.  RX3i (IC694) and Series 90-30 (IC693) Power Supplies cannot be 
installed in Universal Backplanes. 

 An RX3i CPU module can be installed anywhere in the backplane except the Expansion 
slot.  CPU modules occupy 2 slots. 

 I/O and option modules can be installed in any available slot except slot 0, which can 
only accept IC695 Power Supplies, and the Expansion slot.  Each I/O slot has two 
connectors, so either an RX3i PCI-based module or a serial module can be installed in 
any I/O slot. 

 The rightmost slot is the expansion slot. It can only be used for optional Serial Bus 
Transmitter module IC695LRE00 .  
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Universal Backplane Terminals (TB1) 
Terminals  through 6 on the left 
end of the Universal Backplane 
are reserved for external fan 
control (available in future 
systems). 

The RX3i PCI Power Supplies do 
not provide Isolated +24V output 
power over the backplane.  
Terminals 7 and 8 can be used to 
connect an optional external 
source of Isolated +24VDC, 
which is required for some IC693 
and IC694 modules as listed in 
the table of Module Load 
Requirements in chapter 4.   

These terminals accept individual 
wires from 4 to 22 AWG.  

If modules that require Isolated 
+24VDC are installed in an 
Expansion Backplane instead, an 
external Isolated +24V power 
supply is not required. 

  

 
 

 – 6: Fan Terminals,  
for future use 
 
7: Isolated +24VDC In 
 
8: Isolated Ground 

0           1                     

TB 1

1 
 
 
 
 
 
 

8 
 
 

Slot 0:  Connector for RX3i 
IC695 Power Supply only 
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Expansion Backplanes 
To mount an Expansion Backplane on a panel, use four good-quality 8-32 x /2 (4 x 2mm) 
machine screws, lock washers and flat washers.  Install the screws in the four tapped holes.   

 

 
E
X
P
A
N
S
I
O
N 
 

I/O-2 I/O-3 I/O-4 I/O-5I/O-1POWER 
SUPPLY 

NON-CPU SLOTS

CPU

EXPA NSION RACK #
    2    3    4    5    6    7

DIP
SW

2
3

X X X
X X X
X X X

X = CLOSED

 

An Expansion Backplane can also be mounted in a 9-inch rack using a mounting bracket as 
described in this section. 

Setting the Rack Number DIP Switch  

Each backplane is identified with a unique number called a  “Rack Number.”  Rack number 0 is 
always automatically assigned to the backplane with the CPU. Rack numbers must not be 
duplicated in a system.  Backplanes do not need to be sequentially numbered, although for 
consistency, rack numbers should not be skipped.  

Rack Numbers for Expansion and Remote backplanes are set using a DIP switch on the 
backplane.  The following table shows the DIP switch positions for rack number selection. 

 Rack Number 

DIP Switch 1 2 3 4 5 6 7 

 open closed open closed open closed open 
2 closed open open closed closed open open 
3 closed closed closed open open open open 

 

For example, these switch settings select rack number 2: 

 O
P

E
N

    2    3 

Closed = switch 
down on right 

 

Do not use a pencil to set the DIP switches. Graphite from the pencil can damage the switch.
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Recommended Mounting Orientation for Expansion Backplanes 

For Expansion and Remote Backplanes, power supply load rating depends on the mounting 
position of the backplane and the ambient temperature.  

The load rating with the Expansion Backplane mounted upright on a panel is 00% at 60°C 
( 40°F) 

 

Power supply load ratings with the backplane mounted horizontally are: 

 Temperature at 25°C (77°F) – full load 
 Temperature at 60°C ( 40°F) – 50% of full load 
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Mounting a Backplane in a 19-Inch Rack 
The IC693ACC308 Front Mount Adapter Bracket can be used to mount a 2-Slot Universal 
Backplane (IC695CHS0 2) or a 0-Slot Expansion Backplane (IC694CHS392) to the front face 
of a 9” rack.  Install the adapter bracket by inserting the tabs at the top and bottom of the 
adapter bracket into the corresponding slots at the top and bottom of the plastic backplane 
cover.  It is not necessary to remove the cover to install the bracket.   With the bracket in place, 
insert and tighten the two screws (included with the bracket) through the back of the backplane 
holes into the threaded holes in the bracket. 

    
Insert two screws (one at top; one at 
bottom) from the back of the baseplate 
through the baseplate mounting holes 
into tapped holes in the bracket. Tighten 
both screws to secure the bracket to the 
baseplate. 

Right side of 
Baseplate 

 
Dimensions for rack mounting a backplane with the IC693ACC308 Front Mount Adapter Bracket 
are shown below. 

 480mm 
( 8.89 inches)

469mm 
( 8.47 inches)

 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 103 of 3383



 
                                                                                  

GFK-2314B            Chapter 2  Installation                                                                                                                2-17 

2    

The IC693ACC313 Recessed Mount Adapter Bracket can be used to recess-mount a 0-Slot 
Expansion Backplane (IC694CHS392) inside a 9” rack.  This bracket cannot be used with a 
Universal Backplane.  

An Expansion Backplane mounts on the rear panel of this adapter bracket using four 8-32 
(4mm) screws, nuts, lock washers, and flat washers.  The Adapter Bracket bolts through its four 
slotted holes to the face of the 9” rack using applicable hardware (lock washers 
recommended).  

 4.06mm  
(0. 60 inch) dia. x 4

2 .4mm (0.842 inch)
8.8mm

(0.346 inch) inside 428mm ( 6.850  inches)

460.3mm ( 8. 22 inches)

90mm 
(3.540 inches) 

7. mm 
(0.280 inch)

34.7mm 
( .368 inch)

.2mm 
(0.439 inch) 

4 .4mm ( .630 inches) 

0 .6mm 
(4.00 inches)

 
Grounding Rack-Mounted Expansion Backplanes 

If an Expansion Backplane is mounted in a 9-inch rack using an Adapter bracket, the rack 
must be properly grounded  as described in “System Grounding Procedures”.  In addition, the 
backplane should be grounded according to the guidelines in the “Backplane Safety Grounding” 
section, using a separate ground wire from the PLC backplane. 

 For a Recessed Mount Adapter Bracket (IC693ACC3 3), the ground wire can be 
installed with the ground attached to the Recessed Mount Adapter Bracket.  An 
additional ground wire should be installed that connects the Adapter Bracket to a solid 
chassis ground.  

 For a Surface Mount Adapter Bracket (IC693ACC308), the ground wire should be run 
from the backplane to a solid chassis ground on the rack.    
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Modules 

Hot Insertion and Removal 
Modules in a Universal Backplane (IC695CHS0 2 or CHS0 6) can be installed or removed 
while power is applied to the system.  This includes backplane power and field power supplied 
to the module.  

NOTE: For products that support hot insertion, the module must be properly seated on the 
carrier with the latch engaged and all pins connected within 2 seconds.  For removal, the 
module must be completely disengaged from the carrier within 2 seconds.   It is important that 
the module not remain partially inserted during the insertion or removal process.   There must 
be at a minimum of two seconds between the removal and insertion of modules. 

NOTE:  The CPU, IC695CPU3 0, cannot be installed or removed from a Universal Backplane 
while power is applied to system.  System power must be removed before installing or removing 
the CPU. 

The following warnings must be observed. 

Warning 

Inserting or removing a module with power applied to the system may cause an electrical arc. 
This can result in unexpected and potentially dangerous action by field devices. Arcing is an 
explosion risk in hazardous locations. Be sure that the area is non hazardous or remove system 
power before removing or inserting a module. 

 

Warning 

Do not insert or remove modules in RX3i Serial Expansion Backplanes or Series 90-30 
Expansion Backplanes with power applied to the backplane.  This could cause the PLC to stop 
or malfunction.  Injury to personnel and damage to the module or backplane may result.   If the 
PLC is in RUN mode, I/O data to/from this backplane will not be updated while power is 
removed. 
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Installing Modules 
WARNING

Potentially dangerous voltages may be present on a module’s screw terminals even though 
power to the backplane is turned off.  Always be careful handling the module’s removable 
terminal board and any wires connected to it. 

 Be sure the module catalog number 
matches the intended slot configuration. 

 Holding the module firmly, align the 
module with the correct slot and 
connector.   

 Engage the module’s rear pivot hook(s) 
in the notch(es) on the top of the 
backplane ( ). 

 Swing the module down (2) until the 
module’s connector engages the 
backplane’s backplane connector, and 
the release lever(s) on the bottom of the 
module snaps into place in the bottom 
module retainer (3).   

 Visually inspect the module to be sure it 
is properly seated. 

 

1

2

3 

 

Removing Modules 
 If the module has a removable terminal 

board, remove it as described later in this 
section. 

 Locate the release lever(s) at the bottom 
of the module and firmly press upward 
( ), toward the module. Wider modules 
have two release levers that must both 
be pressed up at the same time. 

 While holding the module firmly and fully 
depressing the release lever(s), pivot the 
module upward until its connector is out 
of the backplate (2). 

 Lift the module up and away from the 
backplane to disengage the pivot hook. 

 

1
2 

3
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I/O Module Terminal Block Assemblies 
Most PACSystems RX3i I/O modules have removable 
front terminal block assemblies. Each module of this 
type has an insertable door label with a wiring diagram 
printed on the back. The front of the label has color 
bands that indicate the module type, and space to 
record identifying information about the module’s 
inputs or outputs. 

The terminal blocks have fully-hinged doors that can 
be opened to either the left or right to access wiring. 
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I/O Module Connections 
For most RX3i I/O modules, connections are made to the 
module’s removable terminal board. Specific wiring 
information for each module is printed on the door insert 
and also shown in the module description in this manual. 

This section describes the 20-pin removable terminal 
block, which is used by most RX3i I/O modules. Higher-
density modules use other connection methods. 

 See chapter 4 for information about 36-pin 
removable terminal blocks used for most higher-
density modules. 

 See appendix B for information about connections to 
I/O modules that have two 20-pin connectors on the 
front of the module.  

Screw terminals on a 20-pin terminal block accept from 
two AWG #22 (0.36 mm2) to two AWG # 6 ( .3 mm2), or 
one AWG # 4 (2.  mm2) copper 90°C ( 94°F) wire(s).  
Each terminal can accept solid or stranded wires, but the 
wires into any given terminal should be the same type 
(both solid or both stranded) to ensure a good 
connection.  Wires are routed to and from the terminals 
out of the bottom of the terminal board cavity.  The 
suggested torque for the I/O terminal board connection 
screws is from 9.6 in-lbs to .5 in-lbs ( .  to .3 Newton-
meters).  

After the wiring is completed, wires should be bundled 
and fastened at the bottom of the module as shown at 
right. 

 RELEASE LEV ER 
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Q3 
 

Q4 
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+     -

+     -

+     -

+     -

+     -

+     -
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125 VDC 

1.0A  6PT ISOLAT ED 
POS/N EG 
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Installing or Removing a 20-Pin Terminal Block Assembly 
(See chapter 4 for instructions for installing or removing a 36-pin terminal assembly). Compare 
the module catalog number on the label on the terminal assembly door and the label on the side 
of the to be sure they match.  If a wired terminal block is installed on the wrong module type, the 
module may be damaged when the system is powered up. 

Warning 

Field power must be turned off when installing or removing a Terminal Block assembly. 

 Installing a Terminal Block 
. Insert the pivot hook on the bottom 

of the terminal block assembly into 
the slot on the bottom of the 
module. 

2. Pivot the terminal block assembly 
upward to engage the connector. 

3. Press the terminal block assembly 
toward the module until the 
release lever latch snaps into 
place. Check to be sure the 
terminal block is firmly seated. 

 

1

2

3

 RELEASE LEVER 

 

Removing a Terminal Block 
. Open the terminal block door. 

2. Push up the release lever to unlock the 
terminal block. 

3. Pull the terminal block away from the 
module until the contacts have separated 
and the bottom pivot hook has disengaged. 
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Installing or Removing a Terminal Block Cover 
The terminal block assembly cover can be removed for easier access to the terminals.  

Warning 

Potentially dangerous voltages from user devices may be present on a module’s screw 
terminals even though power to the backplane is turned off.  Always be careful handling the 
module’s removable terminal block assembly and any wires connected to it. 

 RELEASE LEV ER 

 

Removing a Terminal Block from its Cover 
To remove a Terminal Block from its cover: 

. Grasp the sides of the Terminal Block cover.  

2. Pull down on the bottom of the Terminal Block 
as shown at left. 

Inserting a Terminal Block in its Cover 
To re-insert a Terminal Block in its cover: 

.  Align the top of the Terminal Block with the 
bottom of the cover, making sure that the 
notches in the Terminal Block match up with 
the grooves in the cover. 

2. Slide the Terminal Block upward until it clicks 
into place. 
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Positive and Negative Logic Connections to Discrete Modules 

The IEC definitions for positive logic and negative logic for PACSystems RX3i modules are 
described below. 

Positive Logic  
Positive logic input modules sink current from the input device to the user common or negative 
power bus (left).  The input device is connected between the positive power bus and the input 
terminal.  

Positive logic output modules (right) source current to the loads from the user common or 
positive power bus.  The load is connected between the negative power bus and the module 
output. 

 

0V

+ 24VIEC 
SINK 
I N 

+

                  

 

0V

+ 24VIEC
SOURCE

OUT
+

 

Negative Logic  
Negative logic input modules (left) source current through the input device to the user common 
or positive power bus.  The input device is connected between the negative power bus and the 
input terminal.  

Negative logic output modules (right) sink current from the loads to the user common or 
negative power bus.  The load is connected between the positive power bus and the output 
terminal. 

  

 

0V

+ 24VIEC 
SOURCE 

I N +

                 

 

+ 

0V

+24VIEC
SINK
OUT
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Wiring for Analog Modules 

Twisted, shielded instrumentation cable is strongly recommended for analog module input or 
output signal connections.  Proper grounding of the shield is also important. For maximum 
electrical noise suppression, the cable shield should only be grounded at one end of the cable.   

It is generally best to ground the cable shield as close to the source of the noise as possible. 
For Analog Input modules, ground the end that is in the noisiest environment (usually the field 
device end).  Cut the shield off at the module end of cable and insulate with shrink tubing.  For 
Analog Output modules, ground at the module end. Cut the shield off at device end of cable and 
insulate with shrink tubing. 

It is best to keep the length of stripped cable leads as short as possible to minimize the length of 
unshielded conductors exposed to the noisy environment.   

Connections can be made directly to the module terminals, or via an intermediate terminal 
block. The diagrams in this section show wiring for various types of analog input and analog 
output installations. 
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Shielding for Analog Input Modules 

Generally, the shield for analog input cables should be grounded at the analog source.  
However, ground connections for each channel, labeled COM and GND, can be used to 
connect shields at the analog input module if appropriate.  An analog input module’s COM 
terminals connect to the analog circuit common in the module.  The GND terminals connect to 
the backplane (frame ground).  Shields may be connected to either COM or GND.  This section 
shows four shield grounding examples for analog input modules. 

Analog Input Shield Grounding with a Terminal Strip 
For an unbalanced source, the ground shield should be connected to the source common or 
ground at the source end.  If all source inputs to the module come from the same location and 
are referenced to the same common, all shield grounds should be connected to the same 
ground point.    If there is an additional terminal strip between the analog input module and the 
field devices (analog sources), use the method shown below to  continue each cable shield 
using a terminal on the terminal strip.  Each cable is only grounded at one end - the end closer 
to the field devices (analog sources).  Shield connections are shown in red (bold).  

 

Analog 
Source 

Connection  
to Frame 
Ground Analog Input 

Module 

Enclosure 

Terminal 
Strip

Machine or 
Equipment 

Analog 
Source 

Analog 
Source 

Analog 
Source 
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Analog Input Shield Grounding to Common Connections 
In some applications, noise rejection can be improved by connecting the source common points 
together at the source end, then connecting a common line to the module at only one module 
COM terminal.  That will eliminate multiple grounding or ground loops that could cause false 
input data.  The common connections here are shown in red (bold). 

 

 
Analog 
Source 

Analog 
Input 
Module     

COM

Analog 
Source 

Analog 
Source 

Analog 
Source 
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Analog Input Shields Connected to Module Terminal Board 
It is usually preferable to ground cable shields at the source end.  If that is difficult, or if electrical 
noise is not a concern, it may be acceptable to ground cable shields at the analog input module 
end.  They can be connected to one of the module’s GND terminals (which is connected to 
frame ground through an internal path) as shown left below. If necessary to improve noise 
immunity, a conductor can be used to connect a ground terminal on the module to earth ground 
as shown below.  This will bypass noise around the module. 

 
Analog 
Source 

Analog  
Input  
Module   

GND

Optional 
Ground 
Conductor 

Earth Ground

Analog 
Source 

Analog 
Source 

Analog 
Source 
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Wiring for Current Transducers 
For all of the examples shown below, connect the (-) conductor to the Analog Input module 
COM terminal, if the source is floating, to limit common-mode voltages. Common mode voltage 
is limited to  volts. 

If noise causes inaccurate readings, the ( - ) conductor can also be connected to the Analog 
Input module GND terminal. 

4-Wire Transducer, Externally Powered via AC or 
DC Supply 

2-Wire Transducer, Externally Powered via DC 
Supply 

 

+

-

AC/DC 4WT 
+ 

- 

Analog Input 
Module 

C

G

COM 

GND 
Ground the Cable Shield 
at field device end only 

 

 

+

-

PS
2WT+ -

Analog Input 
Module 

C

G

COM 

GND 

+

-

Ground the Cable 
Shield at field device 

end only 

 

3-Wire Transducer, Externally Powered via DC 
Supply 

2-Wire Transducer, Self Powered 

 

+

-

PS 3WT + 
- 

Analog Input 
Module 

C

G

COM 

GND

+ 
- Out 

Ground the Cable Shield 
at field device end only 

 

+ 

- 
2WT

+

-

Ground the Cable Shield 
at field device end only

Analog Input 
Module 

C 

G 

COM 

GND 
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2-Wire Transducer Connected to Two Measuring Devices 
Connect the (-) conductor to the Analog Input module COM terminal, if the source is floating, to 
limit common-mode voltages. Common mode voltage is limited to  volts. 

If noise causes inaccurate readings, the ( - ) conductor can also be connected to the Analog 
Input module GND terminal. 

The analog module must be the last device on the circuit. When grounding the ( - ) return side of 
the Analog Input Module, the other current-sensing device must be floating and able to 
withstand a common mode voltage of at least 20 volts, including the noise level.  

 

+ 

- 
PS 

2WT + - 

Ground the Cable Shield 
at field device end only

Analog Input 
Module 

C 

G 

COM

GND

+ 

- 

Current 
Sensing 
Device

+ -

 

Verifying Analog Input Current 

RX3i Analog Current Input Modules have an internal 250 ohm resistor across the input 
terminals.  You can measure the voltage across the input terminals using a volt meter, then use 
Ohm’s Law to determine the input current: 

 Input Current (in Amps) = Volts / 250 

For example, if you measured 3 volts across the input terminals: 

 Input Current (in Amps) = Volts / 250 

 Input Current (in Amps) = 3/250 

 Input Current (in Amps) = .0 2 (which equals 2 mA) 
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Shield Connections for Analog Output Modules 

For analog output modules, the shield is normally grounded at only the source end (the 
module).  The GND connection provides access to the backplane (frame ground) resulting in 
superior rejection of noise caused by any shield drain currents. In extreme-noise environments, 
you can connect an optional ground braid from the GND terminal to an external earth ground to 
bypass noise around the module. 

 
Analog 
Output 
Module  User 

Load COM

OUT

GND

COM

OUT

Shield connected
at module end 

only 

User 
Load 

Optional 
Ground 

Conductor 

Earth 
Ground  
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Analog Output Shield Grounding with a Terminal Strip 
If there is a terminal strip between the analog output module and the field devices (user loads), 
use the method in the following figure for grounding the cable shields.  Each cable is only 
grounded at one end - the end closer to the Analog Output Module.  An optional external ground 
connection to the output module’s GND terminal is shown for installations that require extra 
noise suppression. 

 
Analog 
Output 
Module 

User 
Load COM

OUT

COM

OUT

Shields 
Connected at 

module end only

Terminal 
Strip 

Enclosure

GND 
Optional 
Ground 

Connection

Earth 
Ground

User 
Load 
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Module Fuse List 

Warning 

Replace fuse only with the correct size and type.  Using an incorrect fuse can 
result in harm to personnel, damage to equipment, or both. 

Module    
Catalog 
Number 

 
Module Type 

Current
Rating 

Quantity on 
Module 

GE Fanuc Fuse 
Part Number 

Other Sources 
and Part Numbers 

IC694MDL3 0  20 VAC, 0.5A  3A 2 44A724627-  ( ) Bussman – GMC-3 
Littlefuse – 239003 

IC694MDL330  20/240 VAC, A  5A 2 44A724627- 4 ( ) Bussman – GDC-5 
Bussman S506-5 

IC694MDL340  20 VAC, 0.5A  3A 2 44A724627-  ( ) Bussman – GMC-3 
Littlefuse –  239003 

IC694MDL390  20/240 VAC, 2A  3A 5 44A724627-  ( ) Bussman – GMC-3 
Littlefuse –  239003 

IC694PWR32  
          and 
IC694PWR330 

20/240 VAC or 25 
VDC Input, 30 Watt 
Power Supply  

2A  
 

 
 

44A724627- 09 (2) Bussman – 2 5-002
   (GDC-2 or GMC-2) 

Littlefuse – 239-002 

IC694PWR33  24 VDC Input,  
30 Watt Power Supply  

5A  44A724627- 4 (2) Bussman – MDL-5 
Littlefuse – 3 3005  

( )  Mounted in clip.  Accessible by removing circuit board from module housing. 
(2)  Line fuse.  Mounted in clip – accessible by removing module front. 
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CPU 
. Make sure that rack power is off.  

2. Install the CPU module in the appropriate 
slot. The CPU requires two slots and can 
use any slots except the highest 
numbered (rightmost) slot. 

3. Turn on power. The module should 
power up. When the CPU has 
successfully completed initialization, the 
OK LED stays on and the RUN and EN 
LEDs are off. The CPU is now ready to 
be programmed. 

4. Connect the battery to either of the 
battery connectors on the module. (You 
can connect the battery at any step in the 
installation process but it will begin to 
drain immediately unless power is 
applied. To maximize battery life, install it 
after power has been turned on).  

5. If appropriate, communications cables 
can be secured to the tie-downs on the 
bottom of the module. 

After the program has been verified, the 
mode switch can be moved to the 
appropriate operation mode position: RUN 
I/O ENABLED, RUN OUTPUT DISABLE, or 
STOP. The LEDs indicate the position of the 
mode switch and status of serial port activity. 

Caution 

This module may NOT be hot-inserted in the 
backplane; power must be removed before 
installing or removing the CPU. 

 
CPU OK

RUN

OUTPUTS DISABLED 
I/O FORCE

BATTERY

SYSTEM FAULT

RESET

  

CPU310

COM 1

COM 2

BATT 

COM1 ACTIVE

COM2 ACTIVE

RUN OUTPUT DISABLE

STOP
RUN I/O
ENABLE 
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Power Supplies 
. Install the Power Supply module in the 

appropriate slot(s).  

2. Universal Power Supplies (IC695) can be 
installed in any slots except the highest 
numbered (rightmost) slot in a Universal 
Backplane. Expansion Power Supplies (IC694) 
must be installed in the Power Supply (leftmost) 
slot in an Expansion Backplane, See chapter 3, 
Backplanes, for more information about module 
locations. 

3. Connect wiring to the Power Supply as 
described below.  

4. Use the three wiring tie-downs on the bottom of 
the module to secure the power and ground 
wires after installation. 

Warning 

For all Power Supplies, if the same input power 
source is used to provide power to two or more 

power supplies in the system, connection polarity 
must be identical at each power supply.  A resulting 
difference in potential can injure personnel or cause 

damage to equipment.  Also, each backplane must be 
connected to a common system ground. 

 

POWER 
P/S FAULT 
OVERTEMP 

OVERLOAD 

Power Supply 
40W AC 

PACSystems™ 
RX3i 
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Power Supply Field Wiring 
 For IC695 Power Supplies, each terminal accepts one AWG # 4 to AWG #22 wire. 

 For IC694 Power Supplies, each terminal accepts one AWG # 4 (2. mm2) or two AWG # 6 
( .3mm2) copper 75°C ( 67°F) wires. The suggested torque for the Power Supply terminals 
is 2 in-lbs ( .36 Newton-meters). Each terminal can accept solid or stranded wires. Both 
the wires in any terminal should be the same type.  

IC695 Power Supply Terminals IC694 Power Supply Terminals 
 

Keep as short as 
possible. Connect 
directly to 
mounting panel. 

+ L1

+ L1

- N/
L2

- N/
L2

 

 

 

To additional 
units 

To additional 
units 

 

 

24VDC 
Output for 

I/O 
Modules 

+ / L

- / N / L2 

Jumper 

Ground 

 

For Expansion (IC694) Power Supplies only, the bottom terminals provide access to the 
Expansion Backplane’s Isolated +24V DC output, which can be used to power input circuits for 
certain IC694 modules. See the table of module load requirements in chapter 4 for information. 

Caution 

If the Isolated 24 VDC supply is overloaded or shorted, the PLC will stop operation. 

AC Power Source Connections 
Connect the hot and neutral wires or lines L  and L2 to the appropriate Power Supply terminals. 

DC Power Source Connections 
All RX3i Power Supplies have DC input capabilities. Connect the + and - wires from the DC 
source to the appropriate terminals.  These connections are polarity-sensitive DC-only supplies. 

Ground Connection 
Connect the safety ground wire to the terminal marked with a ground symbol.  
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External Overvoltage Protection 
The Ground and MOV terminals on a Power 
Supply module are normally connected to frame 
ground with a user-installed jumper as shown at 
right.  If overvoltage protection is not required or 
is supplied upstream, no jumper is needed. 

In systems with a floating neutral input (the 
neutral line is not referenced to Protective Earth 
Ground), this jumper must NOT be installed. In 
addition, in a floating neutral system, voltage 
surge protection devices such as MOVs must be 
installed from L  to earth ground, and from L2 
(Neutral) to earth ground. 

 

+ / L1

- / N / L2

Jumper strap 
connects 

overvoltage 
protection 
devices to 

frame ground

Frame 
Ground

Screw 
Terminals 

 

AC Power Supply Connections for Floating Neutral (IT) Systems 

If an AC input power supply is installed in a system where the Neutral line is not referenced to 
Protective Earth Ground, special installation instructions must be followed to prevent damage to 
the power supply. 

A Floating Neutral System is a system of power distribution 
wiring where Neutral and Protective Earth Ground are not tied 
together by a negligible impedance.  In Europe this is referred to 
as an IT system (see IEC950).  In a Floating Neutral System, 
voltages measured from input terminals to protective earth 
ground may exceed the 264 Volts AC maximum input voltage 
power supply specification. 

 L1 

N 

PE 
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Non-Floating Neutral System 
Systems where one leg of the power distribution wiring is tied to Protective Earth or a tap 
between two legs of the power distribution wiring is tied to Protective Earth are not Floating 
Neutral Systems. Non-floating neutral systems do not require special installation procedures. 

L

N

PE

L

N/PE

L

PE

L2

 

Instructions for Floating Neutral Systems 
. The input power terminals should be wired as shown previously. 

2. No jumper may be installed jumper between terminals 3 and 4 of the Power Supply module.   

3. Voltage surge protection devices such as MOVs must be installed: 

 From L  to earth ground 

 From L2 (Neutral) to earth ground 

The voltage surge devices must be rated such that the system is protected from power line 
transients that exceed Line voltage + 100V +(N-PE)MAX.  The expression N-PE refers to the 
voltage potential between neutral and Protective Earth (PE) ground. 

For example, in a 240 Volt AC system with neutral floating 50V above earth ground, the 
transient protection should be rated at: 240V + 00V + 50V= 390V 
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Serial Bus Transmitter Module 
The RX3i Serial Bus Transmitter Module, IC695LRE00 , provides 
communications between a PACSystems RX3i Universal Backplane (IC695-
model number), and serial expansion and remote backplanes (IC694- or 
IC693-model numbers). It must reside in the expansion connector on the 
right end of a Universal Backplane.   

Module Installation 
This module may NOT be hot-inserted in the backplane; power must be 
removed before installing or removing the Bus Transmitter Module.  

Insert the Serial Bus Transmitter Module straight into its slot as shown 
below. This module does not have the same pivoting and latching 
mechanisms as other RX3i modules.  

Tighten the two captive screws in the corners of the module. Recommended 
torque is 4.4 in/lb maximum.* 

 

 

 

LRE001

SE
RI

AL
 B

US
 TR

AN
SM

ITT
ER

 

EXP OK 
EXPANSION 
ACTIVE 

Expansion Cable Installation 
Subsequent backplanes in the system are linked by expansion cables as described in chapter 5. 
The expansion cable may not be attached or removed if the expansion rack has power applied. 
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Backplanes 

This section describes the following RX3i backplanes for PACSystems: 

 6 Slot RX3i Universal Backplane, IC695CHS0 6 

 2 Slot RX3i Universal Backplane, IC695CHS0 2 

 5 Slot RX3i Serial Expansion Backplane, IC694CHS398 

 0 Slot RX3i Serial Expansion Backplane, IC694CHS392 

 

Backplane Types 
The following types of backplanes can be included in an RX3i system: 

Backplane Type Catalog Number 
6 Slot RX3i Universal Backplane IC695CHS0 6 

2 Slot RX3i Universal Backplane IC695CHS0 2 

5 Slot RX3i Serial Expansion Backplane IC694CHS398 

0 Slot RX3i Serial Expansion Backplane IC694CHS392 

5 Slot Series 90-30 Expansion Backplane IC693CHS398 

0 Slot Series 90-30 Expansion Backplane  IC693CHS392 

5 Slot Series 90-30 Remote Backplane  IC693CHS399 

0 Slots Series 90-30 Remote Backplane IC693CHS393 

 

For information about Series 90-30 Expansion and Remote Backplanes, see GFK-0898, the 
Series 90-30 PLC Installation Manual. 

 

3 
Chapter 
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RX3i Universal Backplanes: IC695CHS012, IC695CHS016 
Two Universal Backplanes are available for RX3i PACSystems: the 6-slot Universal Backplane 
(IC695CHS0 6), and the 2-slot Universal Backplane (IC695CHS0 2), shown below. 

 

 0           1                      2       3                4                        5                             6                             7                           8                             9                          10                            11             12   
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TB 1 

1 
 
 
 
 
 
 

8 
 
 

  

The RX3i Universal Backplane supports both PCI (IC695) and serial (IC694) I/O and option 
modules with its dual-bus backplane. The RX3i Universal Backplane also supports 90-30 IO and 
option modules.  See Chapter  for lists of supported modules. 

RX3i modules (IC695 catalog numbers) communicate over the backplane’s PCI bus.  RX3i 
modules (IC694 catalog numbers) and Series 90-30 modules (IC693) communicate over the 
backplane’s serial bus.  
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Universal Backplane Features 
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TB 1 
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8 
 
 

Grounding Bar 

For RX3i IC695 Power 
Supply Modules Only 

Backplane 
Grounding Point 

Removable covers for conduction 
cooling, for future modules 

Serial Expansion 
connector 

0                          1                        2                         3                          4                        5                          6                          7                         8                        9                       10                       11                       12 

Slot Numbers 

  

Features of the Universal Backplane include: 

 Terminal Strip on the left end for future fan connection and Isolated +24V input  

 Backplane grounding point as described in chapter 2 

 An integral grounding bar for connecting module/shield grounds as described in  
chapter 2 

 Removable covers that provide access for module conduction cooling (for future use).   

 Serial Expansion connector for connection to Serial Expansion and Remote Backplanes 

 Slot numbers are printed on the backplane and are used for reference for configuration in 
Machine Edition. Slots and connectors are described on the following pages. Most modules 
occupy one slot. Some, such as CPU modules and AC Power Supplies, are twice as wide, 
and occupy two slots.  
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Universal Backplane TB1 Input Terminals  

Terminals  through 6 on the left end of 
the Universal Backplane are reserved for 
external fan control (available in future 
systems). 

The RX3i IC695 Power Supplies do not 
provide Isolated +24V output power over 
the backplane.  Terminals 7 and 8 can 
be used to connect an optional external 
source of Isolated +24VDC, which is 
required for some IC693 and IC694 
modules as listed in the table of Module 
Load Requirements in chapter 4.   

These terminals accept individual wires 
from 4 to 22 AWG.  

If modules that require Isolated +24VDC 
are installed in an Expansion Backplane 
instead, an external Isolated +24V power 
supply is not required. 

  

 
 

 – 6: Fan Terminals,  
for future use 
 
7: Isolated +24VDC In 
 
8: Isolated Ground 

 0           1                    

TB 1

1 
 
 
 
 
 
 

8 
 
 

Slot 0:  Connector for RX3i 
IC695 Power Supply only 

 

Slot 0 
The leftmost slot in a Universal Backplane is slot 0. Only the backplane connector of IC695 
Power Supplies can be installed in slot 0 (note: IC695 Power Supplies can be installed any slot).    
However two-slot wide modules that have right-justified connectors, like the CPU3 0 for 
example, can be plugged into slot and also cover slot 0.   

The CPU is referenced for configuration and by user logic applications by the leftmost slot that it 
occupies. For example, if a CPU module is installed in slot , slot 0 is also occupied by the 
module and the CPU is considered by the configuration and logic to be in slot 0. 
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Slot 1 to Slot 11 or 15 
Slots  through  or 5 have two connectors as 
shown at right, a connector for the RX3i PCI bus 
and connector for the RX3i serial bus.  Each of 
these slots can accept any type of compatible 
module: IC695 Power Supply, IC695 CPU, or 
IC695, IC694 and IC693 I/O or option modules.  

Provided the Hot Installation procedure described 
in chapter 2 is carefully followed, I/O and option 
modules in a Universal Backplane may be removed 
and replaced without powering-down.   

 

10 

Connector 
for  

PCI Bus Connector 
for 

 Serial Bus

 

Expansion Slot (Slot 12 or 16) 
The rightmost slot in a Universal Backplane has a 
different connector than the other slots. It can only 
be used for an RX3i Serial Expansion Module 
(IC695LRE00 ). 

An RX3i two-slot module cannot occupy this 
expansion slot. 

 

      11              12     
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Module Locations in a Universal Backplane 
 IC695 Power Supply modules may be installed in any slot. DC Power Supply IC695PSD040 

occupies  slot. AC Power Supply IC695PSA040 occupies 2 slots.  RX3i (IC694) and Series 
90-30 (IC693) Power Supplies cannot be installed in Universal Backplanes. 

 An RX3i CPU module can be installed anywhere in the backplane except the Expansion 
slot.  CPU modules occupy 2 slots. 

 I/O and option modules can be installed in any available slot except slot 0, which can only 
accept IC695 Power Supplies, and the Expansion slot.  Each I/O slot has two connectors, so 
either an RX3i PCI-based module or a serial module can be installed in any I/O slot. 

 The rightmost slot is the expansion slot. It can only be used for optional serial expansion 
module IC695LRE00 . See chapter 5 for information about the LRE00  Serial Expansion 
Module and expansion cables.  

 

CPU AC 
Power 
Supply  

I/O 

   0      1         2        3       4        5        6       7        8       9       10     11      12 

I/OI/O I/O I/O I/O I/O I/O Exp 

 

Configured as CPU in slot 0, Power Supply in slot 2 

 

CPU AC 
Power 
Supply 

I/O

  0      1         2        3       4        5        6       7        8       9       10     11      12 

I/O I/OI/O I/O I/O I/O I/OI/O

 

Invalid: AC Power Supply cannot be in Slot . 

 

CPU 

D
C

 P
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er
  

Su
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ly
  I/O 

   0      1         2        3       4        5        6       7        8       9       10     11      12 

I/OI/OI/O I/O I/O I/O I/O Exp I/O 

 

Configured as CPU in slot 0, Power Supply in slot 6 

 

CPU AC 
Power 
Supply 

 0       1         2        3       4        5        6       7        8       9       10     11      12 

I/O I/O I/O I/OI/O I/O I/O I/O I/O

 

Invalid: CPU cannot be configured in slot  
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  I/O 

  0       1         2        3       4        5        6       7        8       9       10     11      12 

I/OI/O I/O I/O I/O I/O I/O Exp I/O CPU 

 

Configured as Power Supply in slot 0, CPU in slot  

 

D
C
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Su
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ly
  I/O

 0       1         2        3       4        5        6       7        8       9       10     11      12 

I/OI/OI/O I/O I/O I/O I/O Exp I/O CPU 

 

Invalid: Only a Power Supply can be installed in  
slot 0. 
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Serial Expansion Backplanes: IC694CHS392, IC694CHS398  
The system can include any combination of up to seven RX3i Serial Expansion backplane 
and/or Series 90-30 Expansion/Remote Backplanes. RX3i Serial Expansion Backplanes are 
available with either 5 I/O slots (IC694CHS398, shown below) or 0 I/O slots (IC694CHS392).  
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I/O-2 I/O-3 I/O-4 I/O-5I/O-1POWER 
SUPPLY 

NON-CPU SLOTS

CPU

EXPA NSION RACK #
    2    3    4    5    6    7

DIP
SW

2
3

X X X
X X X
X X X

X = CLOSED

 

 The leftmost module in an RX3i Serial Expansion 
Backplane must be a Serial Expansion Power Supply:  

 IC694PWR321: Serial Expansion Power Supply, 
120/240VAC, 125VDC 

 IC694PWR330: Serial Expansion Power Supply, 
120/240VAC, 125VDC, High Capacity 

 IC694PWR331: Serial Expansion Power Supply, 
24VDC, High Capacity 

 Module Hot Installation and Removal are NOT 
permitted on Expansion Backplanes.   

 Each Expansion Backplane has a Rack Number 
Selection DIP switch that must be set before module 
installation. See chapter 2 for details. 

 Each Expansion Backplane has a Bus Expansion 
connector at its right end for attaching an optional 
expansion cable. There can be no more than 50 feet 
( 5 meters) of cable interconnecting Expansion 
backplanes with the Universal Backplane. If the system 
includes Series 90-30 Remote Backplanes, the 
additional requirements summarized in chapter  must 
also be observed. 

 Universal Backplane 

Expansion Backplane 
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Power Supplies 

This chapter describes Power Supplies for RX3i PACSystems: 

 

Power Supply Type Catalog Number 
120/240 VAC, 125 VDC, 40 Watt Power Supply IC695PSA040 

24 VDC, 40 Watt Power Supply IC695PSD040 

24 VDC, 40 Watt Multipurpose Power Supply IC695PSD140 

120/240 VAC, 125 VDC, Serial Expansion Power Supply IC694PWR321 

120/240 VAC, 125 VDC, High Capacity Serial Expansion Power 
Supply 

IC694PWR330 

24 VDC, High Capacity Serial Expansion Power Supply IC694PWR331 

 

Chapter 

4 
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Power Supply Overview 
This section provides a general description of the IC695 Power Supplies, which must be used in 
RX3i (IC695) Universal Backplanes, and IC694 Power Supplies, which must be used in RX3i 
Serial Expansion (IC694) Backplanes. Individual Power Supply specifications are listed in the 
sections that follow. 

The IC695 Power Supplies provide up to 40 Watts each. The IC694 (Expansion) Power 
Supplies provide up to 30 Watts each. However, IC694PWR321 is limited to 15 Watts on the +5 
VDC output. 

The total of all outputs combined cannot exceed the stated load capacity in Watts. Machine 
Edition will automatically calculate the power consumption of modules as they are added to the 
system configuration.  Power requirements of system modules are shown in this section, for 
reference when planning the system. 

The maximum load for each type of Power Supply is shown below.  

Catalog 
Number  

Can be 
 Located In  

Nominal 
Input 

Load 
Capacity*

Load 
Sharing, 
Redun-
dancy 

Maximum 
+3.3 VDC

Maximum 
+5 VDC 

Maximum 
+24 VDC 
Isolated 

Maximum 
+24 VDC 

Relay 

IC695PSA040 Universal 
Backplane 

120/240 VAC 
or 125 VDC 

40 Watts No 30 Watts 30 Watts -- 40 Watts

IC695PSD040 Universal 
Backplane 

24 VDC 40 Watts No 30 Watts 30 Watts -- 40 Watts

IC695PSD140 Universal 
Backplane 

24 VDC 40 Watts Yes 30 Watts 30 Watts -- 40 Watts

IC694PWR321  Serial 
Expansion 
Backplane 

100/240 VAC 
or 125 VDC 

30 Watts No -- 15 Watts 20 Watts 15 Watts

IC694PRW330  Serial 
Expansion 
Backplane 

100/240 VAC 
or 125 VDC 

30 Watts No -- 30 Watts 20 Watts 15 Watts

IC694PRW331  Serial 
Expansion 
Backplane 

24 VDC 30 Watts No -- 30 Watts 20 Watts 15 Watts

A power supply must be able to provide the total of the internal and external loads that may be 
placed upon it by all the hardware components in the backplane as well as the loads that may 
be connected to the Isolated +24 VDC supply on an expansion backplane.  
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24 VDC Isolated Power 
The IC695 Power Supplies do not have Isolated +24 VDC output terminals. The RX3i Universal 
Backplane provides external input terminals (TB1) for connecting an optional Isolated +24 VDC 
external supply. Modules that draw +24 VDC from the backplane are listed in the table of 
Module Load Requirements that follows.  (See Chapter 3 for more details on how to wire to 
TB1). 

RX3i IC695 Power Supply Outputs 
The IC695 power supplies have +5.1 VDC, +24 VDC Relay, and 3.3 VDC outputs that are 
connected internally on the backplane.  The voltage and power required by modules installed on 
the backplane is supplied through the backplane connectors. 

Outputs of Power Supply IC695PSA040  Outputs of Power Supply IC695PSD040 and 140 
 Backplane

5.1 V 
Regulator 

3.3 V 
Regulator 

AC Line 

24V Relay

5.1V

3.3V

0V  

 Backplane

5.1 V 
Regulator 

3.3 V 
Regulator 

DC Line

24V Relay

5.1V

3.3V

0V

+

-
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Expansion Power Supply Outputs 
The IC694 power supplies have +5 VDC, Relay +24 VDC and Isolated +24 VDC outputs that 
are connected internally on the backplane.  The voltage and power required by modules 
installed on the backplane is supplied through the backplane connectors. 

Outputs of Power Supplies IC694PWR321, IC694PWR330, and IC694PWR331 

 Power Supply Backplane

DC 
DC 

R24V

RGND

5V 

LGND

FGND

2-Point 
Connection

Single 
Point 

Connection 

Used internally by IC694 analog input, 
analog output, and DC input modules 
Also available on external terminals of 

DC Input Modules and on front of IC694 
Power Supplies for user applications 

User internally by 
IC694 Relay Outputs 

Description
I24V

I GND

Primary power to operate most 
internal circuits on IC694 modules 

External connection to 
earth ground. 

 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 139 of 3383



 
                                                                                  

GFK-2314B           Chapter 4  Power Supplies                                                                                                         4-5 

4    

Module Load Requirements 
The table below summarizes the maximum load requirements in milliamps and Watts for RX3i 
modules.  For I/O modules, the actual load may depend on the number of points on at the same 
time.  

+3.3 VDC +5 VDC +24 VDC 
Relay 

+24 VDC 
Isolated 

Catalog 
Number 

Module 

mA Watts mA Watts mA Watts mA Watts 

IC695CHS012 Universal Backplane, 12-Slot 600 1.98 240 1.20 -- -- -- -- 
IC695CHS016 Universal Backplane, 16-Slot 600 1.98 240 1.20 -- -- -- -- 

IC695CPU310 300MHz CPU 10 Meg memory 1250 4.125 1000 5.00 -- -- -- -- 

IC695ETM001 Ethernet Module 840 2.772 614 3.07 -- -- -- -- 

IC695LRE001 Expansion Module -- -- 132 1.60 -- -- -- -- 

IC694ACC300 Input Simulator -- -- 120 0.60 -- -- -- -- 

IC694ACC307 Expansion Bus Termination Plug -- -- 72 0.36 -- -- -- -- 

IC694ALG220 Analog Input, Voltage, 4 Ch. -- -- 27 0.135 -- -- 98 2.352 

IC694ALG221 Analog Input, Current, 4 Ch -- -- 25 0.125 -- -- 100 2.4 

IC694ALG222 Analog Input, 8/16 Ch Voltage -- -- 112 0.56 -- -- 41 0.984 

IC694ALG223 Analog Input, 8/16 Ch, Current -- -- 120 0.60 -- -- -- -- 

IC694ALG390 Analog Output 2 Ch Voltage -- -- 32 0.16 -- -- 120 2.88 

IC694ALG391 Analog Output 2 Ch Current -- -- 30 0.15 -- -- 215 5.16 

IC694ALG392 Analog Output 8 CH Current/Voltage -- -- 110 0.55 -- --   

IC694ALG442 Analog Current/Voltage 4 Ch In / 2 Ch 
Out 

-- -- 95 0.475 -- -- 129 3.096 

IC695ALG600 Universal Analog Input Module 350 1.155 400 2.00 -- -- -- -- 

IC695ALG608 Analog Input 8/4 Ch. Voltage/Current 330 1.089 600 3.00 -- -- -- -- 

IC695ALG616 Analog Input 16/8 Ch. Voltage/Current 450 1.485 600 3.00 -- -- -- -- 

IC695ALG704 Analog Output, 4 Ch. Voltage/Current 375 1.238 -- -- -- -- -- -- 

IC695ALG708 Analog Output, 8 Ch. Voltage/Current 375 1.238 -- -- -- -- -- -- 

IC694APU300 High-Speed Counter -- -- 250 1.25 -- -- -- -- 

IC694APU305 Special I/O Processor (module only, 
+10mA per output on 

-- -- 360 1.80 -- -- -- -- 

IC694BEM320 I/O Link Interface Module 
 with Optical Adapter 

-- -- 205 
405 

1.025 
2.025 

-- -- -- -- 

IC694BEM321  IO Link Master Module 
 With Optical Adapter 

-- -- 415 
615 

2.075 
3.075 

-- -- -- -- 

IC694CHS392 Expansion/Remote Backplane, 10 Slot -- -- 150 0.75 -- -- -- -- 

IC694CHS398 Expansion/Remote Backplane, 5 Slot  -- -- 170 0.85 -- -- -- -- 

IC694DSM314 Motion Controller -- -- 1300 6.50 -- -- -- -- 

IC694DSM324 Motion Controller 
 (+ external encoder, if used) 

-- -- 860
+500 

4.30
+2.50 

-- -- -- -- 

IC694MDL230 120VAC Isolated, 8 Pt Input -- -- 60 0.30 -- -- -- -- 

IC694MDL231 240VAC Isolated 8 Pt Input -- -- 60 0.30 -- -- -- -- 

IC694MDL240 120VAC 16 Pt Input -- -- 90 0.45 -- -- -- -- 

IC694MDL241 24VAC/DC Pos/Neg Logic 16 Pts -- -- 80 0.40 -- -- 125 3.00 
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+3.3 VDC +5 VDC +24 VDC 
Relay 

+24 VDC 
Isolated 

Catalog 
Number 

Module 

mA Watts mA Watts mA Watts mA Watts 

IC694MDL310 120VAC 0.5A 12 Pt Output (all outputs 
on) 

-- -- 210 1.05 -- -- -- -- 

IC694MDL330 120/240VAC 0.5A 16 Pt Output (all 
outputs on)   

-- -- 160 0.80 -- -- -- -- 

IC694MDL340 120VAC 0.5A 16 Pt Output (all outputs 
on) 

-- -- 315 1.575 -- -- -- -- 

IC694MDL390 124/240VAC Isolated 2A 5Pt Out. (all 
outputs on) 

-- -- 110 0.55 -- -- -- -- 

IC694MDL632 125VDC Pos/Neg Logic 8 Pt Input -- -- 40 0.20 -- -- -- -- 

IC694MDL634 24VDC Pos/Neg Logic 8 Pt Input -- -- 45 0.225 -- -- 62 1.488 

IC694MDL645 24VDC Pos/Neg Logic 16 Pt Input -- -- 80 0.40 -- -- 125 3.00 

IC694MDL646 24VDC Pos/Neg Logic FAST 16 Pt -- -- 80 0.40 -- -- 125 3.00 

IC694MDL654 5/12VDC (TTL) Pos/Neg 32 Pts 
195 = (29mA + 0.5mA/point ON + 4.7mA/LED 
ON)  
440mA (maximum) from +5V bus on 
backplane (if module isolated +5V supply 
used to power inputs and all 32 inputs ON) 

-- -- 195/4
40 

0.975 
/ 2.20 

-- -- -- -- 

IC694MDL655 24VDC Pos/Neg 32 Pt Input 
(29mA +0.5mA/point ON +4.7mA/LED 
ON) 

-- -- 195 0.975 -- -- 224 
(typ) 

5.376 

IC694MDL660 24VDC Input 32 Pts Pos/Neg -- -- 300 1.50 -- -- -- -- 
IC694MDL732 12/24VDC Pos Logic 0.5A 8 Pt Out -- -- 50 0.25 -- -- -- -- 

IC694MDL734 125VDC Pos/Neg Logic 6 Pt Out. (all 
outputs on) 

-- -- 90 0.45 -- -- -- -- 

IC694MDL740 12/24 VDC Pos Logic 0.5A 16 Pt Out (all 
outputs on) 

-- -- 110 0.55 -- -- -- -- 

IC694MDL741 12/24VDC Neg Logic  0.5A 16 Pt Out.(all 
outputs on) 

-- -- 110 0.55 -- -- -- -- 

IC694MDL742 12/24VDC Pos Logic ESCP 1A 16 Pt 
Out.(all outputs on) 

-- -- 130 0.65 -- -- -- -- 

IC694MDL752 5/24VDC (TTL) Neg Logic 0.5A 32 Pt 
Output 
(13mA + 3 mA/point ON + 4.7 mA/LED) 

-- -- 260 1.30 -- -- -- -- 

IC694MDL753 12/24VDC Pos Logic 0.5A 32 Pt Output 
(13mA + 3mA/point ON + 4.7mA/LED) 

-- -- 260 1.3 -- -- -- -- 

IC694MDL754 24VDC High-density Output 32 Pt -- -- 300 1.50 -- -- -- -- 
IC694MDL930 Relay NO 4A Isolated 8 Pt Output (all 

outputs on) 
-- -- 6 0.03 70 1.68 -- -- 

IC694MDL931 Relay NC and Form C 8 A Isolated 8 Pt 
Output (all outputs on) 

-- -- 6 0.03 110 2.64 -- -- 

IC694MDL940 Relay NO 2A 16 Pt Output (all outputs 
on) 

-- -- 7 0.035 135 3.24 -- -- 
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Power Supply Loading Example 
To determine the total load placed on a Power Supply, add the current requirements of each 
module and the backplane.  

For example: 

Catalog 
Number 

Module +3.3 VDC +5.1 VDC +24 
VDC 

Relay 

+24 VDC 
Isolated* 

IC695CPU310 300MHz CPU 10 Meg memory 1250 1000 -- -- 
IC695CHS012 Universal Backplane, 12-Slot  600 240 - - 
IC695ETM001 Ethernet Module 840 614 -- -- 
IC695LRE001 Expansion Module -- 132 - - 
IC694ALG220 Analog Input, Voltage, 4 Ch.  27 - 98* 
IC694ALG390 Analog Output 2 Ch Voltage  32 - 120* 
IC694ALG442 Analog Current/Voltage 4 Ch In / 2 Ch Out -- 95   
IC694APU300 High-Speed Counter - 250 - - 
IC694MDL340 120VAC 0.5A 16 Pt Output - 315 - - 
IC694MDL230 120VAC Isolated, 8 Pt Input -- 60   
IC694MDL240 120VAC 16 Pt Input -- 90   
IC694MDL930 Relay NO 4A Isolated 8 Pt Output (all 

outputs on) 
-- 6 70  

IC694MDL931 Relay NC and Form C 8 A Isolated 8 Pt 
Output (all outputs on) 

-- 6 110  

 Total Amps 2.690 2.867 0.180  
 Converted to Watts (x3.3V)   (x5.1V) (x24V)  
 Power Consumption from Power Supply =8.877W =14.622W =4.32W  

Total Power Consumption from Power Supply 8.877 + 14.622 + 4.32 = 27.817 

At ambient temperatures up to 32°C, Power Supply IC695PSA040 provides the following power 
outputs: 

 40 Watts maximum total 

 5.1VCD = 30 Watts maximum 

 3.3VDC = 30 Watts maximum 
In this example, all of the module power requirements are met by Power Supply PSA040. 
Because the Universal Backplane and IC695 power supply do not provide +24 VDC Isolated 
power, an external +24 VDC supply will be required for analog modules ALG220, ALG221 and 
ALG222.   

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 142 of 3383



 
 

4-8           PACSystems™ RX3i  System Manual  –  May 2005                                                               GFK-2314B 

4    

Load Sharing / Redundancy 
To meet the power needs of the application, as many as four Multipurpose Power Supplies can 
be installed in a Universal Backplane. These Power Supplies can be combined to provide: 

 Load Sharing 
 Power Supply Module Redundancy 
 Power Source Redundancy 

No other types of RX3i power supply can be included in these applications. 

Load Sharing 
Multi-Purpose Power Supplies can be combined into load sharing applications, The following 
rules must be observed: 

If multiple power supplies are required to meet the system load requirements, PSD140 
Multipurpose Power Supplies must be wired to the same power source in such a way that they 
all can be powered up or powered down simultaneously. The On/Off front panel switch on each 
of the power supplies must be left in the On position. 

Caution 

In a load-sharing application, it is important to ensure that the load-sharing 
power supply modules’ On/Off switches cannot be inadvertently used. The 
minimum number of power supplies needed to meet the system power 
requirements MUST have their switches always kept in the On position. Also, the 
load-sharing power supplies must be connected to the system power source 
through the same external switch. The system must be powered up and powered 
down only from the external switch. If individual power supplies are powered up 
or powered down using their On/Off switches or separate external switches, 
resulting in insufficient power capacity, equipment damage may result. It may be 
necessary to re-load the PLC operating system to resume operation. 

 Connections for Load Sharing 
In load-sharing installations, additional Multipurpose Power Supplies above the minimum 
required for the system load may be wired to the same power source, or a different source. 

Multi-
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Connections for Power Supply Module Redundancy 
Power Supply module redundancy can be provided by using one additional Multipurpose Power 
Supply above the minimum required for the system power load. In this type of installation, all 
Multipurpose Power Supplies contribute a share of the backplane power and run at a 
correspondingly reduced load. This results in longer life for the individual power supplies. In 
addition, should one power supply module fail, system operation is not interrupted. The front 
panel switch can be used to remove a redundant unit. Note that this type of system does not 
provide protection against loss of the input power source. If more than one power supply is 
switched off, the remaining power supplies may become overloaded and shut down.  An 
External switching device must be used to remove power from more than one power supply at a 
time in the Power Supply Redundancy mode.  

Multi-
purpose 
Power 
Supply

 
 

Multi-
purpose 
Power 
Supply

 
 

Multi-
purpose 
Power 
Supply

 
 

Multi-
purpose 
Power 
Supply

 
 

Power 
Source  

 
A 

This Extra Power Supply 
Provides Power Supply 

Module Redundancy 

Example: Three Power Supplies 
Needed to Meet Load Requirements

Optional 
Power 
Source  

B 

 
Power Source Redundancy 
If the overall power needs of the system can be met using either one or two Multipurpose Power 
Supplies, then power source redundancy can be provided. This requires using twice the 
minimum number of Multipurpose Power Supplies required to meet the system load 
requirements. In this type of system, half of the Multipurpose Power Supplies must be 
connected to one power source and the other half must be connected to a separate source. 
This arrangement provides all the advantage of a Basic Redundancy system, as described 
above, plus power source redundancy. The front panel switch may be used to remove an 
individual power supply as long as the minimum number of units remain powered up. 
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Multi-
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Power 
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Two Extra Load-Sharing Power Supplies 
Provide Power Source Redundancy 

Example: Two Load-Sharing Power Supplies 
Needed to Meet Load Requreements 
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AC Power Supply Connections for Floating Neutral (IT) Systems 
If an AC input power supply is installed in a system where the Neutral line is not referenced to 
Protective Earth Ground, special installation instructions must be followed to prevent damage to 
the power supply. 

A Floating Neutral System is a system of power distribution wiring 
where Neutral and Protective Earth Ground are not tied together by 
negligible impedance.  In Europe this is referred to as an IT system 
(see IEC950).  In a Floating Neutral System, voltages measured from 
input terminals to protective earth ground may exceed the 264 Volts 
AC maximum input voltage power supply specification. 

 L1

N

PE

Non-Floating Neutral System 
Systems where one leg of the power distribution wiring is tied to Protective Earth or a tap 
between two legs of the power distribution wiring is tied to Protective Earth are not Floating 
Neutral Systems. Non-floating neutral systems do not require special installation procedures. 

L1

N

PE

L

N/PE

L1

PE

L2

 

Instructions for Floating Neutral Systems 
1. The input power terminals should be wired according to the instructions in this chapter. 

2. For IC695 Power Supplies, no jumper may be installed between terminal 5 or 6 and terminal 
7. For IC694 or IC693 Power Supplies. no jumper may be installed jumper between 
terminals 3 and 4 of the Power Supply module.   

3. Voltage surge protection devices such as MOVs must be installed: 

 From L1 to earth ground 

 From L2 (Neutral) to earth ground 

The voltage surge devices must be rated such that the system is protected from power line 
transients that exceed Line voltage + 100V +(N-PE)MAX.  The expression N-PE refers to the 
voltage potential between neutral and Protective Earth (PE) ground. 

For example, in a 240 Volt AC system with neutral floating 50V above earth ground, the 
transient protection should be rated at: 240V + 100V + 50V = 390V 
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Power Supply, 120/240 VAC or 125 VDC, 40 Watt: IC695PSA040 
Power Supply IC695PSA040 is a 40-Watt supply 
that operates from an input voltage source in the 
range of 85 to 264 VAC or 100 VDC to 300 VDC. 

This power supply provides three outputs: 

 +5.1 VDC output, 

 +24 VDC relay output that can be used to 
power circuits on Output Relay modules. 

 +3.3 VDC. This output is used internally by 
RX3i modules with IC695 catalog numbers. 

Only one IC695PSA040 can be used in a 
PACSystems RX3i (IC695 catalog number) 
Universal Backplane. It occupies two slots. This 
Power Supply cannot be used with other RX3i 
power supplies in redundant or increased capacity 
modes. Damage to equipment may result. 

If the number of modules required exceeds the 
capacity of the Power Supply, the additional 
modules must be installed in Expansion or Remote 
backplanes. 

The Power Supply indicates when an internal fault 
occurs so the CPU can detect loss of power or log 
the appropriate fault code. 

  

 

POWER 
P/S FAULT 
OVERTEMP 

OVERLOAD 

Power Supply 
40W AC 

PACSystems™ 
RX3i 
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LEDs 
Four LEDs on the Power Supply indicate: 

 Power (Green/Amber). When this LED is 
green, it indicates power is being supplied 
to the backplane. When this LED is amber, 
power is applied to the Power Supply but 
the Power Supply switch is off. 

 P/S Fault (Red). When this LED is lit, it 
indicates the Power Supply has failed and 
is no longer supplying sufficient voltage to 
the backplane. 

 Over Temperature (Amber). When this LED 
is lit, it indicates the Power Supply is near 
or exceeding its maximum operating 
temperature. 

 Overload (Amber). When this LED is lit, it 
indicates the Power Supply is near or 
exceeding its maximum output capability on 
at least one of its outputs. 

The CPU Fault Table shows a fault if any 
Overtemperature, Overload, or P/S Fault 
occurs. 

On/Off Switch 
The ON/OFF switch is located behind the door 
on the front of the module. The switch controls 
the operation of the outputs of the supply. It 
does NOT interrupt line power. Projecting tabs 
next to the switch help prevent accidentally 
turning it on or off. 

Wiring Terminals 
Terminals for power, ground, and MOV 
disconnect accept individual 14 to 22 AWG 
wires.  

 

PO W ER 

P/S F AUL T  
OV E RT E MP 
OV E RL O AD PSA040 

INPUT 
120/240 VAC 125 VDC 

50/60 HZ 70 W 
WIRE AWG# 14-22 
TORQUE 4.4 in-lb 

(0.5 N-m) 
75 DEG. C COPPER 

CONDUCTORS  ONLY 

WARNING:
EXPLOSION HAZARD – 
WHEN IN HAZARDOUS 
LOCATIONS, TURN OFF 
POWER BEFORE 
REPLACING OR WIRING 
MODULES. 

ON 

OFF 

+ L1

+ L1

- N/
L2

- N/
L2
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Specifications: IC695PSA040 
Nominal Rated Voltage 
Input Voltage Range   
 AC 
 DC 

120/240 VAC or 125 VDC 
 
85 to 264 VAC 
100 to 300 VDC 

Input Power  
(Maximum with Full Load) 

 
70 Watts  maximum 

Inrush Current 4 Amps, 250 milliseconds maximum * 
Output Power 40 Watts maximum total 

5.1 VDC = 30 Watts maximum 
3.3 VDC = 30 Watts maximum 
The maximum total output power available depends on 
the ambient temperature, as shown. 

Output Voltage 24 VDC: 19.2 VDC to 28.8 VDC 
5.1 VDC: 5.0 VDC to 5.2 VDC (5.1 VDC nominal) 
3.3 VDC: 3.1 VDC to 3.5 VDC (3.3 VDC nominal) 

Output Current 24 VDC: 0 to 1.6 Amps 
5.1 VDC: 0 to 6 Amps 
3.3 VDC: 0 to 9 Amps 

Isolation (input to 
backplane): 

250 VAC continuous; 1500 VAC for 1 minute 

Ripple (all outputs) 150 mV 
Noise (all outputs) 150 mV 
Ride-through time  20 ms. This is the length of time the Power Supply 

maintains valid outputs if the power source is 
interrupted 

Wiring Terminals Each terminal accepts one 14 AWG to 22 AWG wire.  
Current per Terminal 6 Amps 
Number of Daisy-Chained 
PSA040 Supplies 

Up to 4 
 

* The Inrush Current specification is given as a guide for sizing the external power 
source for the IC695PSA040.  Peak inrush current may be higher for shorter durations. 

Warning 

The power supply’s door must be closed.  During normal operation with an AC 
power source either 120 VAC or 240 VAC is present on the AC Power Supply.  The 
door protects against accidental shock hazard that could cause severe or fatal injury 
to personnel. 
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Thermal Deratings 
The maximum output power for Power Supply PSA040 depends on the ambient temperature, as 
shown below. Full output power is available up to at least 32°C (89.6°F). 
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Overcurrent Protection  
The 5.1 VDC output is electronically limited to 7 Amps. The 3.3 VDC output is limited to 10 
Amps. If an overload (including short circuits) occurs, it is sensed internally and the Power 
Supply shuts down. The Power Supply continually tries to restart until the overload condition is 
removed.  An internal, non-repairable, fuse in the input line is provided as a backup.  The Power 
Supply usually shuts down before the fuse blows.  The fuse also protects against internal supply 
faults The CPU Fault Table shows a fault if any Overtemperature, Overload, or P/S Fault 
occurs. There is no additional indication if the Power Supply fuse blows 

Field Wiring: IC695PSA040 

Power Source and Ground Connections 
The wires from the power source and ground 
connect to the terminals on the Power Supply as 
shown at right. Each terminal accepts one AWG 
14 to AWG 22 wire. 

Warning 

If the same external AC power source is used to 
provide power to two or more RX3i power supplies in 
the system, connection polarity must be identical at 

each power supply.  A resulting difference in potential 
can injure personnel or cause damage to equipment.  

Also, each backplane must be connected to a 
common system ground. 

 

Keep as short as 
possible. Connect 
directly to 
mounting panel. 

+ L1

+ L1

- N/
L2

- N/
L2

 

 

 

To additional 
units 

To additional 
units 

 

Input Overvoltage Protection  
The bottom terminal is normally connected to 
frame ground with a user-installed jumper as 
shown lower right.  If overvoltage protection is 
not required or is supplied upstream, no jumper 
is needed. 

To Hi-pot test this supply, overvoltage protection 
must be disabled during the test by removing the 
jumper.   Re-enable overvoltage protection after 
testing by reinstalling the jumper. 

 

+ / L1

- / N / L2

Jumper strap 
connects 

overvoltage 
protection 
devices to 

frame ground

Frame 
Ground

Screw 
Terminals 

 

In systems with a floating neutral input (the neutral line is not referenced to Protective Earth 
Ground), this jumper must NOT be installed. In addition, in a floating neutral system, voltage 
surge protection devices such as MOVs must be installed from L1 to earth ground, and from L2 
(Neutral) to earth ground.  
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Power Supply, 24 VDC, 40 Watt: IC695PSD040 
Power Supply IC695PSD040 is a 40-Watt supply that 
operates from an input voltage source in the range of 
18 VDC to 30 VDC. 

 +5.1 VDC output 

 +24 VDC relay output that can be used to power 
circuits on Output Relay modules 

 +3.3 VDC. This output is used internally by RX3i 
modules with IC695 catalog numbers 

Only one IC695PSD040 can be installed in a 
PACSystems RX3i (IC695 catalog number) Universal 
Backplane. This Power supply cannot be used with 
other RX3i power supplies in redundant or increased 
capacity modes. Damage to equipment may result. 

It occupies one slot. If the number of modules required 
exceeds the capacity of the Power Supply, the 
additional modules must be installed in Expansion or 
Remote backplanes. 

The Power Supply indicates when an internal fault 
occurs so the CPU can detect loss of power or log the 
appropriate fault code. 
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LEDs 
Four LEDs on the Power Supply indicate: 

 Power (Green/Amber). When this LED is green, it 
indicates power is being supplied to the backplane. 
When this LED is amber, power is applied to the 
Power Supply but the Power Supply switch is off. 

 P/S Fault (Red). When this LED is lit, it indicates 
the Power Supply has failed and is no longer 
supplying sufficient voltage to the backplane. 

 Over Temperature (Amber). When this LED is lit, it 
indicates the Power Supply is near or exceeding its 
maximum operating temperature. 

 Overload (Amber). When this LED is lit, it indicates 
the Power Supply is near or exceeding its 
maximum output capability on at least one of its 
outputs. 

If the red P/S FAULT LED is lit, the Power Supply has 
failed and is no longer supplying sufficient voltage to 
the backplane .  

The amber OVERTEMP and OVERLOAD LEDs light 
to warn of high temperature or high load conditions. 

The CPU Fault Table shows a fault if any 
Overtemperature, Overload, or P/S Fault occurs.  

On/Off Switch 
The ON/OFF switch is located behind the door on the 
front of the module. The switch controls the operation 
of the outputs of the supply. It does NOT interrupt line 
power. A projecting tab next to the switch helps 
prevent accidentally turning it on or off. 

Wiring Terminals 
Terminals for +24V and –24V power, ground, and 
MOV disconnect accept individual 14 to 22AWG wires. 

 

POWER 
P/S FAULT 
OVERTEMP 

OVERLOAD 

INPUT 
24 VDC 

90 W 
WIRE AWG# 14-22 
TORQUE 4.4 in-lb 

(0.5 N-m) 
75 DEG. C COPPER 

CONDUCTORS  ONLY 

ON 

OFF 

+ 

+ 

- 

- 
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Specifications: IC695PSD040 
Nominal Rated Voltage 
Input Voltage Range   
     Start 
     Run 

24 VDC 
 
18 to 30 VDC 
12 to 30 VDC 

Input Power  60 Watts maximum at full load 
Inrush Current 4 Amps, 100 milliseconds maximum * 
Output Power 40 Watts maximum total of both outputs.  

5.1 VDC = 30 Watts maximum 
3.3 VDC = 30 Watts maximum 
Maximum output power depends on ambient 
temperature, as shown. 

Output Voltage 5.1 VDC: 5.0 VDC to 5.2 VDC (5.1 VDC nominal) 
3.3 VDC: 3.1 VDC to 3.5 VDC (3.3 VDC nominal) 

Output Current 5.1 VDC: 0 to 6 Amps 
3.3 VDC: 0 to 9 Amps   

Isolation NONE 
Ripple (all outputs) 50 mV 
Noise (all outputs) 50 mV 
Ride-through time 10 ms This is the length of time the Power Supply 

maintains valid outputs if the power source is 
interrupted. If this Power Supply is used with IC694 
and IC693 modules that have relay outputs, note that 
dropouts longer than 10ms will cause dropouts on the 
modules. 

Wiring Terminals Each terminal accepts one 14 AWG to 18 AWG wire. 
     Terminal Current 6 Amps 
Number of Daisy-Chained 
PSD040 Supplies 

Up to 2 
 

* The Inrush Current specification is given as a guide for sizing the external power source for 
the IC695PSD040.  Peak inrush current may be higher for shorter durations. 
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Thermal Deratings: PSD040 
The maximum output power for Power Supply PSD040 depends on the ambient temperature, 
as shown below. Full output power is available up to at least 40°C (89.6°F). 
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Overcurrent Protection  
The 5.1 VDC output is electronically limited to 7 Amps. The 3.3 VDC output is limited to 10 
Amps. If an overload (including short circuits) occurs, it is sensed internally and the Power 
Supply shuts down. The Power Supply continually tries to restart until the overload condition is 
removed.  An internal fuse in the input line is provided as a backup.  The Power Supply usually 
shuts down before the fuse blows.  The fuse also protects against internal supply faults. The 
CPU Fault Table shows a fault if any Overtemperature, Overload, or P/S Fault occurs. There is 
no additional indication if the Power Supply fuse blows 

Field Wiring: IC695PSD040 

Power Source and Ground Connections 
The wires from the power source and ground 
connect to the terminals on the Power Supply as 
shown at right. Each terminal accepts one AWG 
14 to AWG 22 wire. 

Warning 

If the same external DC power source is used to 
provide power to two or more power supplies in 
the system, connection polarity must be identical 

at each RX3i power supply.  A resulting difference 
in potential can injure personnel or cause damage 

to equipment.  Also, each backplane must be 
connected to a common system ground. 

 

Keep as short as 
possible. Connect 
directly to 
mounting panel. 

+ L1

+ L1

- N/
L2

- N/
L2

 

 

 

To additional 
units 

To additional 
units 

 

Input Overvoltage Protection 
The bottom terminal is normally connected to 
frame ground with a user-installed jumper as 
shown at lower right.  If overvoltage protection is 
not required or is supplied upstream, no jumper is 
required. 

To Hi-pot test this supply, overvoltage protection 
must be disabled during the test by removing the 
jumper.   Re-enable overvoltage protection after 
testing by reinstalling the jumper. 

Warning 

This power supply is not isolated and is therefore 
not compatible with floating or positive grounded 
systems. 

 

+ / L1

- / N / L2

Jumper strap 
connects 

overvoltage 
protection 
devices to 

frame ground

Frame 
Ground

Screw 
Terminals 
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Multi-Purpose Power Supply, 24 VDC, 40 Watt: IC695PSD140 
Power Supply IC695PSD140 is a multi-purpose 40-Watt supply that 
operates from an input voltage source in the range of 18 VDC to 30 
VDC. 

This power supply provides three outputs: 

 +5.1 VDC output 

 +24 VDC relay output that can be used to power circuits on Output 
Relay modules 

 +3.3 VDC. This output is used internally by RX3i modules with 
IC695 catalog numbers 

Multipurpose Power Supply IC695PSD140 is suitable for use in load-
sharing and redundancy application. It must be installed in a 
PACSystems RX3i (IC695 catalog number) Universal Backplane. It 
can be used as the only power supply in the backplane, or combined 
with up to three additional Multipurpose Power Supplies. 

Caution 

This Power Supply cannot be used with RX3i IC695PSD040 or 
IC695PSA040 Power Supplies in redundant or increased capacity 
modes. Damage to equipment may result. 

The Power Supply indicates when an internal fault occurs so the CPU 
can detect loss of power or log the appropriate fault code. 

 

 

POWER 
P/S FAULT 
OVERTEMP 

OVERLOAD 

Power Supply 
40W DC 

PACSystems™ 
RX3i 
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LEDs 
Four LEDs on the Power Supply indicate: 

 Power (Green/Amber). When this LED is green, it 
indicates power is being supplied to the backplane. 
When this LED is amber, power is applied to the 
Power Supply but the Power Supply switch is off. 

 P/S Fault (Red). When this LED is lit, it indicates 
the Power Supply has failed and is no longer 
supplying sufficient voltage to the backplane. 

 Over Temperature (Amber). When this LED is lit, it 
indicates the Power Supply is near or exceeding its 
maximum operating temperature. 

 Overload (Amber). When this LED is lit, it indicates 
the Power Supply is near or exceeding its 
maximum output capability on at least one of its 
outputs. 

If the red P/S FAULT LED is lit, the Power Supply has 
failed and is no longer supplying sufficient voltage to 
the backplane .  

The amber OVERTEMP and OVERLOAD LEDs light 
to warn of high temperature or high load conditions. 

The CPU Fault Table shows a fault if any 
Overtemperature, Overload, or P/S Fault occurs.  

Wiring Terminals 
Terminals for +24V and –24V power, ground, and 
MOV disconnect accept individual 14 to 22 AWG 
wires. 

 

POWER 
P/S FAULT 
OVERTEMP 
OVERLOAD 

INPUT 
24 VDC 

40 W 
WIRE AWG# 14-22 
TORQUE 4.4 in-lb 

(0.5 N-m) 
75 DEG. C COPPER 

CONDUCTORS  ONLY 

ON 

OFF 

+ 

+ 

- 

- 

 

 

 

 
  

On/Off Switch 
The ON/OFF switch is located behind 
the door on the front of the module. 
The switch controls the operation of 
the outputs of the supply. It does NOT 
interrupt line power. A projecting tab 
next to the switch helps prevent 
accidentally turning it on or off. 
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Specifications: IC695PSD140 
Nominal Rated Voltage 
Input Voltage Range   
      

24 VDC 
 
18 to 30 VDC 
 

Input Power  60 Watts maximum at full load 
Inrush Current 4 Amps, 100 milliseconds maximum * 
Output Power 40 Watts maximum total of both outputs.  

5.1 VDC = 30 Watts maximum 
3.3 VDC = 30 Watts maximum 
Maximum output power depends on ambient 
temperature, as shown. 

Output Voltage 5.1 VDC: 5.0 VDC to 5.2 VDC (5.1 VDC nominal) 
3.3 VDC: 3.1 VDC to 3.5 VDC (3.3 VDC nominal) 

Output Current 5.1 VDC: 0 to 6 Amps 
3.3 VDC: 0 to 9 Amps   

Isolation NONE 
Ripple (all outputs) 50 mV 
Noise (all outputs) 50 mV 
Ride-through time 10 ms This is the length of time the Power Supply 

maintains valid outputs if the power source is 
interrupted. If this Power Supply is used with IC694 
and IC693 modules that have relay outputs, special 
precautions should be taken because dropouts in the 
source voltage will be seen by the module and may 
cause relay dropouts. 

Wiring Terminals Each terminal accepts one 14 AWG to 24 AWG wire. 
     Terminal Current 6 Amps 
Number of Daisy-Chained 
PSD140 Supplies 

Up to 4 
 

Number of PSD140 Supplies 
in Universal Backplane 

Up to 4 

* The Inrush Current specification is given as a guide for sizing the external power source for 
the IC695PSD140.  Peak inrush current may be higher for shorter durations. 
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Thermal Deratings: PSD140 
The maximum output power for Power Supply PSD140 depends on the ambient temperature, 
as shown below. Full output power is available up to at least 40°C (89.6°F). 

45
40
35
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15
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5
0

0 10 20 30 40 50 60 
Temperature (C) 
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w
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) 

Total 
 
28 Volts
30 Volts

5.1 Volt Fully-Loaded 

45
40
35
30
25
20
15
10
5
0

0 10 20 30 40 50 60 
Temperature (C) 

Po
w

er
 (W

) 

Total 
 
22 Volts
24 Volts
26 Volts
30 Volts

3.3 Volt Fully Loaded 
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Overcurrent Protection  
The 5.1 VDC output is electronically limited to 7 Amps. The 3.3 VDC output is limited to 10 
Amps. If an overload (including short circuits) occurs, it is sensed internally and the Power 
Supply shuts down. Because it is designed for redundancy applications, this Power Supply 
latches “OFF” in fault conditions and will not automatically try to restart. Input power must be 
cycled to clear a latched fault.  

An internal fusable link in the input line is provided as a backup.  The Power Supply usually 
shuts down before the fusable link blows.  The fusable link also protects against internal supply 
faults. The CPU Fault Table shows a fault if any Overtemperature, Overload, or P/S Fault 
occurs. There is no additional indication if the Power Supply fusable link blows. 

In a non-redundancy application, where automatic restarting  
may be appropriate, a shunt can be installed on back of the 
module as shown at left. The shunt must have 0.100 inch 
spacing on center and accommodate 0.25 inch pins. Example 
parts are Radio Shack DIP Programming Shunt #276-1512 
and DIGI-Key #59000-ND. The module must be removed from 
the backplane to install the shunt. 

 

Location for 
optional 

jumper plug 
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Field Wiring: IC695PSD140 

Power Source and Ground Connections 
The wires from the power source and ground 
connect to the terminals on the Power Supply as 
shown at right. Each terminal accepts one AWG 
14 to AWG 24 wire. 

Warning 

If the same external DC power source is used to 
provide power to two or more power supplies in 
the system, connection polarity must be identical 

at each RX3i power supply.  A resulting difference 
in potential can injure personnel or cause damage 

to equipment.  Also, each backplane must be 
connected to a common system ground. 

 

Keep as short as 
possible. Connect 
directly to 
mounting panel. 

+ L1

+ L1

- N/
L2

- N/
L2

 

 

 

To additional 
units 

To additional 
units 

 

Input Overvoltage Protection 
The bottom terminal is normally connected to 
frame ground with a user-installed jumper as 
shown at lower right.  If overvoltage protection is 
not required or is supplied upstream, no jumper is 
required. 

To Hi-pot test this supply, overvoltage protection 
must be disabled during the test by removing the 
jumper.   Re-enable overvoltage protection after 
testing by reinstalling the jumper. 

Warning 

This power supply is not isolated and is therefore 
not compatible with floating or positive grounded 
systems. 

 

+ / L1

- / N / L2

Jumper strap 
connects 

overvoltage 
protection 
devices to 

frame ground

Frame 
Ground

Screw 
Terminals 
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Power Supply, 120/240 VAC or 125 VDC: IC694PWR321   

Power Supply IC694PWR321 is a 30-Watt supply that 
operates from an input voltage source in the range of 
85 VAC to 264 VAC or 100 VDC to 300 VDC.   
This power supply provides three outputs: 

 +5 VDC output 

 Relay +24 VDC output that can be used to power 
circuits on Output Relay modules 

 Isolated +24 VDC. This power is used internally by 
some modules. It can also be used to power field 
devices connected to 24 VDC Input modules 

Power Supply IC694PWR321 can be used in an 
Expansion backplane in an RX3i system. The battery 
backup and serial port functions are not available in 
Expansion Backplanes.   

LEDs  
The green PWR LED shows the operating state of the 
Power Supply.  PWR is ON when the Power Supply 
has a correct source of power and is operating 
properly. It is OFF when a Power Supply fault occurs 
or power is not applied. 

The green OK LED is steady ON if the PLC is 
operating properly. It is OFF if a problem is detected 
by the PLC. 

The green RUN LED is ON when the PLC is in Run 
mode. 

 

MODULES IN 
THIS 

BACKPLANE 
CANNOT BE 

HOT-SWAPPED 

IC694PWR321 
Standard  

Power Supply 

PWR 

OK 

RUN 

Serial Expansion 
 
 
 
PACSystems™ 
RX3i

+ 
     24 VDC 
     OUTPUT 
     0.8 A MAX. 
-- 

INPUT 
 

100 – 240 VAC 
50/60 HZ 100VA 

 
125VDC, 50 W TORQUE

12 IN-LB 
(1.3 Nm) 

USE COPPER 
CONDUCTORS 

RATED FOR 
75 DEG. C 

ONLY

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 162 of 3383



 
 

4-28           PACSystems™ RX3i  System Manual  –  May 2005                                                               GFK-2314B 

4    

Specifications: IC694PWR321  
Nominal Rated Voltage 
Input Voltage Range   
 AC 
 DC 

120/240 VAC or 125 VDC 
 
85 VDC to 264 VAC 
100 VDC to 300 VDC 

Input Power  
(Maximum with Full Load) 

90 VA with VAC Input 
50 W  with VDC Input 

Inrush Current 4 Amperes peak, 250 milliseconds maximum 
Output Power 5 VDC and 24 VDC Relay:  15 Watts maximum 

24 VDC Relay:  15 Watts maximum 
24 VDC Isolated:  20 Watts maximum 
NOTE:  30 Watts maximum total (all three outputs) 

Output Voltage 5 VDC:  5.0 VDC to 5.2 VDC (5.1 VDC nominal) 
Relay 24 VDC:  24 VDC to 28 VDC  
Isolated 24 VDC:  21.5 VDC to 28 VDC 

Isolation (input to 
backplane): 

1500 VAC (for 1 minute) 

Protective Limits 
 Overvoltage: 
 Overcurrent: 

 
5 VDC output: 6.4 VDC to 7 VDC 
5 VDC output: 4 Amperes maximum 

Ride-through Time: 20 milliseconds minimum This is the length of time the 
Power Supply maintains valid outputs if the power 
source is interrupted. 

Fuse 2 Amps, GE Fanuc part number 44A724627-109 (2). 
See chapter 2 for more information. 

Overcurrent Protection  
The 5 VDC output is electronically limited to 3.5 Amps.  If an overload (including short circuits) 
occurs, it is sensed internally and the Power Supply shuts down.  The Power Supply continually 
tries to restart until the overload condition is removed.  An internal fuse in the input line is 
provided as a backup.  The Power Supply usually shuts down before the fuse blows.  The fuse 
also protects against internal supply faults. 

Warning 

The power supply’s door must be closed.  During normal operation with an AC 
power source either 120 VAC or 240 VAC is present on the AC Power Supply.  
The door protects against accidental shock hazard that could cause severe or fatal 
injury to personnel. 
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Field Wiring: IC694PWR321 

AC Power Source Connections 
The Hot, Neutral, and Ground wires from the 120 VAC power 
source or L1, L2, and Ground wires from the 240 VAC power 
source connect to the top three terminals on the Power Supply. 

DC Power Source Connections 
Connect the + and - wires from the 125 VDC power source to the 
top two terminals.  These connections are not polarity-sensitive on 
Power Supply PWR321. 

Warning 

If the same external DC power source is used to provide power to 
two or more power supplies in the system, connection polarity must 

be identical at each power supply.  A resulting difference in 
potential can injure personnel or cause damage to equipment.  Also, 

each backplane must be connected to a common system ground. 

 

Ground 

24VDC 
Output 
for I/O 

Modules 

+ / L1 

- / N / L2 

Factory-
installed 
Jumper 

 

The bottom two terminals of the power supply terminal strip provide output connections to the 
Isolated +24 VDC. This output can be used to provide power for external circuits (within power 
limitations of the supply).  

Caution 

If the Isolated 24 VDC supply is overloaded or shorted, the PLC will stop operation. 

Input Overvoltage Protection  
Terminal 4 is normally connected to frame ground 
(terminal 3) with a factory-installed jumper strap.  If 
overvoltage protection is not required or is supplied 
upstream, this feature can be disabled by removing 
the jumper. 

To Hi-pot test this supply, overvoltage protection must 
be disabled during the test by removing the terminal 
strip jumper.  Re-enable overvoltage protection after 
testing by reinstalling the strap. 

 

+ / L1 

- / N / L2 

Jumper strap 
connects 

overvoltage 
protection 
devices to 

frame ground

Frame 
Ground

Screw 
Terminals 

 

In systems with a floating neutral input (the neutral line is not referenced to Protective Earth 
Ground), this jumper must NOT be installed. In a floating neutral system, voltage surge 
protection devices such as MOVs must be installed from L1 to earth ground, and from L2 
(Neutral) to earth ground 
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Power Supply, 120/240 VAC or 125 VDC High Capacity: IC694PWR330 
High Capacity Power Supply IC694PWR330 is rated 
for 30 Watts.  It allows all 30 watts to be consumed 
from the +5 VDC output.  This Power Supply operates 
from an input voltage source in the range of 85 to 264 
VAC or 100 to 300 VDC.  

PWR330 Power supplies provide the following 
outputs: 

 +5 VDC output 

 Relay +24 VDC which provides power to circuits 
on Output Relay modules 

 Isolated +24 VDC, which is used internally by 
some modules, can also be used to provide 
external power for 24 VDC Input modules 

Power Supply IC694PWR330 must be installed in an 
Expansion backplane in an RX3i system. The battery 
backup and serial port functions are not available in 
Expansion Backplanes.   

LEDs  
The green PWR LED shows the operating state of the 
Power Supply.  PWR is ON when the Power Supply 
has a correct source of power and is operating 
properly. It is OFF when a Power Supply fault occurs 
or power is not applied. 

The green OK LED is steady ON if the PLC is 
operating properly. It is OFF if a problem is detected 
by the PLC. 

The green RUN LED is ON when the PLC is in Run 
mode. 

 

MODULES IN 
THIS 

BACKPLANE 
CANNOT BE 

HOT-SWAPPED 

IC694PWR330 
High Capacity  
Power Supply 

PWR 

OK 

RUN 
 

Serial Expansion 
 
 
 
PACSystems™ 
RX3i

+ 
     24 VDC 
     OUTPUT 
     0.8 A MAX. 
-- 

INPUT 
 

100 – 240 VAC 
50/60 HZ 100VA 

 
 

125VDC, 50 W TORQUE
12 IN-LB 
(1.3 Nm) 

USE COPPER 
CONDUCTORS 

RATED FOR 
75 DEG. C 

ONLY
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Specifications: IC694PWR330  
Nominal Rated Voltage 
Input Voltage Range   
 AC 
 DC 

120/240 VAC or 125 VDC  
 
85 VAC to 264 VAC 
100 VDC to 300 VDC 

Input Power  
(Maximum with Full Load) 

100 VA with VAC Input 
50 W with VDC Input 

Inrush Current 4 Amperes peak, 250ms maximum 
Output Power 5 VDC:   30 Watts maximum 

24 VDC Relay:  15 Watts maximum 
24 VDC Isolated:  20 Watts maximum 
NOTE: 30 Watts maximum total (all three outputs)   

Output Voltage 5 VDC: 5.0 VDC to 5.2 VDC (5.1 VDC nominal) 
24 VDC Relay:  24 VDC to 28 VDC  
24 VDC Isolated:   21.5 VDC to 28 VDC  

Isolation (input to 
backplane): 

1500 VAC (for 1 minute) 

Protective Limits 
 Overvoltage: 
 Overcurrent: 

 
5 VDC output:  6.4 VDC to 7 VDC 
5 VDC output:  7 Amperes maximum 

Ride-through Time: 20 ms minimum. This is the length of time the Power 
Supply maintains valid outputs if the power source is 
interrupted. 

Fuse 2 Amps, GE Fanuc part number 44A724627-109 (2). 
See chapter 2 for more information. 

Overcurrent Protection  
The 5 VDC output is electronically limited to 7 Amps. If an overload (including short circuits) 
occurs, it is sensed internally and the Power Supply shuts down.  The Power Supply continually 
tries to restart until the overload condition is removed.  An internal fuse in the input line is 
provided as a backup.  The Power Supply usually shuts down before the fuse blows.  The fuse 
also protects against internal supply faults. 

Warning 

The power supply’s door must be closed.  During normal operation with an AC 
power source either 120 VAC or 240 VAC is present on the AC Power Supply.  The 
door protects against accidental shock hazard that could cause severe or fatal injury 
to personnel. 
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Field Wiring: IC694PWR330 

AC Power Source Connections 
The Hot, Neutral, and Ground wires from the 120 VAC power source 
or L1, L2, and Ground wires from the 240 VAC power source connect 
to the top three terminals on the Power Supply. 

DC Power Source Connections 
Connect the + and - wires from the 125 VDC power source to the top 
two terminals. These connections are not polarity-sensitive on Power 
Supply PWR330. 

 

24VDC 
Output 
for I/O 

Modules 

+ / L1 

- / N / L2 

Factory-
installed 
Jumper 

Ground 

 

Warning 

If the same external DC power source is used to provide power to two or more power 
supplies in the system, connection polarity must be identical at each power supply.  A 
resulting difference in potential can injure personnel or cause damage to equipment.  
Also, each backplane must be connected to a common system ground. 

The bottom two terminals of the power supply terminal strip provide output connections to the 
Isolated +24 VDC. This output can be used to provide power for external circuits (within power 
limitations of the supply).  

Caution 

If the Isolated 24 VDC supply is overloaded or shorted, the PLC will stop operation. 

Input Overvoltage Protection  
Terminal 4 is normally connected to frame 
ground (terminal 3) with a factory-installed 
jumper strap.  If overvoltage protection is not 
required or is supplied upstream, this feature 
can be disabled by removing the jumper. 

To Hi-pot test this supply, overvoltage 
protection must be disabled during the test by 
removing the terminal strip jumper.  Re-enable 
overvoltage protection after testing by 
reinstalling the strap. 

 

+ / L1

- / N / L2

Jumper strap 
connects 

overvoltage 
protection 
devices to 

frame ground

Frame 
Ground

Screw 
Terminals

In systems with a floating neutral input (the neutral line is not referenced to Protective Earth 
Ground), this jumper must NOT be installed. In a floating neutral system, voltage surge 
protection devices such as MOVs must be installed from L1 to earth ground, and from L2 
(Neutral) to earth ground.  

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 167 of 3383



 
                                                                                  

GFK-2314B           Chapter 4  Power Supplies                                                                                                         4-33 

4    

Power Supply, 24 VDC High-Capacity: IC694PWR331  
High Capacity Power Supply IC694 PWR331 is rated 
for 30 Watts output.  For applications requiring greater 
+5 VDC current capacity than is available with a 
standard supply (PWR321), a High-Capacity Power 
Supply allows all 30 watts to be consumed from the +5 
VDC supply.  This supply can operate from an input 
voltage source in the range of 12 VDC to 30 VDC.  
Although it is capable of maintaining all outputs within 
specifications with input voltages as low as 12 VDC, it 
requires an initial input voltage of 18 VDC to start up.  

PWR331 Power supplies provide the following outputs: 

 +5 VDC output 

 Relay +24 VDC, which provides power to circuits 
on Output Relay modules 

 Isolated +24 VDC, which is used internally by 
some modules, can also be used to provide 
external power for 24 VDC Input modules 

Power Supply IC694PWR331 must be installed in an 
Expansion backplane in an RX3i system. The battery 
backup and serial port functions are not available in 
Expansion Backplanes.   

LEDs  
The green PWR LED shows the operating state of the 
Power Supply.  PWR is ON when the Power Supply 
has a correct source of power and is operating 
properly. It is OFF when a Power Supply fault occurs 
or power is not applied. 

The green OK LED is steady ON if the PLC is 
operating properly. It is OFF if a problem is detected 
by the PLC. 

The green RUN LED is ON when the PLC is in Run 
mode. 

 

MODULES IN 
THIS 

BACKPLANE 
CANNOT BE 

HOT-SWAPPED 

IC694PWR331 
High Capacity  
Power Supply 

PWR 

OK 

RUN 
 

Serial Expansion 
 
 
 
PACSystems™ 
RX3i

+ 
     24 VDC 
     OUTPUT 
     0.8 A MAX. 
-- 

INPUT 
 

24 VDC 
50 WATT 

 
 

TORQUE
12 IN-LB 
(1.3 Nm) 

USE COPPER 
CONDUCTORS 

RATED FOR 
75 DEG. C 

ONLY
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Specifications: IC694PWR331  
Nominal Rated Voltage 
Input Voltage Range   
     Start 
     Run 

24 VDC 
 
18 VDC to 30 VDC 
12 VDC to 30 VDC 

Input Power  50 Watts maximum at full load 
Inrush Current 4 Amps peak, 100 milliseconds, maximum 
Output Power 5 VDC:  30 Watts maximum * 

24 VDC Relay:  15 Watts maximum 
24 VDC Isolated: 20 Watts maximum 
NOTE: 30 watts maximum total (all three outputs)

Output Voltage 5 VDC: 5.0 VDC to 5.2 VDC (5.1 VDC nominal) 
24 VDC Relay:  19.2 VDC to 28.8 VDC 
24 VDC Isolated:  19.2 VDC to 28.8 VDC 

Isolation (input to backplane) 1500 VAC (for 1 minute) 
Protective Limits  
     Overvoltage: 
     Overcurrent; 

 
5 VDC output:  6.4 VDC to 7 VDC 
5 VDC output:  7 Amps maximum 

Ride-through Time: 10 ms minimum. This is the length of time the 
Power Supply maintains valid outputs if the 
power source is interrupted 

Fuse 5 Amps, GE Fanuc part number 44A724627-114 
(2). See chapter 2 for more information. 

  

* Derate as shown below at ambient temperatures above 50°C (122°F). 

Thermal Derating 
 

10 30 55

5 VDC 
CURRENT 

AMBIENT TEMPERATURE ( C) 

0 

° 

60

4.0 

5.0 

6.0 
6.1 

4.2 

4.4 

4.6 

4.8 

5.2 
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5.6 
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20 5040
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Overcurrent Protection  
The 5 VDC output is electronically limited to 7 Amps.  If an overload (including short circuits) 
occurs, it is sensed internally and the Power Supply shuts down.  The Power Supply continually 
tries to restart until the overload condition is removed.  An internal fuse in the input line is 
provided as a backup.  The Power Supply usually shuts down before the fuse blows.  The fuse 
also protects against internal supply faults. 

Calculating Input Power Requirements: PWR331  
 Use the following procedure to determine input power requirements for the 24 VDC High 

Capacity Power Supply: 

 Determine total output power load from typical specifications listed for 
individual modules in this chapter. 

 Multiply the output power by 1.5 to determine the input power value. 

 Divide the input power value by the operating source voltage to determine the 
input current requirements 

 Use the lowest input voltage to determine the maximum input current 

 Allow for start-up surge current requirements 

 Allow margins (10% to 20%) for variations 
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Field Wiring: IC694PWR331 
The + wire connects to the top terminal screw, and the - wire connects to the second.  These 
connections are polarity-sensitive for PWR331. 

Warning 

If the same external DC power source is used to provide power to two or more 
power supplies in the system, connection polarity must be identical at each power 
supply.  Do not cross the Positive (+) and Negative (-) lines.  A resulting difference 
in potential can injure personnel or cause damage to equipment.  Also, each 
backplane must be connected to a common system ground. 

Ground connects to the third screw.   

The bottom two terminals of the power supply terminal strip provide 
connections to the Isolated +24 VDC output. This output can be used 
to provide power for external circuits (within power limitations of the 
supply). 

Caution 

If the Isolated 24 VDC supply is overloaded or shorted, the PLC will 
stop operation. 

 

Ground 

24VDC 
Output 
for I/O 

Modules 

+  

-      

Factory-
installed 
Jumper 

 

Input Overvoltage Protection  
Terminal 4 is normally connected to 
frame ground (terminal 3) with a 
factory-installed jumper strap.  If 
overvoltage protection is not 
required or is supplied upstream, 
this feature can be disabled by 
removing the jumper. 

To Hi-pot test this supply, 
overvoltage protection must be 
disabled during the test by removing 
the terminal strip jumper.   Re-
enable overvoltage protection after 
testing by reinstalling the jumper.  

 

+ / L1

- / N / L2

Jumper strap 
connects 

overvoltage 
protection 
devices to 

frame ground

Frame 
Ground

Screw 
Terminals
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Serial Bus Transmitter and Expansion Cables 

This chapter describes the serial expansion module and expansions cables for PACSystems 
RX3i controllers. It also gives specifications for building custom expansion cables. 

  
Description Catalog Number 

Serial Bus Transmitter Module IC695LRE001 

Expansion Cable, Wye, 1 meter (3 feet) IC693CBL300 

Expansion Cable, Wye, 2 meters (6 feet) IC693CBL301 

Expansion Cable, 2 Connectors, Built-inTerminating 
Resistor, 15 meters (50 feet) Length 

IC693CBL302 

Expansion Cable, Wye, 0.15 meter (0.5 feet) Length IC693CBL312 

Expansion Cable, Wye, 8 meters (25 feet) Length IC693CBL313 

Expansion Cable, Wye, 15 meters (50 feet) Length IC693CBL314 

 
 
 

 

5 
Chapter 
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Serial Bus Transmitter Module: IC695LRE001 
 

 

LRE001 

SE
RI

AL
 B

US
 TR

AN
SM

ITT
ER

 
EXP OK 
EXPANSION 
ACTIVE 

 

The RX3i Serial Bus Transmitter Module, IC695LRE001, provides 
communications between a PACSystems RX3i Universal Backplane 
(IC695-model number), and serial expansion and remote backplanes 
(IC694- or IC693-model numbers). It translates the signal levels 
present in the Universal Backplane to the signal levels required by a 
Serial Expansion Backplane.  

The Serial Bus Transmitter Module must reside in the special 
expansion connector on the right end of the Universal Backplane.  

Two green LEDs indicate the operating status of the module and the 
status of the expansion link.  

 The EXP OK LED is lit when backplane 5V power is applied to the 
module.  

 The Expansion Active LED indicates the status of the expansion 
bus. This LED is ON when the Expansion module is 
communicating with expansion backplanes. It is OFF when they 
are not communicating.  

The connector on the front of the module is used to attach the 
expansion cable.  
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Specifications: LRE001 
 

Current Required from Backplane 5.0V: 132mA 
3.3V:  0 mA  

Maximum Total Expansion Cable Length 15 meters (50 feet) – Expansion 
Backplanes 
213 meters (700 feet) – Remote 
Backplanes 

Effective Data Rate 500k Bytes per second 
if the expansion bus includes 
Remote backplanes. 
 

Electrical Isolation Non-isolated differential 
communications 

 
Refer to Appendix A for product standards and general specifications. 
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Expansion Module Installation 
The Serial Bus Transmitter Module must reside in the special expansion connector on the right 
end of the Universal Backplane. This module may NOT be hot-inserted in the backplane; power 
must be removed before installing or removing the Expansion Module. In addition, the 
expansion cable may not be attached or removed if the expansion rack has power applied. 

 

 

Powering Down Individual Expansion or Remote Backplanes 
Expansion and Remote Backplanes  can be powered-down individually without affecting the 
operation of other backplanes; however, powering off a backplane generates a loss of module 
(LOSS_OF_MODULE) fault in the PLC Fault Table for each module in the backplane.  When 
this fault condition occurs, and until the backplane is powered back on and all modules 
recovered, the lost I/O modules are not scanned. 

 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 175 of 3383



 
                                                                                  

GFK-2314B           Chapter 5  Serial Bus Transmitter and Expansion Cables                                                         5-5 

5    

I/O Bus Expansion Cables: IC693CBL300, 301, 302 ,312, 313, 314 
I/O Bus Expansion Cables are used to connect a Serial Bus Transmitter Module (IC695LRE001) 
in a Universal Backplane (IC695CHS012 or IC695CHS016) to a Serial Expansion Backplane 
(IC694/693CHS392 or IC694/693CHS398). These cables are also used to interconnect 
additional expansion and remote backplanes in the system. Several lengths of prefabricated 
cables are available (part numbers IC693CBL300, 301, 302, 312, 313, 314).  

The prefabricated cables described in this section are made with a continuous, 100% shield.  
The braided cable shield is connected to the metal shell of the connector around the entire 
perimeter of the connector.  That provides a low-impedance path to frame ground for any noise 
energy that is coupled onto the cable shield. 

Cable with Two Connectors: IC693CBL302 
Cable IC693CBL302 is 15 meters (50 feet) long and has one male connector on each end. This 
cable has I/O bus terminating resistors built into the end connector on the cable.   

 

Male Connector to 
Expansion Module in 

CPU Baseplate 
Male Connector to 
Single Expansion 

Baseplate  

This cable does not require a separate 
termination block. It can only be used in a 
system with just one expansion backplane. 

 

 Universal Backplane 

One Expansion Backplane 

 

 

 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 176 of 3383



 
 

5-6           PACSystems™ RX3i  System Manual  –  May 2005                                                               GFK-2314B 

5    

Cables with Three Connectors: IC693CBL300, 301, 312, 313, 314 
Cables IC693CBL300, 301, 312, 313, and 314 have a male and female connector on one end 
and a male connector on the other end (“wye” cables).  

 Female Connector for 
Daisy-chain or 

Termination Plug 

Male Connector to 
Expansion 

Baseplate 1 - 7 

Male Connector to 
Expansion Module in 

CPU Baseplate  

These cables are the same except for their 
lengths: 

 IC693CBL312: 0.15 meter (0.5 feet) 

 IC693CBL300: 1 meter (3 feet) 

 IC693CBL301: 2 meters (6 feet) 

 IC693CBL313: 8 meters (25 feet) 

 IC693CBL314: 15 meters (50 feet) 

Combinations of these cables can be used to 
daisy-chain up to seven expansion backplanes 
to the main backplane. Custom cables can 
also be made. Wiring information is given in 
this section.  

These cables can also be used to provide 
connection points for custom point-to-point 
cables (IC693CBL300 is often used for this).  

These cables do not have built-in termination. 
The last cable in the expansion system must 
be terminated as shown. Terminator Plug 
IC693ACC307 can be used for this purpose. 

 Universal Backplane

Expansion Backplane

Expansion Backplane

Last Expansion Backplane 

Terminator 
Plug 

 

The maximum number of cables that can be included in an I/O expansion system is seven, and 
the total maximum cable length between the Universal Backplane and the last expansion 
backplane is 50 feet (15 meters).  Failure to observe these limits could result in erratic system 
operation. 
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Specifications: IC693CBL300, 301, 302, 312, 313, 314 
Cable  Belden 8107 only (no substitutes): 
  Computer cable, overall braid over foil shield, twisted–pair 
  30 volt/80°C  (176°F) 
  24 AWG (.22mm2) tinned copper, 7 x 32 stranding 
  Velocity of propagation = 70%  

 Nominal impedance = 100 Ohms   
Crimp Plug = Amp 207464–1;  Pin = Amp 66506–9 25 Pin Male Connector 
Solder Plug = Amp 747912–2 
Crimp Receptacle = Amp 207463–2;  Pin = Amp 66504–9  25 Pin Female 

Connector  Solder Receptacle = Amp 747913–2 
Connector Shell Kit – Amp 745833–5: 
  Metal–plated plastic (plastic with nickel over copper) [ 

 Crimp ring – Amp 745508–1, split ring ferrule 
 
Connector part numbers are provided for reference only.  Any part meeting the same 
specifications could be used for making custom cables. 

Expansion Port Pin Assignments 
All connections between cables are point–to point, that is, pin 2 of one end to pin 2 of the 
opposite end, pin 3 to pin 3, etc. 
 

Pin Number Signal Name Function 
16 DIODT I/O Serial Data Positive 
17  DIODT/ I/O Serial Data Negative 
24  DIOCLK I/O Serial Clock Positive 
25  DIOCLK/ I/O Serial Clock Negative 
20  DRSEL Remote Select Positive 
21  DRSEL/ Remote Select Negative 
12  DRPERR Parity Error Positive 
13  DRPERR/ Parity Error Negative 
8  DRMRUN Remote Run Positive 
9  DRMRUN/ Remote Run Negative 
2  DFRAME Cycle Frame Positive 
3  DFRAME/ Cycle Frame Negative 
1  FGND Frame Ground for Cable Shield 
7 0V Logic Ground 

 
The I/O expansion bus must be terminated at the last backplane in an expansion system.  Each 
signal pair must be terminated with 120 ohm, 1/4 watt resistors wired between the appropriate 
pins: 16 – 17;  24 – 25;    20 – 21;   12 – 13;   8 – 9;   2 – 3 
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Building Cables 
For custom length cables, the best noise immunity is achieved when using a metalized 
connector cover that makes contact with the cable’s braided and foil shielding and with the 
connector shell on the terminating end. It is not sufficient to only solder the drain wire to the 
connector shell.  The cable’s shield must be continuous across the entire length of the cable, 
including at the terminations.   

When using 100% shielded cables all CPU and expansion backplanes in the system must be 
solidly referenced to the same ground point or a potential difference between backplanes could 
disturb signal transmission. 

Use the following steps to build a 100% shielded cable: 

1. Strip approximately 5/8 inch of insulation from the cable to expose the shield. 

2. Put a split–ring ferrule over the cable insulation. 

3. Fold the shield back over the top of the cable insulation and ferrule.  

 
Split-Ring

Ferrule
Cable
Jacket

Ground Wire

Attach to Frame Ground Wire to Pin 1 
for custom length point-to-point  

cables 
OR 

Fold back for custom wye cables 

Conductors

Foil & Braid 
(to be folded back
over ferrule and

ground wire) 

 
4. Place the collar of the metal hood over the top of the folded shield, and securely clamp the 

hood. 

5. Test the cable for continuity between both connector shells.  Connect an ohmmeter between 
the shells and flex the cable at both ends.  If the metalized connector hood is not making 
proper contact with the cable shield at either end, the connection will show intermittent 
continuity on the ohmmeter. 

6. Plug the metal hooded cable into an expansion port and securely tighten the two screws.   
Installing and tightening the screws electrically connects the shield to the backplane frame 
ground, which should be connected to earth ground. 
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 Cable with Continuous Shielding 

 

SHIELD DRAIN WIRE

PIN PIN

25-PIN 
MALE 25-PIN 

FEMALE 
METALIZED SHELL 

DIODT 
DIODT/ 

DIOCLK 
DIOCLK/ 

DRSEL 
DRSEL/ 

DPRERR 
DPRERR/ 
DRMRUN 

DRMRUN/ 
DPFRAME 
DPFRAME/ 

0V 
FGND 

16
17
24
25
20
21
12
13
8 
9 
2 
3 
7 
1 

Bold dashed line shows continuous (100%) shielding when metallized shell connectors are plugged together.
NOTE: 

NC NC

16
17
24
25
20
21
12
13
8
9
2
3
7

1

DIODT
DIODT/
DIOCLK
DIOCLK/ 
DRSEL
DRSEL/
DPRERR 
DPRERR/ 
DRMRUN 
DRMRUN/ 
DPFRAME 
DPFRAME/ 
0V

FGND

25-PIN
FEMALE

BASEPLATE
EXPANSION

PORT

OR

WYE
CABLE

DOUBLE
CONNECTOR

END

25-PIN
MALE

METALIZED SHELL 

TWISTED PAIRS, SHIELDED
(7 PAIRS)

WYE 
CABLE 
SINGLE 

CONNECTOR 
END 

 

Cable for Applications Requiring Less Noise Immunity 
 

 

DFRAME 

SHIELD DRAIN WIRE

16
17
24
25
20
21
12
13
8
9
2
3

 7

1

16
17
24
25
20
21
12
13
8 
9 
2 
3 
7 
1 

PIN
DIODT 

DIODT/ 
DIOCLK 

DIOCLK/ 
DRSEL 
DRSEL/ 

DRPERR 
DRPERR/ 
DRMRUN 
DRMRUN/ 

0V 
FGND 

DFRAME 

25-PIN 
FEMALE 

WYE 
CABLE 
SINGLE 

CONNECTOR 
END 

DFRAME/ 

PIN

BASEPLATE
EXPANSION

PORT

OR

WYE
CABLE

25- PIN 
MALE 

25- PIN 
MALE 

25- PIN
FEMALE

DIODT 
DIODT/ 
DIOCLK 
DIOCLK/ 
DRSEL 
DRSEL/ 
DRPERR 
DRPERR/ 
DRMRUN 
DRMRUN/ 

0V

FGND 

DFRAME/ 
NC NC

TWISTED PAIRS, SHIELDED
(7 PAIRS)
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Termination Requirement for Expansion or Remote System 
When two or more backplanes are connected via the I/O Bus Expansion System, the I/O 
Expansion Bus must be properly terminated. The most common method of terminating the I/O 
Expansion Bus is by installing a termination resistor pack (IC693ACC307) on the open 
connector on the last (most distant from the CPU) Expansion or Remote backplane in the 
system. The resistor pack is physically mounted inside of a connector. Although a termination 
resistor pack is shipped with each backplane, only the last backplane in the chain needs to have 
this termination connector installed. Unused termination packs can be discarded. The prewired 
50 foot (15 meter) cable (IC693CBL302) has termination resistors wired inside the connector on 
one end of the cable. This cable can be used if only one expansion rack is needed in a system 
and a 50 foot cable link is required (the IC693ACC307 resistor pack is not needed in this case). 
Also, a custom-built cable with built-in resistors would eliminate the need for the IC693ACC307 
resistor pack. 
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Discrete Input Modules 

This chapter describes discrete input modules for PACSystems RX3i systems.   

 

Discrete Input Module Catalog Number 
Input 120 VAC 8 Point Isolated IC694MDL230 
Input 240 VAC 8 Point Isolated IC694MDL231 
Input 120 VAC 16 Point IC694MDL240 
Input 24 VAC/VDC 16 Point Pos/Neg Logic IC694MDL241 
Input 125 VDC 8 Point Pos/Neg Logic IC694MDL632 
Input 24 VDC 8 Point Pos/Neg Logic IC694MDL634 
Input 24 VDC 16 Point Pos/Neg Logic IC694MDL645 
Input 24 VDC 16 Point Pos/Neg Logic Fast IC694MDL646 
Input 5/12 VDC (TTL) 32 Point Pos/Neg Logic IC694MDL654 
Input 24 VDC 32 point Pos/Neg Logic IC694MDL655 
Input 24 VDC 32 Point Pos/Neg Logic IC694MDL660 
Input Simulator Module IC694ACC300 

 
 

6 
Chapter 
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Input Module, 120 Volt AC, 8 Point Isolated: IC694MDL230 

The 120 volt AC Isolated Input module, IC694MDL230, provides 8 
isolated input points, each with a common power input terminal.  
Because the inputs are isolated, each input can be powered by a 
separate AC power source.  

The input circuits are reactive  (resistor/capacitor) inputs.  Current into 
an input point results in a logic 1 in the input status table (%I).  Input 
characteristics are compatible with a wide range of input devices, such 
as pushbuttons, limit switches, and electronic proximity switches.  
Power to operate the field devices must be supplied by the user.  This 
module requires an AC power source; it cannot be used with a DC 
power source. 

Eight green LEDs indicate the ON/OFF status of points 1 through 8.  
The red bands on the label show that MDL230 is a high-voltage 
module. 

This module can be installed in any I/O slot in an RX3i system. 

Specifications: MDL230 
Rated Voltage 
Input Voltage Range 

120 volts AC, 50/60 Hz 
0 to 132 volts AC, 50/60 Hz 

Inputs per Module 8 (each input point has a 
separate common) 

Isolation  
Field to Backplane (optical) 
and to frame ground 

250 VAC continuous;  
1500 VAC for one minute 

Point to Point  250 VAC continuous;  
1500 VAC for one minute 

Input Current 14.5 mA (typical) at rated voltage 
Input Characteristics: 
 On–state Voltage 
 Off–state Voltage 
 On–state Current 
 Off–state Current 
 On response Time 
 Off response Time 

 
74 to 132 volts AC 
0 to 20 volts AC 
6mA minimum 
2.2mA maximum 
30ms maximum 
45ms maximum 

 
1 2 3 4 5 6 7 8  
        F 

9 10 11 12 13 14 15 16  

I1 
 
 
 

I2 
 
 
 

I3 
 
 
 

I4 
 
 
 

I5 
 
 
 

I6 
 
 
 

I7 
 
 
 

I8 
 

IC694MDL230 

 

Power Consumption  60mA (all inputs on) from 5 volt 
bus on backplane 

 

Refer to Appendix A for product standards and general specifications. 
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Field Wiring:  MDL230  
Terminals Connections 

1 No connection 
2 Input 1 
3 Input 1 Return 
4 Input 2 
5 Input 2 Return 
6 Input 3 
7 Input 3 Return 
8 Input 4 
9 Input 4 Return 
10 No connection 
11 No connection 
12 Input 5 
13 Input 5 Return 
14 Input 6 
15 Input 6 Return 
16 Input 7 
17 Input 7 Return 
18 Input 8 
19 Input 8 Return 
20 No connection 

 

I1 
 

I2 
 

I3 
 

I4 
 
 
 

I5 
 

I6 
 

I7 
 

I8 

NC 

NC 

NC 

NC
H         N 

H        N 

H         N

H         N 

H         N 

H         N 

H         N 

H        N 

1 

3 

5 

7 

9 

11 

13 

15 

17 

19 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

.27μf

400K

1K 
240 

1.0μf

Optical 
Coupler 

Module Circuits  Terminals Field Wiring 
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Input Module, 240 Volt AC, 8 Point Isolated: IC694MDL231 
The 240 volt AC Isolated Input module, IC694MDL231, provides 8 
isolated input points, each with a common power input terminal.  The 
input circuits are reactive  (resistor/capacitor) inputs.  Current into an 
input point results in a logic 1 in the input status table (%I).  Input 
characteristics are compatible with a wide range of input devices, such 
as pushbuttons, limit switches, and electronic proximity switches.   

Because the inputs are isolated, each input can be powered by a 
separate AC power source. Power to operate the field devices must be 
supplied by the user.  This module requires an AC power source; it 
cannot be used with a DC power source. 

Eight green LEDs indicate the ON/OFF status of points 1 through 8.  
The red bands on the label show that MDL231 is a high-voltage module. 

This module can be installed in any I/O slot in an RX3i system. 

Specifications: MDL231 
Rated Voltage 240 volts AC, 50/60 Hz 
Input Voltage Range 0 to 264 volts AC, 50/60 Hz 
Inputs per Module 8 (each input point has a separate 

common) 
Isolation  

Field to Backplane 
(optical) and to frame 
ground 

250 VAC continuous;  
1500 VAC for one minute 

Point to Point  250 VAC continuous;  
1500 VAC for one minute 

Input Current 15 mA (typical) at rated voltage 
Input Characteristics:  
On–state Voltage 148 to 264 volts AC 
Off–state Voltage 0 to 40 volts AC 
On–state Current 6mA minimum 
Off–state Current 2.2mA maximum 
On response Time 30ms maximum 
Off response Time 45ms maximum 

 
1 2 3 4 5 6 7 8  
        F 

9 10 11 12 13 14 15 16  

I1 
 
 
 

I2 
 
 
 

I3 
 
 
 

I4 
 
 
 

I5 
 
 
 

I6 
 
 
 

I7 
 
 
 

I8 
 

IC694MDL231 

 

Power Consumption 60mA (all inputs on) from 5 volt bus on 
backplane 

 

Refer to Appendix A for product standards and general specifications. 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 185 of 3383



 
                                                                                  

GFK-2314B           Chapter 6  Discrete Input Modules                                                                                             6-5 

6    

Field Wiring: MDL231 
Terminals Connections 

1 No connection 
2 Input 1 
3 Input 1 Return 
4 Input 2 
5 Input 2 Return 
6 Input 3 
7 Input 3 Return 
8 Input 4 
9 Input 4 Return 
10 No connection 
11 No connection 
12 Input 5 
13 Input 5 Return 
14 Input 6 
15 Input 6 Return 
16 Input 7 
17 Input 7 Return 
18 Input 8 
19 Input 8 Return 
20 No connection 

 

I1 
 

I2 
 

I3 
 

I4 
 
 
 

I5 
 

I6 
 

I7 
 

I8 

NC 

NC 

NC 

NC
H         N 

H        N 

H         N

H         N 

H         N 

H         N 

H         N 

H        N 

1 

3 

5 

7 

9 

11 

13 

15 

17 

19 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

.15μf

771K

1K 
267

1.0μf

Optical 
Coupler 

Module Circuits  Terminals Field Wiring 
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Input Module, 120 Volt AC, 16 Point: IC694MDL240 

1 2 3 4 5 6 7 8  
        F 
9 10 11 12 13 14 15 16  

I1 
 
I2 
 
I3 
 
I4 
 
I5 
 
I6 
 
I7 
 
I8 
 
I9 
 
I10 
 
I11 
 
I12 
 
I13 
 
I14 
 
I15 
 
I16 

IC694MDL240 

 

The 120 volt AC Input module, IC694MDL240, provides 16 input 
points with one common power input terminal.  The input circuits are 
reactive  (resistor/capacitor) inputs.  Current into an input point 
results in a logic 1 in the input status table (%I).  Input characteristics 
are compatible with a wide range of input devices, such as 
pushbuttons, limit switches, and electronic proximity switches.  
Power to operate the field devices must be supplied by the user.  
This module requires an AC power source; it cannot be used with a 
DC power source. 

Sixteen green LEDs indicate the ON/OFF status of points 1 through 
16. The red bands on the label show that MDL240 is a high-voltage 
module. 

This module can be installed in any I/O slot in an RX3i system. 
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Specifications: MDL240 
 

Rated Voltage 120 volts AC 
Input Voltage Range 0 to 132 volts AC, 50/60 Hz 
Inputs per Module  16 (one group with a single common) 

The maximum number of inputs on at the same 
time depends on the ambient temperature as 
shown below. 

Isolation,  Field to Backplane 
(optical) and to frame ground 

250 VAC continuous;  
1500 VAC for one minute 

Input Current 12 mA (typical) at rated voltage 
Input Characteristics:  
 On–state Voltage 74 to 132 volts AC 
 Off–state Voltage 0 to 20 volts AC 
 On–state Current 6mA minimum 
 Off–state Current 2.2mA maximum 
 On response Time 30ms maximum 
 Off response Time 45ms maximum 
Power Consumption  90mA (all inputs on) from 5 volt bus on 

backplane 
 
 Refer to Appendix A for product standards and general specifications. 

Input Points vs. Temperature  
 

16 

12 

8 

4 

10°C 20°C 30°C 40°C 50°C 60°C

Number of Inputs ON 

Ambient Temperature  (°C)

16 Inputs On 

9 Inputs On 

120 VAC 

132 VAC 
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Field Wiring: MDL240  
Terminals Connections 

1 Input 1 
2 Input 2 
3 Input 3 
4 Input 4 
5 Input 5 
6 Input 6 
7 Input 7 
8 Input 8 
9 Input 9 
10 Input 10 
11 Input 11 
12 Input 12 
13 Input 13 
14 Input 14 
15 Input 15 
16 Input 16 
17 No connection 
18 No connection 
19 Inputs 1-16 Common (Return) 
20 No connection 

 

I1 
I2 
I3 
I4 
I5 
I6 
I7 
I8 
I9 
I10 
I11 
I12 
I13 
I14 
I15 
I16 

NC 

NC 

NC 

N             H 

1 

3 

5 

7 

9 

11 

13 

15 

17 

19 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

.27μf

400K

620

240
1.0μfOptical 

Coupler 

Module Circuits  Terminals Field Wiring

To Other 
Circuits 
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Input Module, 24 VAC/ VDC 16 Point Pos/NegLogic: IC694MDL241 

The 24VAC/VDC 16 Point C Positive/Negative Logic Input module, 
IC694MDL241, provides 16 input points in one group with a common 
power input terminal.  This module can be used with AC or DC field 
inputs. In DC mode, it can be wired for either positive or negative logic. 
Input characteristics are compatible with a wide range of input devices, 
such as pushbuttons, limit switches, and electronic proximity switches.  
Current into an input point results in a logic 1 in the input status table 
(%I).  Power to operate AC input devices must be supplied by the user. 
DC Inputs can be powered by the backplane 24V supply. 

Sixteen green LEDs indicate the ON/OFF status of points 1 through 16.  
The blue bands on the label show that MDL241 is a low-voltage module. 

This module can be installed in any I/O slot in an RX3i system.  

Specifications: MDL241 
Rated Voltage 24 volts AC or 24 volts DC 
Input Voltage Range 0 to +30 volts DC or 0 to +30 volts 

AC, 50/60Hz 
Inputs per Module  16 (one group with a single 

common) 
Isolation, Field to Backplane 
(optical) and to frame ground 

250 VAC continuous;  
1500 VAC for one minute 

Input Current 7 mA (typical) at rated voltage 
Input Characteristics  
 On–state Voltage 11.5 to 30 volts AC or DC 
 Off–state Voltage 0 to +4 volts AC or DC 
 On–state Current 3.2mA minimum 
 Off–state Current 1 mA maximum 
 On response Time 12ms typical 
 Off response Time 28ms typical 
Power Consumption: 5V  80mA (all inputs on) from 5 volt bus 

on backplane 

 
1 2 3 4 5 6 7 8  
        F 

9 10 11 12 13 14 15 16  

I1 
 
I2 
 
I3 
 
I4 
 
I5 
 
I6 
 
I7 
 
I8 
 
I9 
 
I10 
 
I11 
 
I12 
 
I13 
 
I14 
 
I15 
 
I16 

IC694MDL241 

 

Power Consumption: 24V  125mA from the Isolated 24 volt 
backplane bus or from user supplied 
power 

 
 Refer to Appendix A for product standards and general specifications. 
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Field Wiring: MDL241  
 

Terminals Connections 
1 Inputs 1-16 

Common (Return) 
2 Input 1 
3 Input 2 
4 Input 3 
5 Input 4 
6 Input 5 
7 Input 6 
8 Input 7 
9 Input 8 
10 Input 9 
11 Input 10 
12 Input 11 
13 Input 12 
14 Input 13 
15 Input 14 
16 Input 15 
17 Input 16 
18 24VDC for input 

devices 
19 0V for input 

devices 
20 No connection 
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Other Circuits

Module Circuits  Terminals Field Wiring

 

   
Note:  If the 24V OUT pin is used to connect to input devices in the field, the isolation 
specification for this module changes to: 
 
Field to Backplane (optical) and to frame ground: 50 VAC continuous; 500 VAC for 1 minute 
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Input Module, 125 Volt DC Pos/Neg, 8 Point: IC694MDL632 

 
1 2 3 4 5 6 7 8  
        F 

9 10 11 12 13 14 15 16  

I1 
 
 
 

I2 
 
 
 

I3 
 
 
 

I4 
 
 
 

I5 
 
 
 

I6 
 
 
 

I7 
 
 
 

I8 
 

IC694MDL632 

 

The 125 volt DC Positive/Negative Logic Input module, 
IC694MDL632, provides 8 input points in two isolated groups with 
four points in each group.  Each group has a separate common (the 
two commons are not tied together inside the module).  Each group 
can be wired for either positive or negative logic.  Current into an 
input point results in a logic 1 in the input status table (%I).  Input 
characteristics are compatible with a wide range of input devices, 
such as pushbuttons, limit switches, and electronic proximity 
switches.  Power to operate field devices must be supplied by the 
user. 

Eight green LEDs indicate the ON/OFF status of points 1 through 8.  
The red bands on the label show that MDL632 is a high-voltage 
module. 

This module can be installed in any I/O slot in an RX3i system. 
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Specifications: MDL632 
 

Rated Voltage 125 volts DC (Positive or Negative Logic) 
Input Voltage Range 0 to +150 volts DC 
Inputs per Module  8 (two groups of four inputs)  

Maximum number of inputs on at the same time 
depends on ambient temperature as shown. 

Isolation   
Field to Backplane (optical) and 
to frame ground 

250 VAC continuous; 1500 VAC for one minute 

Group to Group  250 VAC continuous; 1500 VAC for one minute 
Input Current 4.5 mA typical 
Input Characteristics  
 On–state Voltage 90 to 150 volts DC 
 Off–state Voltage 0 to 30 volts DC 
 On–state Current 3.1mA 
 Off–state Current 1.1mA maximum 
 On response Time 7ms typical 
 Off response Time 7ms typical 
Power Consumption  40mA from the 5 volt bus on the backplane 

36mA (typical) from user input supply (all inputs ON) 
 
 Refer to Appendix A for product standards and general specifications. 

Input Points vs. Temperature 
 

10°C 20°C 30°C

45°C

60°C

Number of 
Inputs ON 

Ambient Temperature  (°C)

2 Inputs ON

8 

6 

4 

2 

150V Supply

40°C 50°C

2 Inputs ON

145V Supply
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Field Wiring: MDL632  
Terminals Connections 

1 No connection 
2 Input 1 
3 No connection 
4 Input 2 
5 No connection 
6 Input 3 
7 No connection 
8 Input 4 
9 No connection 
10 Inputs 1-4 Common  
11 No connection 
12 Input 5 
13 No connection 
14 Input 6 
15 No connection 
16 Input 7 
17 No connection 
18 Input 8 
19 No connection 
20 Inputs 5-8 Common  

Negative logic connections are shown with dashed lines in the diagram below. 
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*
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*  Optional Connection 

5.6K 

Module Circuits  Terminals Field Wiring 

.1μf 680 

Optical 
Coupler 

22K
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+ 

+
 

-- 

--
 

+ 

+
 

-- 
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Input Module, 24 Volt DC Pos/Neg, 8 Point: IC694MDL634 

The 24 volt DC Positive/Negative Logic Input module, 
IC694MDL634, provides 8 input points in one group with a common 
power input terminal.  This input module can be wired for either 
positive logic or negative logic.  Input characteristics are compatible 
with a wide range of input devices, such as pushbuttons, limit 
switches, and electronic proximity switches.  Current into an input point 
results in a logic 1 in the input status table (%I).  Field devices can be 
powered from an external supply. Depending on their requirements, 
some input devices can be powered from the module’s +24V OUT and 
0V OUT terminals. 

Eight green LEDs indicate the ON/OFF status of points 1 through 8. 
The blue bands on the label show that MDL634 is a low-voltage 
module. This module can be installed in any I/O slot in an RX3i 
system. 

Specifications: MDL634 
Rated Voltage 24 volts DC 
Input Voltage Range 0 to +30 volts DC 
Inputs per Module  8 (one group with a single common) 
Isolation, Field to 
Backplane (optical) and 
to frame ground 

250 VAC continuous;  
1500 VAC for one minute 

Input Current 7mA (typical) at rated voltage 
Input Characteristics  
 On–state Voltage 11.5 to 30 volts DC 
 Off–state Voltage 0 to +5 volts DC 
 On–state Current 3.2mA minimum 
 Off–state Current 1.1mA maximum 
 On response Time 7ms typical 
 Off response Time 7ms typical 
Power Consumption: 5V  45mA (all inputs on) from 5 volt bus on 

backplane 

 
1 2 3 4 5 6 7 8  
        F 

9 10 11 12 13 14 15 16  

I1 
 
 
 

I2 
 
 
 

I3 
 
 
 

I4 
 
 
 

I5 
 
 
 

I6 
 
 
 

I7 
 
 
 

I8 
 

IC694MDL634 

 

Power Consumption: 24V 62mA from the Isolated 24 volt 
backplane bus or from user supplied 
power 

 
 Refer to Appendix A for product standards and general specifications. 
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Field Wiring: MDL634  

Terminals Connections 
1 Inputs 1-8 Common  
2 Input 1 
3 Input 2 
4 Input 3 
5 Input 4 
6 Input 5 
7 Input 6 
8 Input 7 
9 Input 8 
10 No connection 
11 No connection 
12 No connection 
13 No connection 
14 No connection 
15 No connection 
16 No connection 
17 No connection 
18 24VDC for input 

devices 
19 0V for input devices 
20 No connection 
  

Negative logic connections are shown with dashed lines in the 
diagram below. 
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0V OUT 
NC 

-   +  

NC 

Module Circuits Terminals        Field Wiring 

.1μf 
680

Optical 
Coupler

3.3K

Other Circuits

 
Note:  If the 24V OUT pin is used to connect to input devices in the field, the isolation 
specification for this module changes to: 
 
Field to Backplane (optical) and to frame ground: 50 VAC continuous; 500 VAC for 1 minute 
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Input Module, 24 Volt DC Pos/Neg, 16 Point: IC694MDL645 

The 24 volt DC Positive/Negative Logic Input module, 
IC694MDL645, provides 16 input points in one group with a common 
power input terminal.  This input module can be wired for either 
positive logic or negative logic. Input characteristics are compatible 
with a wide range of input devices, such as pushbuttons, limit 
switches, and electronic proximity switches.  Current into an input 
point results in a logic 1 in the input status table (%I).  Field devices 
can be powered from an external supply. Depending on their 
requirements, some input devices can be powered from the module’s 
+24V OUT and 0V OUT terminals. 

Sixteen green LEDs indicate the ON/OFF status of points 1 through 
16. The blue bands on the label show that MDL645 is a low-voltage 
module. 

This module can be installed in any I/O slot in an RX3i system. 

Specifications: MDL645 
Rated Voltage 24 volts DC 
Input Voltage Range 0 to +30 volts DC 
Inputs per Module 16 (one group with a single 

common) 
Isolation, Field to Backplane 
(optical) and to frame ground 

250 VAC continuous;  
1500 VAC for one minute 

Input Current 7mA (typical) at rated voltage 
Input Characteristics  
 On–state Voltage 11.5 to 30 volts DC 
 Off–state Voltage 0 to +5 volts DC 
 On–state Current 3.2mA minimum 
 Off–state Current 1.1mA maximum 
 On response Time 7ms typical 
 Off response Time 7ms typical 
Power Consumption: 5V  80mA (all inputs on) from 5 volt 

bus on backplane 
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Power Consumption: 24V  125mA from the Isolated 24 volt 
backplane bus or from user 
supplied power 

  
Refer to Appendix A for product standards and general specifications. 
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Field Wiring: MDL645  
 

Terminals Connections 
1 Inputs 1-16 Common  
2 Input 1 
3 Input 2 
4 Input 3 
5 Input 4 
6 Input 5 
7 Input 6 
8 Input 7 
9 Input 8 
10 Input 9 
11 Input 10 
12 Input 11 
13 Input 12 
14 Input 13 
15 Input 14 
16 Input 15 
17 Input 16 
18 24VDC for input 

devices 
19 0V for input devices 
20 No connection 
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Module Circuits Terminals        Field Wiring 

.1μf 
680

Optical 
Coupler

3.3K

Other Circuits

 
 
Note:  If the 24V OUT pin is used to connect to input devices in the field, the isolation 
specification for this module changes to: 
 
Field to Backplane (optical) and to frame ground: 50 VAC continuous; 500 VAC for 1 minute 
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Input Module: 24 Volt DC 16 Point Pos/Neg Logic: IC694MDL646 

The 24VDC Positive/Negative Logic 16 Point Input module, 
IC694MDL646, provides 16 input points in one group with a common 
power input terminal.  The on and off response times for this module 
are typically 1 ms. This input module can be wired for either positive 
logic or negative logic.  Input characteristics are compatible with a 
wide range of input devices, such as pushbuttons, limit switches, and 
electronic proximity switches.  Current into an input point results in a 
logic 1 in the input status table (%I).  Field devices can be powered 
from an external supply. Depending on their requirements, some 
input devices can be powered from the module’s +24V OUT and 0V 
OUT terminals. 

Sixteen green LEDs indicate the ON/OFF status of points 1 through 
16.  The blue bands on the label show that MDL646 is a low-voltage 
module. 

This module can be installed in any I/O slot in an RX3i system. 

Specifications: MDL646 
Rated Voltage 24 volts DC 
Input Voltage Range 0 to +30 volts DC 
Inputs per Module 16 (one group with a single 

common) 
Isolation, Field to Backplane 
(optical) and to frame ground 

250 VAC continuous;  
1500 VAC for one minute 

Input Current 7mA (typical) at rated voltage 
Input Characteristics  
 On–state Voltage 11.5 to 30 volts DC 
 Off–state Voltage 0 to +5 volts DC 
 On–state Current 3.2mA minimum 
 Off–state Current 1.1mA maximum 
 On response Time 1ms typical 
 Off response Time 1ms typical 
Power Consumption: 5V  80mA (all inputs on) from 5 volt 

bus on backplane 
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Power Consumption: 24V  125mA from the Isolated 24 volt 
backplane bus or from user 
supplied power 

 
Refer to Appendix A for product standards and general specifications. 
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Field Wiring: MDL646  
 

Terminals Connections 
1 Inputs 1-16 

Common  
2 Input 1 
3 Input 2 
4 Input 3 
5 Input 4 
6 Input 5 
7 Input 6 
8 Input 7 
9 Input 8 
10 Input 9 
11 Input 10 
12 Input 11 
13 Input 12 
14 Input 13 
15 Input 14 
16 Input 15 
17 Input 16 
18 24VDC for input 

devices 
19 0V for input 

devices 
20 No connection 
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Note:  If the 24V OUT pin is used to connect to input devices in the field, the isolation 
specification for this module changes to: 
 
Field to Backplane (optical) and to frame ground: 50 VAC continuous; 500 VAC for 1 minute 
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Input Module, 5/12 VDC (TTL) 32 Point Pos/Neg Logic: IC694MDL654 

 

IC694MDL654 

INPUT 
5/12 VDC 

POS/NEG LOGIC 

17 18 19 20 21 22 23 24  
        F 

25 26 27 28 27 30 31 32  

1 2 3 4 5 6 7 8  
        F 

9 10 11 12 13 14 15 16  

17-32 1-16 

 

The 5/12VDC (TTL) 32 Point Positive/Negative Logic Input 
module, IC694MDL654 provides 32 discrete TTL voltage threshold 
input points.  The inputs are arranged in four isolated groups of eight. 
Each group has its own common.  The inputs are positive or 
negative logic inputs that operate at levels up to 15V.   
A single, regulated +5V supply (current limited to approximately 
150mA) is available through the I/O connectors on the front of the 
module.  This supply is generated on the module and is isolated from 
the backplane.  Its power input comes from the +5V logic supply on 
the PLC backplane.  By installing jumpers on the I/O connector, you 
can choose to power the inputs from this internal supply instead of 
powering them with an external user provided supply.  
This module does not report special fault or alarm diagnostics.  
Green LEDs indicate the ON/OFF status of each input point. The 
blue band on the front label shows that MDL654 is a low-voltage 
module.  
This module can be installed in any I/O slot in the RX3i system. 
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Specifications: MDL654 
 

Rated Voltage 5 to 12 volts DC, Positive or Negative Logic 
Input Voltage Range 0 to 15 volts DC 
Inputs per Module  32 (four groups of eight inputs each) 
 98.4 feet (30 meters), maximum cable length 

Maximum number of inputs per group on at the same time 
depends on the ambient temperature as shown below. 

Isolation  
   Field to Backplane     
  (optical) and to frame ground 

250 VAC continuous; 1500 VAC for one minute 

  Group to Group  50 VAC continuous; 500 VAC for one minute 
Input Current 3.0mA (typical ON current @ 5VDC) 
 8.5mA (typical ON current @ 12VDC) 
Input Characteristics  
 On–state Voltage 4.2 to 15 volts DC 
 Off–state Voltage 0 to 2.6 volts DC 
 On–state Current 2.5mA (minimum) 
 Off–state Current 1.2mA (maximum) 
 On response Time 1ms maximum 
 Off response Time 1ms maximum 
Internal Power Consumption 195mA (maximum) from +5V  bus on backplane; (29mA + 

0.5mA/point ON + 4.7mA/LED ON)  
440mA (maximum) from +5V bus on backplane (if module 
isolated +5V supply used to power inputs and all 32 inputs ON)

 96mA (typical) from user input supply @ 5VDC and 32 inputs 
ON) 

 272mA (typical) from user input supply @ 12VDC and 32 inputs 
ON) 

Isolated +5V Supply +5 volts DC +/-5% 
 Current limit 150mA (typical) 
 

Refer to Appendix A for product standards and general specifications. 

Input Points vs. Temperature 
 

10°C 20°C 30°C 50°C 60°C

Number of Inputs per 
Group ON 

Ambient Temperature  (°C)
40°C

5/12V Supply

4 Inputs per 
Group ON 
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Field Wiring: MDL654  
The blue band on the label shows that MDL654 is a low-voltage module. 

Connections are made to two male 24–pin connectors (Fujitsu FCN–365P024–AU) on the front 
of the module.  Wiring from the connectors to field devices is made through a cable having a 
mating female connector on one end and stripped and tinned wires on the other end.  You can 
purchase a pair of pre–wired cables, catalog numbers IC693CBL327 and IC693CBL328 or build 
cables.  See Appendix B for more information. 
Conventional TTL wiring practices should be followed when installing this module. For noise 
immunity, I/O control lines connected to the module must be less than 30 meters in length 
(signal attenuation limits wiring length to less than this maximum). 
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Note:  If the 24V OUT pin is used to connect to input devices in the field, the isolation 
specification for this module changes to: Note:  If the 24V OUT pin is used to connect to input 
devices in the field, the isolation specification for this module changes to: 

Field to Backplane (optical) and to frame ground: 50 VAC continuous; 500 VAC for 1 minute 

TTL Wiring 
To be compatible with TTL outputs, the negative logic configuration should be used as shown 
below. 

 USER
CIRCUIT

5V

TTL
IC
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COMx

INPUTx

MODULE
INPUT
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Input Module, 24 VDC Pos/Neg Logic, 32 Point: IC694MDL655 

 

IC694MDL655 

INPUT 
24 VDC 

POS/NEG LOGIC 

17 18 19 20 21 22 23 24  
        F 

25 26 27 28 27 30 31 32  

1 2 3 4 5 6 7 8  
        F 

9 10 11 12 13 14 15 16  

17-32 1-16 

 

The 24VDC Positive/Negative Logic Input module, IC694MDL655, 
provides 32 discrete input points.  The inputs are positive or negative 
logic inputs and will operate at levels up to 30V. 

The inputs are arranged in four isolated groups of eight; each group 
has its own common. Isolation is provided between the four groups 
of inputs, however each group of eight inputs is referenced to the 
same user common connection.  This module reports no special fault 
or alarm diagnostics.   

Power to operate field devices can come from an external supply or 
from the module’s isolated +24 VDC output.   

Green LEDs indicate the ON/OFF status of each point. The blue 
band on the front shows that MDL655 is a low-voltage module. 

This module can be installed in any I/O slot in the RX3i system. 
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Specifications: MDL655 
 

Rated Voltage 24 volts DC, Positive or Negative Logic 
Input Voltage Range 0 to 30 volts DC 
Inputs per Module  32 (four groups of eight inputs each) 

The maximum number of inputs on at the same time 
depends on the ambient temperature, as shown 
below. 

Isolation   
Field to Backplane (optical) 
and to frame ground 

250 VAC continuous; 1500 VAC for one minute 

Group to Group  50 VAC continuous; 500 VAC for one minute 
Input Current 7.0mA (typical ON current @ 24 VDC) 
Input Characteristics  
 On–state Voltage 11.5 to 30 volts DC 
 Off–state Voltage 0 to 5 volts DC 
 On–state Current 3.2mA (minimum) 
 Off–state Current 1.1mA (maximum) 
 On response Time 2ms maximum 
 Off response Time 2ms maximum 
Internal Power Consumption  195mA (maximum) from +5V bus on backplane;  

(29mA +0.5mA/point ON +4.7mA/LED ON) 
224mA (typical) from isolated +24V bus on 
backplane or from user input supply @ 24VDC 
and all 32 inputs ON) 

 
Refer to Appendix A for product standards and general specifications. 

Input Points vs. Temperature 
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Field Wiring: MDL655 
Connections are made to two male 24–pin connectors (Fujitsu FCN–365P024–AU) on the front 
of the module.  Wiring from the module’s connectors to field devices is made through a cable 
having a mating female connector on one end and stripped and tinned wires on the other end.  
You can purchase a pair of pre–wired cables, catalog numbers IC693CBL327 and 
IC693CBL328 or build cables.  See appendix B for more information. 
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Note:  If the 24V OUT pin is used to connect to input devices in the field, the isolation 
specification for this module changes to: 
 
Field to Backplane (optical) and to frame ground: 50 VAC continuous; 500 VAC for 1 minute 
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Input Module, 24 VDC 32 Point Grouped: IC694MDL660 
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The 24 VDC Positive/Negative Logic Input module, IC694MDL660, 
provides 32 discrete input points. The inputs are positive or negative 
logic inputs and will operate at levels up to 30V. 

The inputs are arranged in four isolated groups of eight; each group 
has its own common. Isolation is provided between the four groups 
of inputs, however each group of eight inputs is referenced to the 
same user common connection.   

Module MDL660 provides seven selectable input filter times. Filter 
times can be set from the programmer using the module’s assigned 
output data references. 

This module can be used with either a Box-style (IC694TBB032) or 
Spring-style (IC694TBS032) front Terminal Block. The Terminal 
Block is ordered separately.  

32 green LEDs indicate the ON/OFF status of points 1 through 32.  
The red/green TB LED is green when the module’s removable 
terminal block is locked in place.   It is red when the terminal block is 
not locked.  The module also sends an Addition of Terminal Block or 
Loss of Terminal Block message to the RX3i CPU to report the 
terminal block status. 

The blue bands on the label show that MDL660 is a low-voltage 
module. 

This module can be installed in any I/O slot in an RX3i system.  It 
must be used with an RX3i CPU (release 2.90 or later). It cannot be 
used with a Series 90-30 PLC CPU.  

Module MDL660 uses 48 input bits and 16 output bits to exchange 
point status and filter information with the RX3i CPU. 
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Specifications: MDL660 
 

Rated Voltage 24 volts DC 
Input Voltage Range 0 to 30 volts DC 
Inputs per Module  32 (four isolated groups of 8 inputs)  
Isolation,  Field to 
Backplane (optical) 

250 VAC continuous;  
1500 VAC for one minute 

Isolation,  Group to 
Group 

250VAC continuous;  
1500 VAC for one minute 

Input Current 7.0 mA per point (typical) at rated voltage 
Module ID 0x058h 
Input Characteristics:  
 On–state Voltage 11.5 to 30 VDC 
 Off–state Voltage 0 to 5 VDC 
 On–state Current 3.2mA minimum 
 Off–state Current 1.1mA maximum 
Input Filter Times 0.5ms, 1.0ms, 2.0ms, 5ms, 10ms, 50ms and 100ms, 

selectable per module 
 On response Time 0.5ms, 1.0ms, 2.0ms, 5.0ms, 10.0ms, 50.0ms & 

100.0ms (as per filter setting) 
 Off response Time 0.5ms, 1.0ms, 2.0ms, 5.0ms, 10.0ms, 50.0ms & 

100.0ms (as per filter setting) 
Power Consumption  300mA (all inputs on) from 5 volt bus on backplane 
Diagnostics Terminal block presence reported to RX3i CPU 

 
 Refer to Appendix A for product standards and general specifications. 
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Field Wiring: MDL660  
Connections Terminals Terminals Connections 

Input 1 1 19 Input 17 
Input 2 2 20 Input 18 
Input 3 3 21 Input 19 
Input 4 4 22 Input 20 
Input 5 5 23 Input 21 
Input 6 6 24 Input 22 
Input 7 7 25 Input 23 
Input 8 8 26 Input 24 

Common 1 - 8 9 27 Common 17 - 24 
Input 9 10 28 Input 25 
Input 10 11 29 Input 26 
Input 11 12 30 Input 27 
Input 12 13 31 Input 28 
Input 13 14 32 Input 29 
Input 14 15 33 Input 30 
Input 15 16 34 Input 31 
Input 16 17 35 Input 32 

Common 9 - 16 18 36 Common 25 - 32 

 Field Wiring                   Terminals       Field Wiring 
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Module Data: IC694MDL660 
Discrete Input Module IC694MDL660 uses 48 input reference bits and 16 output reference bits 
in the CPU. 

Input Data: MDL660 
The module uses the first 11 input bits to report its status information to the RX3i CPU. It has 
the following content: 

 

  9       10       11     12     13     14      15     16            1       2         3       4         5       6       7        8         

Communications Word Size: 1000 = 32 inputs and 16 outputs

Fault Index

Catalog Number:

Board Ready: 1 = board ready, 0 = internal fault

Terminal Block Present: 1 = TB not present, 0 = TB present

Not used

 

Bits 12 – 16 are not used. 

The CPU uses the information contained in these input bits to uniquely identify the module, and 
to monitor its Board Ready and Terminal Block status. 

The module reports input point data in bits 17 - 48.  

Input Status Bits 

Input Group 1 Input Group 2 Input Group 3 Input Group 4 

Bits 17-24  Bits 25-32 Bits 33-40 Bits 41-48 

Output Data: MDL660 
The module receives 16 bits of output data from the RX3i CPU. Bits 0- 8 contains the filter time 
configuration data as shown below. Bits 9 - 16 are not used. 

Binary Value in the  
Output Reference Bits Filter Time 

0000 0.5ms 

0001 1ms 

0011 2ms 

1001 5ms 

10011 10ms 

1100011 50ms 

11000111 100ms 
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Input Simulator, 8/16 Point: IC694ACC300 

The Input Simulator module, IC694ACC300, can be used to 
simulate the operation of 8-point or 16-point discrete input modules. 
The Input Simulator has no field connections.  

The Input Simulator can be substituted for actual inputs until the 
program or system is debugged.  It can also remain permanently 
installed to provide either 8 or 16 conditional input 
contacts for manual control of output devices.  

Before the Input Simulator module is installed, a 
switch in the back of the module can be used to set 
it up for either 8 point- or 16 point-operation.  When 
this switch is set for 8 points, only the first 8 toggle 
switches on the front of the Input Simulator can be 
used.   

Toggle switches on the front of the Input Simulator simulate the 
operation of discrete input devices.  A switch in the ON position 
results in a logic 1 in the input table (%I).   

Individual green LEDs indicate the ON or OFF position of each 
toggle switch.  This module can be installed in any I/O slot in an RX3i 
system. 

Specifications: ACC300 
Inputs per Module 8 or 16 (switch selectable) 

Off Response Time 20 milliseconds maximum 

On Response Time 30 milliseconds maximum 
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Internal Power Consumption 120mA (all inputs on) from 5 volt 
bus on backplane 

  
Refer to Appendix A for product standards and general specifications. 
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Discrete Output Modules 

This chapter describes discrete output modules for PACSystems RX3i controllers.   

 

Discrete Output Module Catalog Number 
Output 120 VAC 0.5 A 12 Point IC694MDL310 
Output 120/240 VAC 2 A 8 Point IC694MDL330 
Output 120 VAC 0.5 A 16 Point IC694MDL340 
Output 120/240 VAC 2 A 5 Point Isolated IC694MDL390 
Output 12/24 VDC 0.5 A 8 Point Positive Logic IC694MDL732 
Output 125 VDC 1 A 6 Point Isolated Pos/Neg Logic IC694MDL734 
Output 12/24 VDC 0.5 A 16 Point Positive Logic IC694MDL740 
Output 12/24 VDC 0.5 A 16 Point Negative Logic IC694MDL741 
Output 12/24 VDC 1 A 16 Point Positive Logic ESCP IC694MDL742 
Output 5/24 VDC (TTL) 0.5 A 32 Point Negative Logic IC694MDL752 
Output 12/24 VDC 0.5 A 32 Point Positive Logic IC694MDL753 
Output 12/24VDC ESCP 0.75A 32 Point Grouped, Pos. IC694MDL754 
Output Isolated Relay N.O. 4 A 8 Point IC694MDL930 
Output Isolated Relay N.C. and Form C 3 A 8 Point IC694MDL931 
Output Relay N.O. 2 A 16 Point IC694MDL940 

 
 

 

7 
Chapter 
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Output Module, 120 Volt AC, 0.5 Amp, 12 Point: IC694MDL310 
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The 120 volt, 0.5 Amp AC Output module, IC694MDL310, provides 
12 output points in two isolated groups of six points.  Each group has 
a separate common. The two commons are not tied together inside 
the module.  The groups can be used on different phases of the AC 
supply or powered from the same supply.   Each group is protected 
with a 3 Amp fuse. An RC snubber for each output protects against 
transient electrical noise on the power line.  This module provides a 
high degree of inrush current (10x the rated current) so the outputs 
can control a wide range of inductive and incandescent loads.  AC 
power to operate loads connected to outputs must be user supplied.  
This module requires an AC power source; it cannot be used with a 
DC power source. 

Individual numbered LEDs show the ON/OFF status of each output 
point.  The red LED (F) turns ON if an output fuse blows.  The red 
bands on the label show that MDL310 is a high-voltage module. 

This module can be installed in any I/O slot in an RX3i system. 
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Specifications: MDL310 
 

Rated Voltage 120 volts AC 
Output Voltage Range 85 to 132 volts AC, 50/60 Hz 
Outputs per Module 12 (two groups of six outputs each) 
Isolation   

Field to Backplane (optical) 
and to Frame Ground 

250 VAC continuous; 1500 VAC for 1 minute 

Group to Group 250 VAC continuous; 1500 VAC for 1 minute 
Output Current   0.5 Amp maximum per point 

1 Amp maximum per group at 60°C (140°F) 
2 Amps maximum per group at 50°C (122°F)  
Maximum load current depends on ambient temperature 
as shown below 

Output Characteristics  
 Inrush Current 5 Amps maximum for one cycle 
 Minimum Load Current 50mA 
 Maximum Load Current  
 Output Voltage Drop 1.5 volts maximum 
 Output Leakage Current 3mA maximum at 120 volts AC 
 On Response Time 1ms maximum 
 Off Response Time 1/2 cycle maximum 
Power Consumption  210mA (all outputs on) from 5 volt bus on backplane 
Fuses (quantity 2) 3 Amps, GE Fanuc part #44A724627-111(1). See 

chapter 2 for more information.  
 

Refer to Appendix A for product standards and general specifications. 

Load Current versus Temperature 
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Field Wiring: MDL310 
Terminal Connection 

1 Output 1 
2 Output 2 
3 Output 3 
4 Output 4 
5 Output 5 
6 Output 6 
7 No connection 
8 No connection 
9 Outputs 1 - 6 common (return) 
10 No connection 
11 Output 7 
12 Output 8 
13 Output 9 
14 Output 10 
15 Output 11 
16 Output 12 
17 No connection 
18 No connection 
19 Outputs 7-10 common (return) 
20 No connection 
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Output Module, 120/240 Volt AC, 2 Amp, 8 Point: IC694MDL330 
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The 120/240volt, 2 Amp AC Output module, IC694MDL330, 
provides eight output points in two isolated groups of four points.  
Each group has a separate common.  The two commons are not tied 
together inside the module.  The groups can be used on different 
phases of the AC supply or powered from the same supply.   AC 
power to operate loads connected to outputs must be user supplied.  
This module requires an AC power source; it cannot be used with a 
DC power source. 

Each group is protected with a 5 Amp fuse for each common. An RC 
snubber for each output protects against transient electrical noise on 
the power line.  This module provides a high degree of inrush current 
(10 times the rated current) so the outputs can control a wide range 
of inductive and incandescent loads.   

Individual numbered LEDs show the ON/OFF status of each output 
point.  The red LED (F) turns ON if an output fuse blows.  The red 
bands on the label show that MDL330 is a high-voltage module. 

This module can be installed in any I/O slot in an RX3i system. 
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Specifications: MDL330  
 

Rated Voltage 120/240 volts AC 
Output Voltage Range 85 to 264 volts AC, 50/60 Hz 
Outputs per Module 8 (two groups of four outputs each) 
Isolation   

Field to Backplane (optical) 
and to Frame Ground 

250 VAC continuous; 1500 VAC for 1 minute 

Group to Group 250 VAC continuous; 1500 VAC for 1 minute 
Output Current  2 Amp maximum per point 

4 Amps maximum per group at 40°C (104°F) Maximum 
load current depends on ambient temperature as shown 
below 

Output Characteristics  
 Inrush Current 20 Amps maximum for one cycle 
 Minimum Load Current 100mA 
 Output Voltage Drop 1.5 volts maximum 
 Output Leakage Current  3mA maximum at 120 volts AC 

6mA maximum at 240 volts AC 
 On Response Time 1ms maximum 
 Off Response Time 1/2 cycle maximum 
Power Consumption  160mA (all outputs on) from 5 volt bus on backplane 
Fuses (quantity 2) 5 Amp, GE Fanuc part number 44A724627-114(1). See 

chapter 2 for more information. 

Refer to Appendix A for product standards and general specifications. 

Load Current versus Temperature 
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Field Wiring: MDL330 
Terminal Connection 

1 No connection 
2 Output 1 
3 No connection 
4 Output 2 
5 No connection 
6 Output 3 
7 No connection 
8 Output 4 
9 No connection 
10 Outputs 1 - 4 common (return) 
11 No connection 
12 Output 5 
13 No connection 
14 Output 6 
15 No connection 
16 Output 7 
17 No connection 
18 Output 8 
19 No connection 
20 Outputs 5 - 8 common (return) 
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Output Module, 120 Volt AC, 0.5 Amp, 16 Point: IC694MDL340 

The 120 volt, 0.5 Amp AC Output module, IC694MDL340, provides 16 
output points in two isolated groups of eight points.  Each group has a 
separate common. The two commons are not tied together inside the 
module.  The groups can be used on different phases of the AC supply or 
powered from the same supply.   Each group is protected with a 3 Amp 
fuse. An RC snubber protects each output against transient electrical noise 
on the power line.  This module provides a high degree of inrush current; so 
the outputs can control a wide range of inductive and incandescent loads.  
AC Power to operate loads connected to outputs must be supplied by the 
user.  This module requires an AC power source. 

Individual numbered LEDs show the ON/OFF status of each output point.  
The red LED (F) turns ON if either of the fuses blows.  A load must be 
connected to the blown fuse for the indicator to light.  The red bands on the 
label show that MDL340 is a high-voltage module. 

This module can be installed in any I/O slot in an RX3i system. 

Specifications: MDL340 
Rated Voltage 120 volts AC 
Output Voltage Range 85 to 132 volts AC, 50/60 Hz 
Outputs per Module 16 (two groups of eight outputs each) 
Isolation   

Field to Backplane (optical) 
and to Frame Ground 

250 VAC continuous;  
1500 VAC for 1 minute 

Group to Group 250 VAC continuous; 1500 VAC for 1 
minute 

Output Current 0.5 amp maximum per point 
3 amps maximum per group 

Output Characteristics  
 Inrush Current 20 amps maximum for one cycle 
 Minimum Load Current 50 mA 
 Output Voltage Drop 1.5 volts maximum 

 Output Leakage Current 2 mA maximum at 120 volts AC 
 On Response Time 1 ms maximum 
 Off Response Time 1/2 cycle maximum 

Power Consumption  315 mA (all outputs ON) from 5 volt bus  
on backplane 
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Fuses (quantity 2) 3 Amps, GE Fanuc part number 
44A724627-111(1). See chapter 2 for 
more information. 

Refer to Appendix A for product standards and general specifications. 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 219 of 3383



 
                                                                                  

GFK-2314B           Chapter 7  Discrete Output Modules                                                                                          7-9 

7    

Field Wiring: MDL340 
Terminal Connection 

1 Output 1 
2 Output 2 
3 Output 3 
4 Output 4 
5 Output 5 
6 Output 6 
7 Output 7 
8 Output 8 
9 Outputs 1 – 8 common (return) 
10 No connection 
11 Output 9 
12 Output 10 
13 Output 11 
14 Output 12 
15 Output 13 
16 Output 14 
17 Output 15 
18 Output 16 
19 Outputs 9 - 16 common (return) 
20 No connection 
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Output Module, 120/240 Volt AC Isolated, 2 Amp, 5 Pt: IC694MDL390 
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The 120/240 volt, 2 Amp Isolated AC Output module, 
IC694MDL390, provides five isolated output points, each with a 
separate common.   Each output circuit is isolated from the others 
relative to the AC power source. The commons are not tied together 
inside the module.  The output circuits can be used on different 
phases of the AC supply or powered from the same supply.   AC 
Power to operate the loads connected to the outputs must be 
supplied by the user.  This module requires an AC power source, it 
cannot be used with a DC power source. 

Outputs are individually fused with a 3 Amp fuse. An RC snubber 
protects each output against transient electrical noise on the power 
line.  This module provides a high degree of inrush current (greater 
than 10 times the rated current) so the outputs can control a wide 
range of inductive and incandescent loads.   

Individual numbered LEDs show the ON/OFF status of each output 
point.  The red LED (F) turns ON if an output fuse blows.  The red 
bands on the label show that MDL390 is a high-voltage module. 

This module can be installed in any I/O slot in an RX3i system. It 
should be configured as an 8-point output module with programs 
referencing the five least significant bits. 
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Specifications: MDL390  
 

Rated Voltage 120/240 volts AC 
Output Voltage Range 85 to 264 volts AC, 50/60 Hz 
Outputs per Module 5 (each output isolated from the others) 
Isolation, Field to Backplane 
(optical) and to Frame 
Ground 

250 VAC continuous;  
1500 VAC for 1 minute 

Point to Point 250 VAC continuous; 1500 VAC for 1 minute 
Output Current  2 Amps maximum per point 

5 Amps maximum per module at 45°C (113°F) 
2 Amps maximum per module at 60°C (140°F) 
Maximum load current depends on ambient 
temperature as shown below 

Output Characteristics  
 Inrush Current 25 Amps maximum for one cycle 
 Minimum Load Current 100mA 
 Maximum Load Current  
 Output Voltage Drop 1.5 volts maximum 
 Output Leakage Current 3mA maximum at 120 volts AC 
 6mA maximum at 240 volts AC 
 On Response Time 1ms maximum 
 Off Response Time 1/2 cycle maximum 
Power Consumption  110mA (all outputs on) from 5 volt bus on backplane 
Fuses (quantity 5) 3 Amps, GE Fanuc part number 44A724627-111(1). 

See chapter 2 for more information. 

Refer to Appendix A for product standards and general specifications. 

Load Current versus Temperature 
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Field Wiring: MDL390 
Terminal Connection 

1 No connection 
2 Output 1 return 
3 No connection 
4 Output 1 
5 No connection 
6 Output 2return 
7 No connection 
8 Output 2 
9 No connection 
10 Output 3 return 
11 No connection 
12 Output 3 
13 No connection 
14 Output 4 return 
15 No connection 
16 Output 4 
17 No connection 
18 Output 5 return 
19 No connection 
20 Output 5 
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Output Module, 12/24 Volt DC Positive Logic 0.5A 8 Pt, IC694MDL732 

The 12/24 volt DC Positive Logic 0.5 Amp Output module, 
IC694MDL732, provides one group of eight outputs with a common 
power output terminal.  This module has positive logic characteristics; 
it sources current to the loads from the user common or positive 
power bus.  The output device is connected between the negative 
power bus and the module output.  The output characteristics are 
compatible with a wide range of load devices, such as: motor starters, 
solenoids, and indicators.  Power to operate the field devices must be 
supplied by the user. 

Individual numbered LEDs show the ON/OFF status of each output 
point.  There are no fuses on this module. The blue bands on the 
label show that MDL732 is a low-voltage module. 

This module can be installed in any I/O slot in an RX3i system.    

Specifications: MDL732 
Rated Voltage 12/24 volts DC 
Output Voltage Range 12 to 24 volts DC (+20%, -15%) 
Outputs per Module  8 (one group of eight outputs) 
Isolation, Field to Backplane 
(optical) and to Frame 
Ground 

250 VAC continuous;  
1500 VAC for 1 minute 

Output Current 0.5 Amps maximum per point 
 2 Amps maximum per common 
Output Characteristics  
 Inrush Current 4.78 Amps for 10 ms 
 Output Voltage Drop 1 volt maximum 
 Off–state Leakage 1mA maximum 
 On Response Time 2ms maximum 
 Off Response Time 2ms maximum 
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Power Consumption 50mA (all outputs on) from 5 volt 
bus on backplane 

Refer to Appendix A for product standards and general specifications. 
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Field Wiring: MDL732 
Terminal Connection 

1 DC+ 
2 Output 1 
3 Output 2 
4 Output 3 
5 Output 4 
6 Output 5 
7 Output 6 
8 Output 7 
9 Output 8 
10 Outputs 1 - 8 common (return) 
11 No connection 
12 No connection 
13 No connection 
14 No connection 
15 No connection 
16 No connection 
17 No connection 
18 No connection 
19 No connection 
20 No connection 
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Output Module 125VDC Pos/Neg, 1 Amp, Isolated 6 Pt: IC694MDL734 

The 125 volt DC Positive/Negative Logic 1 Amp Output module, 
IC694MDL734, provides six isolated output points.  Each output 
point has a separate common terminal.  This output module can be 
wired to have either positive logic characteristics so that it sources 
current to the loads from the user common or positive power bus; or 
negative logic characteristics so that it sinks current from the loads to 
the user common or negative power bus.   The output characteristics 
are compatible with a wide range of load devices, such as: motor 
starters, solenoids, and indicators.  Power to operate the field 
devices must be supplied by the user. External fusing is 
recommended.  Two Amp loads can be driven by wiring and driving 
two outputs in parallel. 

Individual numbered LEDs show the ON/OFF status of each output 
point.  There are no fuses on this module. The red bands on the 
label show that MDL734 is a high-voltage module. 

This module can be installed in any I/O slot in an RX3i system. 

Specifications: MDL734 
Rated Voltage 125 volts DC 
Output Voltage Range +10.8 to +150 volts DC 
Outputs per Module 6 (isolated) 
Isolation   

Field to Backplane 
(optical) and to Frame 
Ground 

250 VAC continuous;  
1500 VAC for 1 minute 

Point to Point 250 VAC continuous; 1500 VAC 
for 1 minute 

Output Current 1 Amp maximum per point 
Output Characteristics  

 Inrush Current 15.89 Amps for 10 ms 
 Output Voltage Drop 1 volt maximum 
 Off–state Leakage 1mA maximum 
 On Response Time 7ms maximum  
 Off Response Time 5ms maximum 
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Power Consumption  90 mA (all outputs on) from 5 volt 
bus on backplane 

Refer to Appendix A for product standards and general specifications. 
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Field Wiring: MDL734 
Terminal Positive Logic Connection Negative Logic Connection 

1 Output 1 Output 1 return (DC+) 
2 Output 1 return (DC+) Output 1 
3 Output 2 Output 2 return (DC+) 
4 Output 2 return (DC+) Output 2 
5 No connection No connection 
6 No connection No connection 
7 Output 3 Output 3 return (DC+) 
8 Output 3 return (DC+) Output 3 
9 Output 4 Output 4 return (DC+) 
10 Output 4 return (DC+) Output 4 
11 No connection No connection 
12 No connection No connection 
13 Output 5 Output 5 return (DC+) 
14 Output 5 return (DC+) Output 5 
15 Output 6 Output 6 return (DC+) 
16 Output 6 return (DC+) Output 6 
17 No connection No connection 
18 No connection No connection 
19 No connection No connection 
20 No connection No connection 
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Output Module, 12/24VDC Pos. Logic, 0.5 Amp, 16 Pt: IC694MDL740 

The 12/24 volt DC Positive Logic 0.5 Amp Output module, 
IC694MDL740, provides 16 output points in two groups of eight. Each 
group has a common power output terminal.  The module has positive 
logic characteristics; it sources current to the loads from the user 
common or positive power bus.  Output devices are connected 
between the negative power bus and the module terminals.  The 
module’s output characteristics are compatible with a wide range of 
load devices, such as: motor starters, solenoids, and indicators.  
Power to operate the field devices must be supplied by the user.  

Individual numbered LEDs show the ON/OFF status of each output 
point.  There are no fuses on this module. The blue bands on the label 
show that MDL740 is a low-voltage module. 

This module can be installed in any I/O slot in an RX3i system. 

Specifications: MDL740 
Rated Voltage 12/24 volts DC 
Output Voltage Range 12 to 24 volts DC (+20%, -15%) 
Outputs per Module 16 (two groups of eight outputs each) 
Isolation  

Field to Backplane 
(optical) and to Frame 
Ground 

250 VAC continuous;  
1500 VAC for 1 minute 

Group to Group 250 VAC continuous; 
 1500 VAC for 1 minute 

Output Current 0.5 Amps maximum per point 
 2 Amps maximum per common 

Output Characteristics  
 Inrush Current 4.78 Amps for 10 ms 
 Output Voltage Drop 1 volt maximum 
 Off–state Leakage 1mA maximum 
 On Response Time 2ms maximum 
 Off Response Time 2ms maximum 
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Power Consumption  110mA (all outputs on) from 5 volt 
bus on backplane 

Refer to Appendix A for product standards and general specifications. 
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Field Wiring: MDL740 
Terminal Connection 

1 DC + 
2 Output 1 
3 Output 2 
4 Output 3 
5 Output 4 
6 Output 5 
7 Output 6 
8 Output 7 
9 Output 8 
10 Outputs 1 – 8 common (return) 
11 DC + 
12 Output 9 
13 Output 10 
14 Output 11 
15 Output 12 
16 Output 13 
17 Output 14 
18 Output 15 
19 Output 16 
20 Outputs 9 - 16 common (return) 
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Output Module, 12/24VDC Neg. Logic 0.5 Amp, 16 Pt: IC694MDL741 

The 12/24 volt DC Negative Logic 0.5 Amp Output module, 
IC694MDL741, provides 16 output points in two groups.  Each 
group has a common power output terminal.  This output module 
has negative logic characteristics; it sinks current from the loads to 
the user common or negative power bus.  Output devices are 
connected between the positive power bus and the output terminals.  
The module’s output characteristics are compatible with a wide 
range of load devices, such as: motor starters, solenoids, and 
indicators.  Power to operate the field devices must be supplied by 
the user.  

Individual numbered LEDs show the ON/OFF status of each output 
point.  There are no fuses on this module.  

The blue bands on the label show that MDL741 is a low-voltage 
module. 

This module can be installed in any I/O slot in an RX3i system. 

Specifications: MDL741 
Rated Voltage 12/24 volts DC 
Output Voltage Range 12 to 24 volts DC (+20%, -15%) 
Outputs per Module 16 (two groups of eight outputs 

each) 
Isolation   

Field to Backplane (optical) 
and to Frame Ground 

250 VAC continuous;  
1500 VAC for 1 minute 

Group to Group 250 VAC continuous; 
 1500 VAC for 1 minute 

Output Current  0.5 Amps maximum per point 
2 Amps maximum per common 

Output Characteristics  
 Output Voltage Drop 0.5 volts maximum 
 Off–state Leakage 1mA maximum 
 On Response Time 2ms maximum 
 Off Response Time 2ms maximum 
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Power Consumption  110mA (all outputs on) from 5 
volt bus on backplane 

Refer to Appendix A for product standards and general specifications. 
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Field Wiring: MDL741 
Terminal Connection 

1 Outputs 1 – 8 common (return) 
2 Output 1 
3 Output 2 
4 Output 3 
5 Output 4 
6 Output 5 
7 Output 6 
8 Output 7 
9 Output 8 
10 DC + 
11 Outputs 9 - 16 common (return) 
12 Output 9 
13 Output 10 
14 Output 11 
15 Output 12 
16 Output 13 
17 Output 14 
18 Output 15 
19 Output 16 
20 DC + 
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Output Module, 12/24VDC Positive Logic ESCP, 1A, 16 Pt: 
IC694MDL742 
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The 12/24  volt DC Positive Logic 1 Amp Electronic Short Circuit 
Protection (ESCP) Output module, IC694MDL742, provides 16 
output points in two groups of eight. Each group has a common 
power output terminal.  This output module has positive logic 
characteristics: it sources current to the loads from the user common 
or positive power bus.  Output devices are connected between the 
negative power bus and the output terminals.  The nodule’s output 
characteristics are compatible with a wide range of load devices, 
such as: motor starters, solenoids, and indicators.  Power to operate 
the field devices must be supplied by the user.  
Individual numbered LEDs show the ON/OFF status of each output 
point.  There are no fuses on this module. The module’s red LED (F) 
indicates electronic short circuit protection trips.  The blue bands on 
the label show that MDL742 is a low-voltage module. 

This module can be installed in any I/O slot in an RX3i system. 

 

Electronic Short Circuit Protection 
Module MDL742 has two Electronic Short Circuit Protection circuits. The first circuit protects 
points 1 to 8 and the second protect points 9 to 16. The module electronically monitors the 
common signal for each group.  If a short circuit occurs, the module turns off the output points in 
that group, and turns on the red LED (F).  The point LEDs do not turn off.  Electronic Short 
Circuit Protection does not prevent individual outputs from exceeding their ratings, but it protects 
the module in case of a short-circuited load.  Electronic Short Circuit Protection is reset by 
cycling the 12/24 VDC user power to the module.   
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Specifications: MDL742 
 

Rated Voltage 12/24 volts DC 
Output Voltage Range 12 to 24 volts DC (+20%, -15%) 
Outputs per Module 16 (two groups of eight outputs each) 
Isolation  

Field to Backplane (optical) 
and to Frame Ground 

250 VAC continuous;  
1500 VAC for 1 minute 

Group to Group 250 VAC continuous; 1500 VAC for 1 minute 
Output Current   1 Amp maximum per point 

4 Amps maximum per group at @ 50°C 
3 Amps maximum per group @ 60°C 
Maximum total load current depends on the ambient 
temperature as shown below 

Output Characteristics  
 Inrush Current 5.2 Amps for 10 ms 
 Output Voltage Drop 1.2 volts maximum 
 Off–state Leakage 1mA maximum 
 On Response Time 2ms maximum 
 Off Response Time 2ms maximum 

Power Consumption  130mA (all outputs on) from 5 volt bus on backplane
Refer to Appendix A for product standards and general specifications. 

Load Current vs. Temperature 
 

8 

6 

4 

2 

10°C 20°C 30°C 40°C 50°C 60°C

Total Module Load 
Current (Amps) 

Ambient Temperature(°C)

3 Amps per Group

4 Amps per Group 

 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 233 of 3383



 
                                                                                  

GFK-2314B           Chapter 7  Discrete Output Modules                                                                                          7-23 

7    

Field Wiring: MDL742 
Terminal Connection 

1 DC + 
2 Output 1 
3 Output 2 
4 Output 3 
5 Output 4 
6 Output 5 
7 Output 6 
8 Output 7 
9 Output 8 
10 Outputs 1 – 8 common (return) 
11 DC + 
12 Output 9 
13 Output 10 
14 Output 11 
15 Output 12 
16 Output 13 
17 Output 14 
18 Output 15 
19 Output 16 
20 Outputs 9 - 16 common (return) 
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Output Module, 5/24 VDC (TTL) Negative Logic, 32 Pt:  IC694MDL752 

 

IC694MDL752 

OUTPUT 
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The 5/24 volt DC (TTL) Negative Logic Output module, 
IC694MDL752, provides 32 discrete outputs arranged in four isolated 
groups of eight. Each group has its own common.  The outputs are 
negative logic or sinking-type outputs (the ON state for a point results in 
an active low output).  

The module has two modes of operation.  In TTL mode, the outputs can 
switch loads across +5 VDC (±5%) and are capable of sinking a 
maximum current of 25mA per point.  In 12/24V mode, the outputs can 
switch loads over the range of +12 to -24 VDC (+20%, -15%) and are 
capable of sinking a maximum current of 0.5A per point.  

There are two pins on the I/O connectors for each group common.  Each 
pin has a current-handling capacity of 3 Amps.  It is recommended that 
connections be made to both pins when connecting the common; 
however, it is required for high-current applications (between 3 and 4 
Amps). 

Each group can be used to drive different loads.  For example, the 
module can drive TTL loads, 12 VDC loads, and 24 VDC loads on 
different groups.  It is important to consider the effects of electrical noise 
when mixing TTL and inductive-type loads. 

Each point has an internal pull–up resistor.  The resistor passively pulls 
up the output to the user positive side power input (typically +5V for TTL 
mode) when the output point FET is OFF, providing a high logic level for 
TTL applications.  All 32 outputs are forced OFF when the CPU is 
stopped.  Power to provide current to the loads must be provided by the 
user.  The module also draws a minimum amount of power from the 
user supply to provide gate drive to the output devices 

Backplane isolation between the field side and logic side is provided by opto–couplers on the 
module.  No special fault or alarm diagnostics are reported.  Individual numbered LEDs show 
the ON/OFF status of each output. 

This module can be installed in any I/O slot in an RX3i system. 
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Specifications: MDL752 
 

Rated Voltage 5, and 12 through 24 volts DC, negative logic 
(active low) 

Output Voltage Range  4.75 to 5.25 volts DC (TTL mode) 
10.2 to 28.8 volts DC (12/24V mode) 

Outputs per Module 
  

32 (four groups of eight outputs each) 
 

Isolation  
Field to Backplane (optical) 
and to Frame Ground 

250 VAC continuous;  
1500 VAC for 1 minute 

Group to Group 50 VAC continuous; 500 VAC for 1 minute 
Output Current  25mA per point (maximum in TTL mode) 

0.5 Amps per point (maximum in 12/24V mode); with 4 
Amps maximum per group and 3 Amps maximum per 
group common pin 

Output Characteristics  
Inrush Current 4.6 Amps for 10ms 

 On–state (active low) 0.4 volts DC (maximum in TTL mode) 
 Voltage Drop 0.24 volts DC (maximum in 12/24V mode) 
 Off–state Leakage Current 0.1mA maximum 
 On Response Time 0.5ms maximum 
 Off Response Time 0.5ms maximum 
Power Consumption  260mA (maximum) from 5 volt bus on backplane;  

(13mA + 3 mA/point ON + 4.7 mA/LED) 
 12 mA (maximum) per group from user supply 

 @ 5VDC and all eight outputs in group ON 
 25 mA (maximum) per group from user supply 

 @ 12 VDC and all eight outputs in group ON 
 44 mA (maximum) per group from user supply 

 @ 24 VDC and all eight outputs in group ON 
 

Refer to Appendix A for product standards and general specifications. 
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Field Wiring: MDL752  
Connections to the output circuits are made from the load devices to two male 24–pin 
connectors (Fujitsu FCN–365P024–AU) on the front of the module.   

The module’s connectors can be connected directly to field devices using a cable having a 
mating female connector on one end and stripped and tinned wires on the other end.  You can 
purchase a pair of pre–wired cables, catalog numbers  IC694CBL327 and IC694CBL328 or 
build cables.  Refer appendix B of this manual for more information. 

Connections can also be made a pair of cables with connectors on each end.  These cables 
connect the module with DIN-rail mounted terminal blocks as described in appendix B.   
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Typical Connections: MDL752 
 

User
TTL Input

5V

24V 

5V

RX3i 
TTL INPUT

xCOM

Contactor
Coil

(User Load)
PTx

xVIN

10K 

xCOM

PTx

xVIN

10K 

xCOM

PTx

xVIN

10K 

INx

COMx
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Output Module, 12/24VDC, 0.5A Positive Logic, 32 Pt: IC694MDL753 

 

IC694MDL753 

OUTPUT 
12/24 VDC 

POS LOGIC 

17 18 19 20 21 22 23 24  
        F 

25 26 27 28 27 30 31 32  

1 2 3 4 5 6 7 8  
        F 

9 10 11 12 13 14 15 16  

17-32 1-16 

 

The 12/24 volt DC, 0.5A Positive Logic Output module, 
IC694MDL753, provides 32 discrete outputs in four isolated groups of 
eight. Each group has its own common.  The outputs are positive 
logic or sourcing type outputs; they switch the loads on the positive 
side of the power supply, and supply current to the load. The outputs 
can switch user loads over the range of +12 to +24 VDC (+20%, -
15%) and can source a maximum current of 0.5 Amps per point.  
There are two pins on the I/O connectors for each group common.  
Each pin has a current handling capacity of 3 Amps.  It is 
recommended that connections be made to both pins when 
connecting the common; however, it is required for high-current 
applications (between 3 and 4 Amps). 

Each group can be used to drive different loads.  For example, three 
groups might drive 24 VDC loads, while the fourth was reserved for 
driving 12 VDC loads.  Power to provide current to the loads must be 
provided by the user.  The module also draws a minimum amount of 
power from the user supply to provide gate drive to the output 
devices. Backplane isolation between the field side and logic side is 
provided by opto–couplers on the module. 

All 32 outputs are forced OFF when the CPU is stopped.  There are 
no special fault or alarm diagnostics reported.  Individual numbered 
LEDs show the ON/OFF status of each output. 

This module can be installed in any I/O slot in an RX3i system. 
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Specifications: MDL753 
 

Rated Voltage 
Output Voltage Range 

12 through 24 volts DC, positive logic 
10.2 to 28.8 volts DC 

Outputs per Module 
  

32 (four groups of eight outputs each)  

Isolation  
Field to Backplane (optical) 
and to Frame Ground 

250 VAC continuous;  
1500 VAC for 1 minute 

Group to Group 50 VAC continuous; 500 VAC for 1 minute 
Output Current  0.5 Amps per point with 4 Amps maximum per group 

 and 3 Amps maximum per group common pin 
Output Characteristics  

Inrush Current 5.4 Amps for 10 ms 
 On–state Voltage Drop 0.3 volt DC 
 Off–state Leakage Current 0.1mA maximum 
 On Response Time 0.5ms maximum 
 Off Response Time 0.5ms maximum 
Power Consumption  260 mA (maximum) from 5 volt bus on backplane; 

(13mA + 3mA/point ON + 4.7mA/LED) 
 16.5mA (maximum) per group from user supply 

 @ 24VDC and all eight outputs in group ON 
 9.6mA (maximum) per group from user supply 

 @ 12VDC and all eight outputs in group ON 
 

Refer to Appendix A for product standards and general specifications. 
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Field Wiring: MDL753  
Connections to the output circuits are made from the load devices to two male 24–pin 
connectors (Fujitsu FCN–365P024–AU) on the front of the module.  The module’s connectors 
can be wired directly to field devices using a cable having a mating female connector on one 
end and stripped and tinned wires on the other end.  You can purchase a pair of pre–wired 
cables, catalog numbers IC694CBL327 and IC694CBL328 or build cables.  Refer to appendix B 
of this manual for more information. 

Connections can also be made a pair of cables with connectors on each end.  These cables 
connect the module with DIN-rail mounted terminal blocks as described in appendix B. 

LOAD 

LOAD 

LOAD 

LOAD 

12 
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9 
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1 

Q25

Q27

Q29

Q31
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Q22

Q20

Q18

--       +  

Q26 

Q28 

Q30 

Q32 
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Q17 

COM4 
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If the total current is greater than 3 Amps for a group, use both VIN pins for the group by adding 
a second wire (shown by dashed lines above). 
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Output Module, 12/24VDC,ESCP 0.75A Pos. Logic, 32 Pt: 
IC694MDL754 

 
1 2 3 4 5 6 7 8 
9 10 11 12 13 14 15 16 
17 18 19 20 21 22 23 24 
25 26 27 28 29 30 31 32 

 

Q1 
Q2 
Q3 
Q4 
Q5 
Q6 
Q7 
Q8 
Q9 
Q10 
Q11 
Q12 
Q13 
Q14 
Q15 
Q16 
Q17 
Q18 
Q19 
Q20 
Q21 
Q22 
Q23 
Q24 
Q25 
Q26 
Q27 
Q28 
Q29 
Q30 
Q31 
Q32 

IC694MDL754 

 

The 12/24 volt DC, ESCP 0.75A Positive Logic Output module, 
IC694MDL754, provides 32 discrete outputs in two isolated groups of 
16. Each group has its own common.  The outputs are positive logic or 
sourcing type outputs; they switch the loads on the positive side of the 
power supply, and supply current to the load. The outputs can switch 
user loads over the range of +12 to +24 VDC (+20%, -15%) and can 
source a maximum current of 0.75 Amps per point.   

Each point has electronic overcurrent/short circuit protection and 
generates an individual fault if either condition exists.  In addition to 
output driver faults being sent back to the RX3i controller, the module 
provides a loss of field side power fault, ESCP point failure within a 
group, field terminal block ON/OFF status and a DIP switch 
configuration mismatch fault.      

Each group can be used to drive different loads.  For example, one 
groups might drive 24 VDC loads, and the other could drive 12 VDC 
loads.  Power for the loads must be provided by the user.   

A DIP switch on back of the module is used to select the outputs 
default mode: Force Off or Hold Last State. The module must be 
removed from the backplane to set this switch. 

This module can be used with either a Box-style (IC694TBB032) or 
Spring-style (IC694TBS032) front Terminal Block. The Terminal Block 
is ordered separately.  

The blue bands on the label show that MDL754 is a low-voltage 
module. 

This module can be installed in any I/O slot in an RX3i system.  It must 
be used with an RX3i CPU (release 2.90 or greater). It cannot be used 
with a Series 90-30 PLC CPU.  
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Specifications: MDL754 
 

Rated Voltage 
Output Voltage Range 

12/24 volts DC, nominal 
10.2 to 30 volts DC 

Outputs per Module 32 (two isolated groups of 16 outputs each)  
Isolation  

Field to Backplane (optical) 
and to Frame Ground 

250 VAC continuous;  
1500 VAC for 1 minute 

Group to Group 250 VAC continuous; 1500 VAC for 1 minute 
Module ID 0x059h 
Output Current  0.75 Amps per point  
Power Consumption  300 mA (maximum) from 5 volt bus on backplane;  
Thermal Derating No derating at 24VDC. At 30VDC, outputs are derated 

above 42 degrees C as shown below. 
External Power Supply +12 VDC to +30 VDC, 12/24 VDC nominal 
Output Characteristics  
 Output Voltage Drop 0.3 volt DC maximum 
  Steady-state overcurrent trip 5A typical per point 
  Output Leakage Current 0.1mA maximum 
 On Response Time 0.5ms maximum 
 Off Response Time 0.5ms maximum 
Protection Short-circuit protection, overcurrent protection, 

overtemperature protection, all with auto recovery . 
Refer to Appendix A for product standards and general specifications. 

Output Points vs. Temperature 
 

32 

24 

16 

8 

10°C 20°C 30°C 40°C 50°C 60°C

Number of Outputs ON 

Ambient Temperature  (°C)

32 Outputs On 

12 Outputs On 

24 VDC

30 VDC

42°C
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LEDs 
 

1 2 3 4 5 6 7 8 
9 10 11 12 13 14 15 16 
17 18 19 20 21 22 23 24 
25 26 27 28 29 30 31 32 

 

Outputs 1 – 16 Power Present 

Outputs 17 – 32 Power Present

Terminal Block Present 

32 green/yellow LEDs on the module indicate 
the ON/OFF status of points 1 through 32.  
These LEDs are green when the 
corresponding outputs are on, and yellow if 
the outputs are faulted. They are off when the 
corresponding outputs are off.  

Two green/yellow LEDs indicate the presence of field power to each of the isolated output groups. 
They are green if field power is  within limits. They are yellow if a point fault exists within their 
group.  And they are off when field power is absent or outside operating limits.  

The module’s red/green Terminal Block LED is green when the module’s removable terminal block 
is locked in place.   It is red when the terminal block is not locked. The Terminal Block LED blinks 
if there is a non-recoverable module fault. The module also sends an Addition of Terminal Block or 
Loss of Terminal Block message to the RX3i CPU to report the Terminal Block status. 

 

Electronic Short-circuit Protection 
 Each output point provides  “self-recovering” protection against overcurrent, short circuit and 
overtemperature.  The fault is present until the condition that caused the fault is removed or the 
faulted point is turned off.  After the fault condition is removed the output driver automatically 
sets the output to the state it was in before the fault occurred.   

Each output point provides transient voltage protection to clamp high voltages at or below 
40VDC.  Reverse voltage protection is provided for field power inputs. 
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Output Defaults 
The DIP switch on back of the module selects the default operation for the module’s outputs. 
The module must be removed from the backplane to set this switch. Note that there are two DIP 
switches on the module. Only the upper switch is used for this module.  

Outputs Default DIP Switch 
Closed (left) = Hold Last State 

Open (right) = Force Off  
 
 

Not Used for IC694MDL754 

With the Outputs Default switch in the right 
(open) position, the outputs mode is set to 
Force Off. In this mode, the outputs will go 
to zero whenever communication with the 
CPU is lost.  When the switch is in the left 
position, the Outputs Default mode is set 
to Hold Last State. In this mode the 
outputs will retain their last programmed 
value whenever communication with the 
CPU is lost, and field power is present.   

The Outputs Default selection made with the DIP switch must match the selection made for this 
feature in the module’s software configuration. If the two do not match, a fault occurs.  

The table below summarizes the operation of Outputs Default mode with and without backplane 
power and field (external) power. 

Backplane 
Power 

Field 
Power 

Outputs 
Default 

Operation 

On On Force Off or 
Hold Last 
State 

Normal Operation.  If module fault detected, outputs are 
set to zero. 

On Off Force Off or 
Hold Last 
State 

Module detects loss of field power, communicates fault to 
CPU while setting outputs to Off state.  After field power is 
restored, the outputs are held in Off state until the module 
receives new output data from the CPU. Point LEDs 
indicate desired output without field power. 

Force Off Module detects loss of communications and turns off the 
outputs within 400ms.  LEDs are off.  

Off On 

Hold Last 
State 

Module detects loss of communications and holds outputs 
on their last states until the CPU sends new output data.  
LEDs are off 
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Field Wiring: MDL754  
 

Connections Terminals Terminals Connections 
Output 1 1 19 Output 17 
Output 2 2 20 Output 18 
Output 3 3 21 Output 19 
Output 4 4 22 Output 20 
Output 5 5 23 Output 21 
Output 6 6 24 Output 22 
Output 7 7 25 Output 23 
Output 8 8 26 Output 24 
Output 9 9 27 Output 25 
Output 10 10 28 Output 26 
Output 11 11 29 Output 27 
Output 12 12 30 Output 28 
Output 13 13 31 Output 29 
Output 14 14 32 Output 30 
Output 15 15 33 Output 31 
Output 16 16 34 Output 32 

DC+ for 1 - 16 17 35 DC+ for 17 - 32 
DC- for 1 - 16 18 36 DC- for 17 - 32 

 Field Wiring                   Terminals       Field Wiring 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 
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4 
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14

15
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17
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Q17

Q18

Q19

Q20

Q21

Q22

Q23

Q24

Q25

Q26

Q27

Q28

Q29

Q30

Q31

Q32

Q1 

Q2 

Q3 

Q4 

Q5 

Q6 

Q7 

Q8 

Q9 

Q10
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Module Data: IC694MDL754 

Module MDL754 uses 48 input bits and 32 output bits to exchange point status and filter 
information with the RX3i CPU. 

Input Data: MDL754 
The module uses the first 16 input bits to report its status information to the RX3i CPU. It has 
the following content: 

 

 8       7        6        5       4        3        2       1          16      15      14      13     12      11     10      9      

Communications Word Size: 1001 = 48 inputs and 32 outputs

Fault Index

Catalog Number:

Board Ready: 1 = board ready, 0 = internal fault

Terminal Block Present: 1 = TB not present, 0 = TB present

Field Power Group 1: 1 = below limit, 0 = at limit or above

ESCP Fault Group 1: ESCP fault, 0 = no ESCP fault

Field Power Group 2: 1 = below limit, 0 = at limit or above

ESCP Fault Group 2: 1 = ESCP fault, 0 = no ESCP fault

Hold Last State DIP Switch: 1 = Hold Last State Enabled, 0 = Default to 0

 

The CPU uses the information contained in these input bits to uniquely identify the module, and 
to monitor its status. 

The module reports the ESCP fault status of the outputs in input bits 17 - 48.  

 

Output ESCP Status Bits 

Output Group 1 Output Group 2 

17-32 33 - 48 

Output Data: MDL754 
The module receives 32 bits of output data from the RX3i CPU.  
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Output Module, Isolated Relay, N.O., 4 Amp, 8 Point: IC694MDL930 

***********v 
1 2 3 4 5 6 7 8  
        F 

9 10 11 12 13 14 15 16  

Q1 
 
 
 

Q2 
 
 
 

Q3 
 
 
 

Q4 
 
 
 

Q5 
 
 
 

Q6 
 
 
 

Q7 
 
 
 

Q8 
 

IC694MDL930 

 

The 4 Amp Isolated Relay Output module, IC694MDL930, 
provides eight normally–open relay circuits for controlling output 
loads.  The output switching capacity of each circuit is 4 Amps.  
Each output point is isolated from the other points, and each point 
has a separate common power output terminal.  The relay outputs 
can control a wide range of output devices, such as: motor starters, 
solenoids, and indicators.  The user must supply the AC or DC 
power to operate the field devices connected to this module.   

Individual numbered LEDs show the ON/OFF status of each output 
point.  There are no fuses on this module. The red bands on the 
label show that MDL930 is a high-voltage module. 

This module can be installed in any I/O slot in an RX3i system. 
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Specifications: MDL930 
 

Rated Voltage 24 volts DC, 120/240 volts AC (nominal - see the following 
table for exceptions) 

Operating Voltage 5 to 30 volts DC 
 5 to 250 volts AC, 50/60 Hz 
Outputs per Module 8 isolated outputs 
Isolation  

Field to Backplane 
and to Frame Ground 

250 VAC continuous;  
1500 VAC for 1 minute 

Point to Point 250 VAC continuous; 1500 VAC for 1 minute 
Maximum Load  4 Amps resistive maximum per output 

 2 Amps pilot duty per output 
 20 Amps maximum per module for UL installations 

Maximum Load depends on the ambient temperature as 
shown below 

Minimum Load 10mA 
Maximum Inrush 5 Amps 
On Response Time 15ms maximum* 
Off Response Time 15ms maximum* 
Power Consumption 6mA (all outputs on) from 5 volt bus on backplane 

 70mA (all outputs on) from relay 24V bus on backplane 

Refer to Appendix A for product standards and general specifications. 

* When this module is used with DC power supply IC695PSD040 or PSD140, special 
precautions should be taken because dropouts in the source voltage will be seen by 
this module and may cause relay dropouts. 

Load Current vs. Temperature 
 

10°C 20°C 30°C 50°C 60°C

Total Module Load 
Current (Amps) 

Ambient Temperature  (°C)

32 

40°C

8 Amps

55°C

24 

8 

16 
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Load Current Limitations 
 

Operating Maximum Current for Load Type Typical Contact Life 
Voltage  Resistive  Lamp or Solenoid * (Number of Operations) 

24 to 120 VAC  4 Amps 2 Amps 150,000 
24 to 120 VAC  1 Amp 0.5 Amp 500,000 
24 to 120 VAC  0.1 Amp 0.05 Amp 1,000,000 

240 VAC  4 Amps 2 Amps 50,000 
240 VAC  0.1 Amp 0.05 Amp 500,000 
240 VAC  1 Amp 0.5 Amp 200,000 
24 VDC  – 3 Amps 50,000 
24 VDC  4 Amps 2 Amps 100,000 
24 VDC  1 Amp 0.5 Amp 500,000 

 24 VDC  0.1 Amp 0.05 Amp 1,000,000 
125 VDC 0.2 Amp 0.1 Amp 300,000 

 
*  Assumes a 7ms time constant 

Relay contact life, when switching inductive loads, will approach resistive load contact life if 
suppression circuits are used.  Examples of typical suppression circuits for AC and DC loads 
are shown below.  The 1A, 200V diode shown in the DC load typical suppression example is an 
industry standard 1N4935.  The resistor and capacitor shown for AC load suppression are 
standard components, available from most electronics distributors. 

Load Suppression Examples for Output Module IC694MDL930 

 DC Loads 

DC Supply 

1A, 200V 

Load Coil 
3 

MDL930 

2 

 

 

~ 

AC Source 

.022 
AC Loads 

100 Ohms 

600V 1/2W 

Load Coil 

2

3

MDL930
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Field Wiring: MDL930 
Terminal Connection 

1 No connection 
2 Output 1-1 
3 Output 1-2 
4 Output 2-1 
5 Output 2-2 
6 Output 3-1 
7 Output 3-2 
8 Output 4-1 
9 Output 4-2 
10 No connection 
11 No connection 
12 Output 5-1 
13 Output 5-2 
14 Output 6-1 
15 Output 6-2 
16 Output 7-1 
17 Output 7-2 
18 Output 8-1 
19 Output 8-2 
20 No connection 

 

Relay N. O.

Module Circuits Terminals        Field Wiring 

Q1
 
 

Q2 
 
 

Q3 
 
 

Q4 
 
 
 
 
 

Q5 
 
 

Q6 
 
 

Q7 
 
 

Q8 

NC

NC

NC

NC
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10 
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20 
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19 

LED 
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Output Module, Isolated Relay, N.C. and Form C, 8A , 8 Pt: 
IC694MDL931 
 

1 2 3 4 5 6 7 8  
        F 

9 10 11 12 13 14 15 16  

Q1 
 
 
 

Q2 
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Q4 
 
 
 

Q5 
 
 
 

Q6 
 
 
 

Q7 
 
 
 

Q8 
 

IC694MDL931 

 

The 8 Amp Isolated Relay Output  module, IC694MDL931, 
provides 4 normally-closed and 4 Form C relay circuits for 
controlling output loads provided by the user.  The output switching 
capacity of each circuit is 8 Amps.  Each output relay is isolated 
from the other relays, and each relay has a separate common 
power output terminal.  The relay outputs can control a wide range 
of load devices, such as: motor starters, solenoids, and indicators.  
The user must supply the AC or DC power to operate the field 
devices.   

Individual numbered LEDs show the ON/OFF status of each output 
point.  There are no fuses on this module. The red bands on the 
label show that MDL931 is a high-voltage module. 

This module can be installed in any I/O slot in an RX3i system. 
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Specifications: MDL931 
 

Rated Voltage 24 volts DC, 120/240 volts AC, 50/60 Hz (nominal - see 
the following table for exceptions) 

Output Voltage Range 5 to 30 volts DC  
 5 to 250 volts AC, 50/60 Hz 
Outputs per Module 8 isolated outputs 
Isolation  

Field to Backplane 
and to Frame Ground 

250 VAC continuous;  
1500 VAC for 1 minute 

Point to Point 250 VAC continuous; 1500 VAC for 1 minute 
Maximum Load  8 Amps resistive maximum per output 
 20 Amps maximum per module for UL installations 

Maximum load depends on ambient temperature as 
shown. 

Minimum Load 10mA 
Inrush Current 8 Amps maximum for one cycle 
On Response Time 15ms maximum* 
Off Response Time 15ms maximum* 
Output Leakage 
Current 

1mA maximum at 250 volts AC, (25°C (77°F)) 

Power Consumption 6mA (all outputs on) from 5 volt bus on backplane 
110mA (all outputs on) from relay 24V bus on backplane

Refer to Appendix A for product standards and general specifications. 

* When this module is used with DC power supply IC695PSD040 or PSD140, special 
precautions should be taken because dropouts in the source voltage will be seen by 
this module and may cause relay dropouts. 

Load Current vs. Temperature 
 

10°C 20°C 30°C 50°C 60°C

Ambient Temperature  (°C)
40°C

4A per Point

32 

24 

16 

8 

35°C

6A per Point

8A per Point

45°C

Total Module Load 
Current (Amps)
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Field Wiring: MDL931 
Terminal Connection 

1 Output 1 
2 Output 1 return  
3 Output 2 
4 Output 2 return  
5 Output 3 
6 Output 3 return  
7 Output 4 
8 Output 4 return  
9 Output 5 (if normally-closed relay) 
10 Output 5 return 
11 Output 5 (if normally-open relay) 
12 Output 6 (if normally-closed relay) 
13 Output 6 return 
14 Output 6 (if normally-open relay) 
15 Output 7 (if normally-closed relay) 
16 Output 7 return 
17 Output 7 (if normally-open relay) 
18 Output 8 (if normally-closed relay) 
19 Output 8 return 
20 Output 8 (if normally-open relay) 

 

Relay N. O.

Module Circuits Terminals        Field Wiring 

LED 

Q8  NO

Q8  NC

Q3  NC

Q2  NC

Q1 NC

Q4  NC

Q5  NO

Q5  NC

Q6  NO

Q6  NC

Q7  NO

Q7  NC

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

1 

3 

5 

7 

9 

11 

13 

15 

17 

19 

Relay N. O. 

LED 

Relay N. C.
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Load Current Limitations for MDL931 
 

 
Operating 

 
Maximum Current for Load Type 

 
Typical Contact Life 

Voltage Resistive Lamp or Solenoid  * (Number of operations) 
 8 Amps 3 Amps 200,000 
5 to 120 VAC 6 Amps 2.5 Amps 300,000 
 4 Amps 1.5 Amps 400,000 
 1 Amp 0.5 Amp 1,100,000 
 8 Amps 3 Amps 100,000 
240 VAC 6 Amps 2.5 Amps 150,000 
 4 Amps 1.5 Amps 200,000 
 1 Amp 0.5 Amp 800,000 
 8 Amps 3 Amps 100,000 
24 VDC 6 Amps 2.5 Amps 150,000 
 4 Amps 1.5 Amps 200,000 
 1 Amp 0.5 Amp 800,000 
48 VDC 1.5 Amps    – 100,000 
100 VDC 0.5 Amp    – 100,000 
125 VDC 0.38 Amp 0.12 Amp 100,000 
150 VDC 0.30 Amp 0.10 Amp 100,000 

* For inductive loads 
Relay contact life, when switching inductive loads, will approach resistive load contact life if 
suppression circuits are used.  The examples below show typical suppression circuits for AC 
and DC loads.  The 1A, 200V diode shown in the DC load typical suppression circuit is an 
industry standard 1N4935.  The resistor and capacitor shown for AC load suppression are 
standard components. 

Load Suppression Examples for Output Module IC694MDL931 

 DC Loads 

DC Supply 

1A, 200V 

Load Coil 
3 

MDL931 

2 

 

 

~ 

AC Source 

.022 
AC Loads 

100 Ohms 

600V 1/2W 

Load Coil 

2

3

MDL931
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Output Module, Relay Output, N.O., 2 Amp, 16 Point: IC694MDL940 

 
1 2 3 4 5 6 7 8  
        F 

9 10 11 12 13 14 15 16  

Q1 
 
Q2 
 
Q3 
 
Q4 
 
Q5 
 
Q6 
 
Q7 
 
Q8 
 
Q9 
 
Q10 
 
Q11 
 
Q12 
 
Q13 
 
Q14 
 
Q15 
 
Q16 

IC694MDL940 

 

The 2 Amp Relay Output module, IC694MDL940, provides 16 
normally–open relay circuits for controlling output loads.  The output 
switching capacity of each output is 2 Amps.  The output points are 
in four groups of four points each.  Each group has a common power 
output terminal.  The relay outputs can control a wide range of load 
devices, such as: motor starters, solenoids, and indicators.  Power 
for the internal relay circuits is provided by the +24 volt DC bus on 
the backplane.  The user must supply the AC or DC power to 
operate field devices.   

Individual numbered LEDs show the ON/OFF status of each output 
point.  There are no fuses on this module. The red bands on the 
label show that MDL940 is a high-voltage module. 

This module can be installed in any I/O slot in an RX3i system. 
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Specifications: MDL940 

Rated Voltage 24 volts DC, 120/240 volts AC (nominal - see the 
following table for exceptions) 

Operating Voltage 5 to 30 volts DC  
5 to 250 volts AC, 50/60 Hz 

Outputs per Module 16 (four groups of four outputs each) 
Isolation  

Field to Backplane 
and to Frame Ground 

250 VAC continuous;  
1500 VAC for 1 minute 

Point to Point 250 VAC continuous; 1500 VAC for 1 minute 
Maximum Load 2 Amps pilot duty maximum per output 

4 Amps maximum per common 
Minimum Load 10mA 
Maximum Inrush 5 Amps 
On Response Time 15ms maximum* 
Off Response Time 15ms maximum* 
Power Consumption 7mA (all outputs on) from 5 volt bus on backplane 

135mA (all outputs on) from relay 24V bus on 
backplane 

Refer to Appendix A for product standards and general specifications. 

* When this module is used with DC power supply IC695PSD040 or PSD140, special 
precautions should be taken because dropouts in the source voltage will be seen by 
this module and may cause relay dropouts. 
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Load Current Limitations: MDL940 
 

 
Operating 

Maximum Current 
 for Load Type 

 
Typical Contact Life 

Voltage  Resistive Lamp or Solenoid *  (Number of Operations) 

24 to 120 VAC 2 Amps 1 Amp 300,000 
24 to 120 VAC 1 Amp 0.5 Amp 500,000 
24 to 120 VAC 0.1 Amp 0.05 Amp 1,000,000 

240 VAC 2 Amps 1 Amp 150,000 
240 VAC 1 Amp 0.5 Amp 200,000 
240 VAC 0.1 Amp 0.05 Amp 500,000 
 24 VDC – 2 Amps 100,000 
 24 VDC 2 Amps 1 Amp 300,000 
24 VDC 1 Amp 0.5 Amp 500,000 
 24 VDC 0.1 Amp 0.05 Amp 1,000,000 

 125 VDC 0.2 Amp 0.1 Amp 300,000 
 

∗ Assumes a 7 ms time constant 
Relay contact life, when switching inductive loads, will approach resistive load contact life if 
suppression circuits are used.  The following figures are examples of typical suppression circuits 
for AC and DC loads.  The 1A, 200V diode shown in the DC load suppression circuit is an 
industry standard 1N4935.  The resistor and capacitor shown for AC load suppression are 
standard components. 

Load Suppression Examples for Output Module IC694MDL940 

 DC Loads 

DC Supply 

1A, 200V 

Load Coil 

Comm 

MDL940 

Relay 
Output 

 

 

~ 

AC Source 

.022 
AC Loads 

100 Ohms 

600V 1/2W 

Load Coil 

MDL940

Comm

Relay 
Output
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Field Wiring: MDL940 
Terminal Connection 

1 Outputs 1 – 4 common (return) 
2 Output 1 
3 Output 2 
4 Output 3 
5 Output 4 
6 Outputs 5 -8 common (return) 
7 Output 5 
8 Output 6 
9 Output 7 
10 Output 8 
11 Outputs 9 - 12 common (return) 
12 Output 9 
13 Output 10 
14 Output 11 
15 Output 12 
16 Outputs 13 – 16 common (return) 
17 Output 13 
18 Output 14 
19 Output 15 
20 Output 16 

 

Relay N. O.

Module Circuits Terminals        Field Wiring 

LED 

1 

3 

5 

7 

9 

11 

13 

15 

17 

19 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

Q1
 
 

Q3 
 
 
 
 
 

Q6 
 
 

Q8 
 
 

Q9 
 
 

Q11 
 
 
 
 
 

Q14 
 
 

Q16 

Q2
 
 

Q4 
 
 

Q5 
 
 

Q7 
 
 
 
 
 

Q10 
 
 

Q12 
 
 

Q13 
 
 

Q15 

Other 
Circuits 
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Discrete Mixed Modules 

This chapter describes the following discrete mixed input/output module for RX3i PACSystems:   

 

  
Discrete Mixed Module Catalog Number 

High Speed Counter IC694APU300 

 

 

8 
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High-speed Counter Module: IC694APU300 
 

 

IC694APU300 

I1 
 
I2 
 
I3 
 
I4 
 
I5 
 
I6 
 
I7 
 
I8 
 
I9 
 
I10 
 
I11 
 
I12 
 
Q1 
 
Q2 
 
Q3 
 
Q4 

MODULE 0K

CONFIG

 

The High-speed Counter module, IC694APU300, provides direct 
processing of rapid pulse signals up to 80 kHz. The module senses 
inputs, processes the input count information, and controls the 
outputs without needing to communicate with a CPU.  

The High Speed Counter uses 16 bits of discrete input memory (%I), 
15 words of analog input memory (%AI), and 16 bits of discrete output 
memory (%Q) in the CPU. The High-speed Counter can be 
configured to have: 

 4 identical, independent simple counters 

 2 identical, independent more complex counters 

 1 complex counter 

Two green LEDs indicate the operating status of the module and the 
status of configuration parameters. Additional module features 
include: 

 12 positive logic (source) inputs with input voltage range 
selection of either 5 VDC or 10 to 30 VDC 

 4 positive logic (source) outputs 

 Counts per timebase register for each counter 

 Internal module diagnostics 

 A removable terminal board for field wiring 

Inputs can be used as count signals, direction, disable, edge-sensitive 
strobe, and preload inputs depending on the counter type selected by 
the user. Outputs can be used to drive indicating lights, solenoids, 
relays, and other devices. 

Power for the module is drawn from the backplane’s 5VDC bus. Power sources for input and 
output devices must be supplied by the user or by the +24 VDC Isolated output of the power 
supply. The module also provides a selectable threshold voltage to allow the inputs to respond 
to either 5VDC signal levels or 10 to 30VDC signal levels.  

The blue bands on the label show that APU300 is a low-voltage module. This module can be 
installed in any I/O slot in an RX3i system. 
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Specifications: APU300 
 
Inputs 

Voltage Range 5VDC (TSEL jumpered to INCOM) 
10 to 30 VDC (TSEL open) 

Positive Logic Inputs 12 
Input Thresholds (I1 to I12) 5VDC Range  10 to 30VDC Range 

 Von 3.25V Range  8.0V minimum 
 Ion 3.2mA minimum  3.2mA minimum 
 Voff 1.5V maximum  2.4V maximum 
 Ioff 0.8mA maximum 0.8mA maximum 
 Survivable Peak Voltage ± 500V for 1mSec 

Transient Common Mode Noise Rejection 1000 volts per mSec minimum 
Input Impedance See below 

Outputs 
Voltage Range 10 to 30VDC @ 500mA maximum 
Voltage Range 4.75 to 6VDC @ 20mA maximum 
Off State Leakage Current 10mA maximum per point 
Output Voltage Drop at 500 mA 0.5V maximum 
CMOS Load Drive Capability Yes 
Positive Logic Outputs 4 
Output protection Outputs are short circuit protected by a 3A pico 

fuse common to all 4 outputs 
Power Consumption  250mA from 5V bus on the backplane 

Isolation  
Field to Backplane (optical) and to frame 
ground 

250 VAC continuous,  
1500 VAC for one minute 

Group to Group  250 VAC continuous, 1500 VAC for one minute 
 

Refer to Appendix A for product standards and general specifications. 

Input Impedance 
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Field Wiring: APU300 
Wiring information for APU300 is shown below.  

Shielded cable must be used for connecting to the High Speed Counter module. The shield for 
the cable must have a high frequency ground within 6 inches (15.24 cm) of the module to meet 
the IEC 1000-4-4 levels specified in Appendix A. The cable’s length is limited to 30 meters. 

 Terminals        Field Wiring 

I1 
I2 
I3 
I4 
I5 
I6 
I7 
I8 
I9 
I10 
I11 
I12 

5V OPTION 

+  -  

          Q1 
Q2 
          Q3 
Q4 
 

1 

3 

5 

7 

9 

11 

13 

15 

17 

19 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

+  -  

 

All 12 High Speed Counter inputs are single-ended positive logic (source) type inputs. 
Transducers with CMOS buffer outputs (74HC04 equivalent) can directly drive the High-speed 
Counter inputs using the 5V input range. Transducers using TTL totem pole or open-collector 
outputs must include a 470 ohm pull-up resistor (to 5V) to guarantee compatibility with the High-
speed Counter inputs. Transducers using high voltage open collector (sink) type outputs must 
have a 1K pull-up resistor to + 12V for compatibility with the High-speed Counter 10 to 30 volt 
input range. 

The 5VDC threshold is selected by connecting a jumper between two terminals on the 
detachable terminal board connector. Leaving the threshold selection terminals unconnected 
places the inputs in the default 10 to 30 VDC voltage range.  

Caution 

Do not connect 10 to 30 VDC to the module inputs when the 5 VDC input range (pins 13 to 15 
jumpered) is selected. Doing so will damage the module. 
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Terminal Assignments for Each Counter Type 
The following table shows which terminals to use for the type of counter selected during module 
configuration. 

Use in Counter Type Terminal Signal 
Name Pin Definition  

Type A Type B (1) Type C (2) 
1 I1 Positive Logic Input  A1 A1 A1 
2 I2 Positive Logic Input  A2 B1 B1 
3 I3 Positive Logic Input  A3 A2 A2 
4 I4 Positive Logic Input A4 B2 B2 
5 I5 Positive Logic Input PRELD1 PRELD1 PRELD1.1 * 
6 I6 Positive Logic Input  PRELD2 PRELD2 PRELD1.2 
7 I7 Positive Logic Input  PRELD3 DISAB1 DISAB1 
8 I8 Positive Logic Input  PRELD4 DISAB2 HOME 
9 I9 Positive Logic Input  STRB1 STRB1.1 * STRB1.1 * 
10 I10 Positive Logic Input  STRB2 STRB1.2 STRB1.2 
11 I11 Positive Logic Input  STRB3 STRB2.1 STRB1.3 
12 I12 Positive Logic Input  STRB4 STRB2.2 MARKER 
13 INCOM Common for positive logic inputs INCOM INCOM INCOM 
14 OUTPWR 

(3) DC+ 
 Power for positive logic outputs  OUTPWR OUTPWR OUTPWR 

15 TSEL Threshold select, 5V or 10 to 
30V  

TSEL TSEL TSEL 

16 O1 Positive Logic Output  OUT1 OUT1.1 * OUT1.1 * 
17 O2 Positive Logic Output  OUT2 OUT1.2 OUT1.2 
18 O3 Positive Logic Output  OUT3 OUT2.1 OUT1.3 
19 O4 Positive Logic Output  OUT4 OUT2.2 OUT1.4 
20 OUTCOM 

DC- 
Common for positive logic 
outputs 

OUTCOM OUTCOM OUTCOM 

(1). Type B counter:  

A1, B1 are the A and B inputs for counter 1. 
A2, B2 are the A and B inputs for counter 2. 

(2) Type C Counter: 

A1, B1 are the A and B count inputs for (+) loop 
A2, B2 are the A and B count inputs for (–) loop 

(3) OUTPWR does not source power for user loads. Output power must be supplied from an 
external supply. 

* Inputs and outputs identified by two numbers separated by a decimal point indicate the 
counter number to the left of the decimal point and the element number on the right. For 
example, STRB1.2 indicates Counter 1, Strobe 2 input. 
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Analog Input Modules 

This chapter describes Analog Input modules for PACSystems RX3i controllers.   

 
 

Discrete Output Module Catalog Number 
Analog Input Module, 4 channel Voltage IC694ALG220 
Analog Input Module, 4 channel Current IC694ALG221 
Analog Input Module, 16/8 channel Voltage IC694ALG222 
Analog Input Module, 16 channel Current IC694ALG223 
Analog Input Module, 8 Channel Non-Isolated / 4 
Channel Differential 

IC695ALG608 

Analog Input Module, 16 Channel Non-Isolated / 8 
Channel Differential 

IC695ALG616 

 
 

 

9 
Chapter 
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Analog Input Module, 4 Channel Differential Voltage: IC694ALG220 
 

MODULE 0K

IC694ALG220 

I1 
 
  
 
  
 

I2 
 
  
 
  
 

I3 
 
  
 
  
 

I4 

 

The 4–Channel Analog Voltage Input module, IC694ALG220, 
provides four analog input channels.  This module accepts inputs 
in the range of -10 to +10 volts.  Individual channels can be used 
with 4 to 20 mA inputs by jumpering the input terminals.  

Conversion speed for each of the four channels is one millisecond.  
This provides an update rate of four milliseconds for any channel.   

This module can be installed in any I/O slot of an RX3i PLC 
system.   

Isolated +24 VDC Power 
If the module is located in an RX3i Universal Backplane, an 
external source of Isolated +24 VDC is required to provide power 
for the module.  The external source must be connected via the 
TB1 connector on the left side of the backplane.   

If this module is located in an Expansion Backplane, the 
backplane’s power supply provides the Isolated +24 VDC output 
for the module.   

LEDs 
The Module OK LED is ON when the module’s power supply is 
operating.   
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Specifications: IC694ALG220 
 

Voltage Range -10 to +10 volts  * 
Calibration Factory calibrated 
Update Rate 4 milliseconds (all four channels) 
Resolution 5 mV/20 μA, (1 LSB = 5 mV) 
Absolute Accuracy ** +/-10 mV/40 μA (typical) over operating temperature

+/-30 mV/160 μA (maximum) over operating 
temperature 

Linearity <1 Least Significant Bit 
Isolation, Field to Backplane 
(optical) and to frame ground 

250 VAC continuous; 1500 VAC for 1 minute 

Cross–Channel Rejection > 80dB 
Input Impedance > 9 Megohms (voltage mode) 
 250 Ohms (current mode) 
Input Filter Response 17 Hz 
Internal Power Consumption 27 mA from +5 VDC bus on the backplane 
 98 mA from the isolated +24 VDC backplane bus 

 

Refer to Appendix A for product standards and general specifications. 

 ∗ Both inputs must be within ± 11 volts of COM, including any noise present on the inputs. 

** In the presence of severe RF interference (IEC 801–3, 10V/m), accuracy may be degraded to 
+/-100 mV/400 μA. 
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Data Format: IC694ALG220 
Module data is stored in the PLC CPU in 16–bit 2’s complement format as shown below.   

 
MSB                                                                                                                                     LSB 

+/-     10      9        8       7        6       5        4        3        2        1       0       X       X       X       X 
 

 

Scaling and Resolution 
The module scales input data so that –10 V corresponds to –32000 and +10 V corresponds to 
+32000. Resolution per bit is 5 mV or 20 mA per bit. 

 

Scaled Data 
Units 

(decimal)   

VOLTAGE (V) 
010 10 

32000

32000

0

 

A 4 to 20 mA input corresponds to a 1 to 5 Volt input to the module; therefore, the resolution of 
the 4 to 20 mA input signal is approximately 10 bits binary (1 part  in 1024).  The resolution can 
be increased to approximately 11 bits (1 part in 2048) by using a precision 250 Ohm resistor 
instead of the jumper.  The resistor causes the voltage input module to see a 4 to 20 mA input 
as 2 to 10 volts. 
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Field Wiring: ALG220  
Terminal Connection 

1-3 Current mode input jumper for 
channel 1 

2-4 Current mode input jumper for 
channel 2 

3 Channel 1 + 
4 Channel 2+ 
5 Channel 1- 
6 Channel 2 - 
7 Common 
8 Common 
9 Shield Termination Point for 

Channel 1 
10 Shield Termination Point for 

Channel 2 
11 - 13 Current mode input jumper for 

channel 3 
12 - 14 Current mode input jumper for 

channel 4 
13 Channel 3 + 
14 Channel 4+ 
15 Channel 3- 
16 Channel 4 - 
17 Common 
18 Common 
19 Shield Termination Point for 

Channel 3 
20 Shield Termination Point for 

Channel 4 

 Field Wiring         Terminals            Field Wiring 

*Optional Connection 
J = Current Mode Input Jumpers 

( + )
 

I2   
 
 

( -- ) 

      COM 

   * 
 GND 

1 
 

3 
 

5 
 

7 
 

9 
 

11 
 

13 
 

15 
 

17 
 

19 

2 
 
4 
 
6 
 
8 
 

10 
 

12 
 

14 
 

16 
 

18 
 

20 

( + ) 
 

    I1   
 
 

( -- ) 

COM 

        
GND *

 * 
J 

( + )
 

I4   
 
 

( -- ) 

    COM 

 * 
 GND

 * 
J 

*

*

*

( + ) 
 

    I3   
 
 

( -- ) 

COM 

        
GND 

* 

*

 J * 

  

To minimize the capacitive loading and noise, all field connections to the module should be 
wired using a good grade of twisted, shielded instrumentation cable.  The shields can be 
connected to either COM or GND.  The COM connection provides access to the common of the 
analog circuitry in the module.  The GND connection provides access to the backplane (frame 
ground). The (-) side of the voltage source can also be tied to the COM terminal if the source is 
floating to limit common-mode voltages.   

The optional jumpers shown can be used to configure a channel for use with 4 to 20 mA inputs. 
The resolution of 4 to 20 mA inputs can be increased from 10 bits to approximately 11 bits by 
installing a 250 Ohm resistor instead of the jumper  

Connect the + and - terminals together for all unused inputs to minimize any fluctuations in the 
analog input table for the unused points. 
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Analog Input Module, 4 Channel Differential Current: IC694ALG221 
 

MODULE 0K

IC694ALG221 

I1 
 
  
 
  
 

I2 
 
  
 
  
 

I3 
 
  
 
  
 

I4 

 

The 4–Channel Analog Current Input module, IC694ALG221, 
provides four analog input channels.  This module has two possible 
input ranges: 

 4 to 20 mA 

 0 to 20 mA 

Two range jumpers are provided with the module; one for channels 
one and two, and the other for channels three and four.  

Conversion speed for each of the four channels is one–half 
millisecond.  This provides an update rate of two milliseconds for 
any channel.  Resolution of the converted signal is 12 bits binary  
(1 part in 4096) over either range.   

Input protection for the module is sufficient for operation with 
reduced performance with up to 200 V common–mode.  The 
module provides electrical isolation of externally generated noise 
between field wiring and the backplane through the use of optical 
isolation. 

This module can be installed in any I/O slot of an RX3i system. 

Isolated +24 VDC Power 
If this module is located in an RX3i Universal Backplane, an 
external source of Isolated +24 VDC is required to provide power 
for the module.  The external source must be connected via the 
TB1 connector on the left side of the backplane.   

If the module is located in an Expansion Backplane, the 
backplane’s power supply provides the Isolated +24 VDC output 
for the module.   

LEDs 
The Module OK LED is ON when the module’s power supply is 
operating.   
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Specifications: IC694ALG221 
 

Input Current Ranges 4 to 20 mA and 0 to 20 mA 

Calibration Factory calibrated to 4 μA per count 

Update Rate 2 milliseconds (all four channels) 

Resolution at 4–20 mA 4 μA (1 LSB = 4 μA) 
Resolution at 0–20 mA 5 μA (1 LSB = 5 μA) 

Absolute Accuracy * 0.1% full scale + 0.1% reading 

Common Mode Voltage 200 volts 

Linearity < 1 Least Significant Bit 
Isolation, Field to Backplane 
(optical) and to frame ground 

250 VAC continuous; 1500 VAC for 1 minute 

Common Mode Rejection > 70dB at DC; >70dB at 60Hz 

Cross–Channel Rejection > 80dB from DC to 1kHz 

Input Impedance 250 Ohms 

Input Filter Response 325 Hz 
Internal Power Consumption 100 mA from the isolated +24 VDC supply  

25 mA from +5 VDC bus on the backplane 
 

Refer to Appendix A for product standards and general specifications. 

In the presence of severe RF interference (IEC 801–3, 10V/m), accuracy may be degraded to 
±0.5% FS. 
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Data Format: IC694ALG221 
Module data is stored in the PLC CPU in 16–bit 2’s complement format as shown below.   

 
MSB                                                                                                                                     LSB 

X       11      10      9        8       7        6       5        4        3        2        1       0       X       X       X    
 

Current Inputs, A/D Data and Scaled Units 
The default range for each input is 4 to 20 mA, scaled so that 4 mA corresponds to a count of 0 
and 20 mA corresponds to a count of 32000 with each 1000 counts representing 0.5 mA.  

 When a jumper is added to the I/O terminal board, the input range for a PAIR of inputs is 
changed to 0 to 20 mA. In 0 to 20 mA range, 0 mA corresponds to a count of 0 and 20 mA 
corresponds to a count of 32000 with each 800 counts representing 0.5 mA.   

 

4 Current (mA)

4 to 20mA Range

0 20
0 

0 to 20mA RangeScaled Data 
Units 

(decimal) 

32000 

 

If the current source is reversed into the input or is less than the low end of the current range, 
the module provides an input data word corresponding to the low end of the current range 
(0000H in PLC memory).  If an input is greater than 20 mA, the module provides an input data 
value at full scale (7FF8H in PLC memory). 
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Field Wiring: IC694ALG221  
Terminal Connection 

1 0-20mA Jumper for 
channels 1 and 2 

2 0-20mA Jumper for 
channels 1 and 2 

3 Channel 1 + 
4 Channel 2+ 
5 Channel 1- 
6 Channel 2 - 
7 Common 
8 Common 
9 Shield Termination Point 

for Channel 1 
10 Shield Termination Point 

for Channel 2 
11 0-20mA Jumper for 

channels 3 and 4 
12 0-20mA Jumper for 

channels 3 and 4 
13 Channel 3 + 
14 Channel 4+ 
15 Channel 3- 
16 Channel 4 - 
17 Common 
18 Common 
19 Shield Termination Point 

for Channel 3 
20 Shield Termination Point 

for Channel 4 

 Field Wiring         Terminals            Field Wiring 

*Optional Connections 

( + )
 

I4   
 
 

( -- ) 

    COM 

 * 
 GND 

( + )
 

I2   
 
 

( -- ) 

    COM 

 * 
 GND 

( + ) 
 

I3   
 
 

( -- ) 

     COM 

   * 
           GND

1 
 
3 
 
5 
 
7 
 
9 
 

11 
 

13 
 

15 
 

17 
 

19 

2 
 
4 
 
6 
 
8 
 

10 
 

12 
 

14 
 

16 
 

18 
 

20 

( + ) 
 

       I1   
 
 

( -- ) 

COM 

   *       
GND 

 0-20mA 
      CH1 
      CH2 

*

 0-20mA 
 CH3 
 CH4       

  * 

 
  

To minimize the capacitive loading and noise, all field connections to the module should be 
wired using a good grade of twisted, shielded instrumentation cable.  The shields can be 
connected to either COM or GND.  The COM connection provides access to the common of the 
analog circuitry in the module.  The GND connection provides access to the Backplane (frame 
ground). 

To limit common–mode voltages, each current source common line may also be tied to its 
associated COM terminal if the source is floating.  These optional connections are shown 
above. 
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Analog Input Module, 16 / 8 Channel Voltage: IC694ALG222 
 

MODULE 0K

MODULE P/S

IC694ALG222 

I1 
  

I2 
  

I3 
  

I4  
 

I5 
 

16  
 

I7 
 

18 
 

19 
 

I10 
 

I11 
 

I12 
 

I13 
 

I14 
 

I15 
 

I16 

 

The 16–Channel Analog Voltage Input module, IC694ALG222, 
provides 16 single-ended or eight differential input channels.   

Each channel can be configured using the configuration software for 
either of two input ranges: 

 0 to 10 V (unipolar), default 

 -10 to +10 V (bipolar) 

High and Low alarm limits can be configured for both ranges.   

This module can be installed in any I/O slot of an RX3i system. 

Isolated +24 VDC Power 
If the module is located in an RX3i Universal Backplane, an external 
source of Isolated +24 VDC is required to provide power for the 
module.  The external source must be connected via the TB1 
connector on the left side of the backplane.   

If this module is located in an Expansion Backplane, the backplane’s 
power supply provides the Isolated +24 VDC for the module.   

LEDs 
The MODULE OK LED provides module status information on 
powerup: 

 ON:  status is OK, module configured 

 OFF:  no backplane power or software not running (watchdog 
timer timed out) 

 Continuous rapid flashing:  configuration data not received 
from CPU 

 Slow flashes, then OFF:  failed power–up diagnostics or 
encountered code execution error 

The Module P/S LED indicates that the module’s internally-
generated +5 VDC supply is above a minimum designated level.  

 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 275 of 3383



 
                                                                                  

GFK-2314B           Chapter 9  Analog Input Modules                                                                                            9-11 

9    

Specifications:  IC694ALG222 
 

Number of Channels 1 to 16 selectable, single-ended 
1 to 8 selectable, differential 

Input Current Ranges 0 V to +10 V (unipolar) or  
-10 V to +10 V (bipolar); selectable each channel 

Calibration Factory calibrated to: 
 2.5 mV per count on 0 V to +10 V (unipolar) range 
 5 mV per count on -10 to +10 V (bipolar) range 

Update Rate 6 milliseconds (all 16 single-ended channels) 
3 milliseconds (all 8 differential channels) 

Resolution at 0V to +10V 2.5 mV (1 LSB = 2.5 mV) 
Resolution at -10V to +10V 5 mV (1 LSB = 5 mV) 

Absolute Accuracy * +/10.25% of full scale @ 25°C (77°F) 
+/-0.5% of full scale over specified operating temperature 
range 

Linearity < 1 LSB  

Isolation, Field to Backplane 
(optical) and to frame ground 

250 VAC continuous; 1500 VAC for 1 minute 

Common Mode Voltage 
 (Differential) 

*/-11 V (bipolar range) **  

Cross–Channel Rejection > 80dB from DC to 1 kHz 

Input Impedance >500K Ohms (single-ended mode) 
>1 MegaOhms (differential mode) 

Input Filter Response 41 Hz (single-ended mode) 
82 Hz (differential mode) 

Internal Power Consumption  112 mA (maximum) from the backplane +5 VDC bus 
 41 mA (maximum) from the backplane isolated +24 VDC 
supply 

 

Refer to Appendix A for product standards and general specifications. 

* In the presence of severe RF interference (IEC 801–3, 10V/m), accuracy may be degraded to 
+/-5% FS. 

 **The summation of the differential input, common–mode voltage, and noise must not exceed 
+/-11 volts when referenced to COM. 
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Configuration: IC694ALG222  
Configurable parameters for module IC694ALG222 are described below.  
 
Parameter  Choices Description 

Active 
Channels 

1 to 16 for Single-ended 
mode, or 1 to 8 for 
Differential mode 

The number of channels to be scanned.  Channels 
are scanned in sequential, contiguous order.    

Mode Single-ended (default), or 
Differential  

In Single-ended mode, there are 16 inputs 
referenced to a single common.  In Differential 
mode, each of the 8 inputs has its own signal and 
common. 

Reference 
Address for 
Input Data 

 The memory location for input data from the 
module.  Each channel provides 16 bits of analog 
input data to the PLC CPU. 

Reference 
Address for 
Status Data 

 The memory location for where status information 
from the module starts.   

Length 8, 16, 24, 32, 40 The number of status bits reported to the PLC. Bits 
1 – 8 provide basic module diagnostics. Bits 9 – 24 
contain channel 1 – 8 high alarm and low alarm 
status.  Bits 25 – 40 contain channel 9 – 16 high 
alarm and low alarm status.  Data formats are 
shown in this section. 

Range 0 to 10 V (default)  or 
-10 to 10 V 

In the 0 to 10 V default range, input voltage values 
from 0 to 10 V report 0 to 32,000 integer values to 
the CPU.  In the -10 to 10 V range, input voltage 
values from -10 to 10 V report -32000 to 32,000 
integer values to the CPU. 

Alarm Low 0 to 10 V Range 
 =  0 to 32760 
-10 to 10 V Range 
 = -32767 to 32752 

Each channel can be assigned a low alarm limit 
alarm. Values entered without a sign are assumed 
to be positive.  Be sure the alarm low values are 
appropriate for the selected range.    

Alarm High 0 to 10 V Range 
=  0 to 32760 
-10 to 10 V Range  
= -32767 to 32752 

Each channel can also be assigned a high alarm 
limit.  Values entered without a sign are assumed 
to be positive.  Be sure the alarm high values are 
appropriate for the selected range.   

I/O Scan Set Default = 1 Assign the module to one of the I/O Scan Sets 
defined in the CPU configuration. 
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Data Format: IC694ALG222 
The 12-bit resolution module analog input data is stored in the PLC CPU in 16–bit 2’s 
complement format in the unipolar range as shown below.   

 
MSB                                                                                                                                     LSB 

X       11      10      9        8       7        6       5        4        3        2        1       0       X       X       X    
 

 

Input Scaling 
The default input mode and range is single–ended, unipolar. In 0 to 10V mode, input data is 
scaled so that 0 volts corresponds to a count of 0 and 10 volts corresponds to a count of 
+32000.   

The bipolar range and mode can be selected by changing the module’s configuration 
parameters.  In bipolar mode, -10 V corresponds to a count of -32000, 0 V corresponds to a 
count of 0, and +10 V corresponds to a count of +32000.  

Factory calibration adjusts the analog value per bit (resolution) to a multiple of full scale (2.5 mV 
per bit for unipolar; 5 mV per bit for bipolar).  The data is then scaled with the 4000 counts over 
the analog range. The data is scaled as shown below. 

 

A/D 
Bits 

(decimal)

Voltage: 0 to 10 V Range
0 100

4000 
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Status Data: IC694ALG222 
Analog Module IC694ALG222 can be configured to return 8, 16, 24, 32, or 40 status bits to the 
PLC CPU. This status data provides the following information about module operation: 

 

  1       2        3        4       5        6        7       8         

Module OK = 1, not OK = 0 

Power Supply OK = 1, below limit = 0 

Reserved 

  9      10      11      12     13      14     15      16         

Channel 1 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 1 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 2 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 2 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 3 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 3 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 4 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 4 High Alarm: 1 = below limit, 0 = at limit or above 

  17      18      19      20     21      22     23      24         

Channel 5 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 5 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 6 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 6 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 7 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 7 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 8 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 8 High Alarm: 1 = below limit, 0 = at limit or above 

  25      26      27      28     29      30     31      32         

Channel 9 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 9 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 10 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 10 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 11 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 11 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 12 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 12 High Alarm: 1 = below limit, 0 = at limit or above 

  33      34      35      36     37      38     39      40         

Channel 13 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 13 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 14 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 14 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 15 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 15 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 16 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 16 High Alarm: 1 = below limit, 0 = at limit or above 
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Field Wiring: IC694ALG222  
Terminal Single-ended Mode Differential Mode 

1, 2 not used 
3 Channel 1 Channel 1 + 
4 Channel 2 Channel 1 - 
5 Channel 3 Channel 2 + 
6 Channel 4 Channel 2 - 
7 Channel 5 Channel 3 + 
8 Channel 6 Channel 3 - 
9 Channel 7 Channel 4 + 

10 Channel 8 Channel 4 - 
11 Channel 9 Channel 5 + 
12 Channel 10 Channel 5 - 
13 Channel 11 Channel 6 + 
14 Channel 12 Channel 6 - 
15 Channel 13 Channel 7 + 
16 Channel 14 Channel 7 - 
17 Channel 15 Channel 8 + 
18 Channel 16 Channel 8 - 
19 Common Common 
20 Ground Ground 

Connections are shown below for 16-channel single-ended mode and 8-channel differential 
mode. Single-ended mode is the module’s default operating mode. Differential mode must be 
set up by configuration. 

16 Single-ended Channels 8 Differential Channels 

 Field Wiring   Terminals     Field Wiring 

*   Not Connected 

** Optional Shield Connection 

1 
 

3 
 

5 
 

7 
 

9 
 

11 
 

13 
 

15 
 

17 
 

19 

2 
 

4 
 

6 
 

8 
 

10 
 

12 
 

14 
 

16 
 

18 
 

20 
GN D** 

(-)   (+)    

 I2 

(-)   (+)    

 I4 

(-)   (+)    

 I6 

(-)   (+)    

 I8 

(-)   (+)    

 I10  

(-)   (+)    

 I12  

(-)   (+)    

 I14  

(-)   (+)    

 I16  

*
(-)   (+)    

 I1 

 I3 

 I5 

 I7 

 I9 

 I11 

 I13 

 I15 

*

(-)   (+)    

(-)   (+)    

(-)   (+)    

(-)   (+)    

(-)   (+)    

(-)   (+)    

(-)   (+)    

COM 

 

 Field Wiring         Terminals            Field Wiring 

*   Not Connected 

** Optional Connections 

1 
 
3 
 
5 
 
7 
 
9 
 

11 
 

13 
 

15 
 

17 
 

19 

2 
 
4 
 
6 
 
8 
 

10 
 

12 
 

14 
 

16 
 

18 
 

20 
GND** 

 I2 

(-)         (+)    

*
*

COM** 

 I4 

(-)         (+)    

 I6 

(-)         (+)    

 I8 

(-)         (+)    

 I1 

 I3 

(-)         (+)   

 I5 

(-)         (+)   

 I7 

(-)         (+)   

(-)         (+)   
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Analog Input Module, 16 Channel, Current: IC694ALG223 
 

MODULE 0K

USER SUPPLY

IC694ALG223 

I1 
  

I2 
  

I3 
  

I4  
 

I5 
 

16  
 

I7 
 

18 
 

19 
 

I10 
 

I11 
 

I12 
 

I13 
 

I14 
 

I15 
 

I16 

 

The 16–Channel Analog Current Input module, IC694ALG223, provides 
16 single–ended inputs.  Each input can be configured using the 
configuration software for any of three input ranges: 

 4 to 20 mA 

 0 to 20 mA 

 4 to 20 mA Enhanced 

High and Low alarm limits are available on all ranges.  In the 4 to 20 mA 
Enhanced range, a low alarm limit can be set up to detect input current 
from 4 mA to 0 mA, providing open-wire fault detection in 4 to 20 mA 
applications.   

The module also reports module status and external power supply status 
to the CPU using its assigned program reference addresses. 

This module can be installed in any I/O slot in an RX3i system. 

Module Power 
This module consumes 120 mA from the 5 VDC bus on the PLC 
backplane. It also requires 65 mA plus current loop current(s) from a user-
supplied +24 VDC supply. 

LEDs 
The MODULE OK LED provides module status information on power–up 
as follows: 

 ON:  status is OK, module configured; 

 OFF:  no backplane power or software not running (watchdog timer 
timed out); 

 Continuous rapid flashing:  configuration data not received from 
CPU; 

 Slow flashes, then OFF:  failed power–up diagnostics or 
encountered code execution error. 

The User Supply LED indicates that the external 24 VDC supply is within 
specifications. 
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Specifications: IC694ALG223 
 

Number of Channels 1 to 16 selectable; single-ended 

Input Current Ranges 0 to 20 mA, 4 to 20 mA and 4 to 20 mA Enhanced (selectable 
per channel) 

Calibration Factory calibrated to: 
  4 A per count on 4 to 20 mA range 
  5 A per count on 0 to 20 mA  and 4 to 20 mA Enhanced 
range 

Update Rate 13 milliseconds (all 16 channels) 

Resolution at 4–20 mA 4 A (4 A/bit) 
Resolution at 0–20 mA 5 A (5 A/bit) 

Resolution at 4–20 mA 
Enhanced 

5 A (5 A/bit) 

Absolute Accuracy * +/-0.25% of full scale @ 25°C (77°F):  +/- 0.5% of full scale 
over specified operating temperature range 

Linearity < 1 LSB from 4  to 20 mA (4 to 20 mA range) 
< 1 LSB from 100 A to 20 mA (0 to 20 mA and 
  4 to 20 mA Enhanced ranges)  

Isolation, Field to Backplane 
(optical) and to frame 
ground 

250 VAC continuous; 1500 VAC for 1 minute 

Common Mode Voltage 0 volts (single-ended channels) 

Cross–Channel Rejection > 80dB from DC to 1kHz 

Input Impedance 250 Ohms 
Input Low Pass Filter 
Response 

19 Hz 

External Supply Voltage 
Range 

20 to 30 VDC 

External Supply Voltage 
Ripple 

10% 

Internal Power Consumption  120 mA from the +5 VDC bus on the backplane 
65 mA from 24 VDC external user power supply (in addition 
to current loop currents) 

 

Refer to Appendix A for product standards and general specifications. 

* In the presence of severe RF interference (IEC 801–3, 10V/m), accuracy may be degraded to 
+/-5% FS. 
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Configuration: IC694ALG223 
Module IC694ALG223 is configured with the configuration software. Its configurable parameters 
are described below.  
 

Parameter  Choices Description 

Active 
Channels 

1 to 16  The number of channels to be scanned.  Channels 
are scanned in sequential, contiguous order.    

Reference 
Address for 
Input Data 

 The memory location for input data from the module.  
Each channel provides 16 bits of analog input data to 
the PLC CPU. 

Reference 
Address for 
Status Data 

 The memory location for where status information 
from the module starts.   

Length 8, 16, 24, 32, 40 The number of status bits reported to the PLC. Bits 1 
– 8 provide basic module diagnostics. Bits 9 – 24 
contain channel 1 – 8 high alarm and low alarm 
status.  Bits 25 – 40 contain channel 9 – 16 high 
alarm and low alarm status.  Data formats are shown 
in this section. 

Range 4-20 mA (default), 
0-20 mA, or 
4-20 mA enhanced 

In the 4-20 mA range, input currents from 4 to 20 mA 
are reported to the CPU as values from 0 to 32000 
units. In the 0 to 20 mA range, input currents from 0 
to 20 mA are reported to the CPU as values from 0 
to 3200 units. In the 4 to 20 mA enhanced range, 
currents from 4 to 20 mA are reported to the CPU as 
values form 0 to 32000 units. Currents below 4 mA 
are reported as negative values with 0 represented 
as –8000 units. 

4-20 mA = 0 to 32759 

0-20 mA = 0 to 32759 

Alarm Low 

4-20 mA enhanced  
= -8000 to +32759 

Each channel can be assigned a low alarm limit 
alarm. Values entered without a sign are assumed to 
be positive.  Be sure the alarm low values are 
appropriate for the selected range.    

4-20 mA = 1 to 32760 

0-20 mA = 1 to 32760 

Alarm High 

4-20 mA enhanced  
= -7999 to +32760 

Each channel can also be assigned a high alarm 
limit.  Values entered without a sign are assumed to 
be positive.  Be sure the alarm high values are 
appropriate for the selected range.   

I/O Scan Set Default = 1 Assign the module to one of the I/O Scan Sets 
defined in the CPU configuration. 
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Data Format: IC694ALG223 
The 12-bit resolution module analog input data is stored in the PLC CPU in 16–bit 2’s 
complement format as shown below.   

 
MSB                                                                                                                                     LSB 

X       11      10      9        8       7        6       5        4        3        2        1       0       X       X       X    
 

Input Scaling 
In the 4 to 20 mA range, input data is scaled so that 4 mA corresponds to a count of 0 and 
20 mA corresponds to a count of 32000.   

In the 0 to 20 mA range, 0 mA corresponds to a count of 0 and 20 mA corresponds to a count of 
32000.  Full 12–bit resolution is available over the 4 to 20 mA and 0 to 20 mA ranges.  

4 to 20 mA Enhanced range can also be configured.  In that range, 0 mA corresponds to a 
count of -8000, 4 mA corresponds to a count of 0 (zero) and 20 mA corresponds to a count of 
+32000.  A low alarm limit can be set up to detect input current from 4 mA to 0 mA, providing 
open-wire fault detection in 4 to 20 mA applications.   

Analog values are scaled over the range of the converter.  Factory calibration adjusts the analog 
value per bit (resolution) to a multiple of full scale (4 μA/bit).  This calibration leaves a normal 
12–bit converter with 4000 counts (normally 212 = 4096 counts).  The data is then scaled with 
the 4000 counts over the analog range. The data is scaled as shown below. 

        

 

4 Current (mA)

4 to 20mA Range

0 20 0 

0 to 20mA RangeScaled Data 
Units 

(decimal) 

4000 
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Status Data: IC694ALG223 
Analog Module IC694ALG223 can be configured to return 8, 16, 24, 32, or 40 status bits to the 
PLC CPU. This status data provides the following information about module operation: 

 

  1       2        3        4       5        6        7       8         

Module OK = 1, not OK = 0 

Power Supply OK = 1, below limit = 0 

Reserved 

  9      10      11      12     13      14     15      16         

Channel 1 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 1 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 2 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 2 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 3 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 3 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 4 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 4 High Alarm: 1 = below limit, 0 = at limit or above 

  17      18      19      20     21      22     23      24         

Channel 5 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 5 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 6 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 6 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 7 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 7 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 8 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 8 High Alarm: 1 = below limit, 0 = at limit or above 

  25      26      27      28     29      30     31      32         

Channel 9 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 9 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 10 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 10 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 11 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 11 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 12 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 12 High Alarm: 1 = below limit, 0 = at limit or above 

  33      34      35      36     37      38     39      40         

Channel 13 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 13 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 14 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 14 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 15 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 15 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 16 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 16 High Alarm: 1 = below limit, 0 = at limit or above 
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Field Wiring: IC694ALG223
Terminal Connection 

1 User supplied 24V Input; provides loop power via 
24VOUT terminal (pin 2) 

2 +24V loop power tie point 
3 Current Input, Channel 1 
4 Current Input, Channel 2 
5 Current Input, Channel 3 
6 Current Input, Channel 4 
7 Current Input, Channel 5 
8 Current Input, Channel 6 
9 Current Input, Channel 7 

10 Current Input, Channel 8 
11 Current Input, Channel 9 
12 Current Input, Channel 10 
13 Current Input, Channel 11 
14 Current Input, Channel 12 
15 Current Input, Channel 13 
16 Current Input, Channel 14 
17 Current Input, Channel 15 
18 Current Input, Channel 16 
19 Common connection to input current sense 

resistors; user supplied 24V input return or 24VIN 
return 

20 Frame ground connections for cable shields 

 Field Wiring  Terminals   Field Wiring 

*   Internally Connected 

** Optional Shield Connection 

24 V  
OU T 

1 
 
3 
 
5 
 
7 
 
9 
 

11 
 

13 
 

15 
 

17 
 

19 

2 
 

4 
 

6 
 

8 
 

10 
 

12 
 

14 
 

16 
 

18 
 

20 GN D** 

 I 

(-)   (+)    

 I2 

(-)   (+)    

 I4 

(-)   (+)    

 I6 

(-)   (+)    

+ 

 
- 

 I8 

(-)   (+)    

 I10 

(-)   (+)    

 I12 

(-)   (+)    

 I14 

(-)   (+)    

 I16 

* 

 I 

24 V  
IN 

(+)   (-)   

 I1 

(+)  (-)      

  I3 

(+)  (-)    

 I5 

(+)   (-)   

 I7 

(+)   (-)    

 I9 

(+)   (-)    

 I11 

(+)   (-)   

 I13 

 I15 

COM 

 I 

(+)  (-)      

 

  

 

Connection Example 1 
 

1 

3 

5 

19 

4 

20 

2 

6 

24VIN 
24VOUT 
CH1 
CH2 

GND 
COM 

24V 

** 

** 

* 

* 

User Current Loop Driver 
Optional Shield Connection 
Pin 2 Connected to Pin 1 internally

** * 

** 
* 

** * 
 

Connection Example 2 
 

1

3

5

19

4

20

2

6

24VIN

CH1

GND

COM

24V

* Optional Shield 
Connection 

I 

User 
Common

* 

I 

User 
Current 
Source 

  

To limit common-mode voltages, the current source can 
be tied to the COM terminal if the source is floating. 
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Analog Input Module, 8 / 4 Channel Voltage / Current: IC695ALG608 
Analog Input Module,16 / 8 Channel Voltage / Current: IC695ALG616 

IC695ALG616 

I1 
  

I2 
  

I3 
  

I4  
 

I5 
 

16  
 

I7 
 

18 
 

19 
 

I10 
 

I11 
 

I12 
 

I13 
 

I14 
 

I15 
 

I16 

MODULE OK 

FIELD STATUS 

TB 

 

Non-Isolated Differential Analog Voltage/Current Input module 
IC695ALG608  provides 8 single-ended or 4 differential input 
channels.   

Non-Isolated Differential Analog Voltage/Current Input module 
IC695ALG616, shown at left,  provides 16 single-ended or 8 
differential input channels.   

Each channel can be configured using the configuration software for 
these input ranges: 

 Current: 0 to 20mA, 4 to 20mA, +/- 20mA 

  Voltage: +/- 10V, 0 to 10V, +/- 5V, 0 to 5V, 1 to 5V. 

These modules require an RX3i CPU with firmware version 3.0 or 
later.  They must be located in an RX3i Universal Backplane. 
Machine Edition Version 5.0 SP3 Logic Developer-PLC or later must 
be used for configuration. 

Module Features  
 Completely software-configurable, no module jumpers to set 
 Six hardware analog-to-digital filter frequencies, selectable for 

the module 
 Rapid channel acquisition times based on filter frequency 
 Full autocalibration 
 On-board error-checking 
 Open-circuit detection for all voltage and 4-20mA inputs 
 Configurable scaling and offsets per channel 
 High alarm, low alarm, high-high alarm, low-low alarm detection 

and reporting selectable per channel 
 Module fault reporting 
 Supports diagnostic point fault contacts in the logic program 
 Flash memory for future upgrades 
 Module Status, Field Status, and TB LEDs 
 Positive and negative Rate of Change Alarms  
 Autocalibration at startup 
 Configurable interrupts for channel alarms and faults 
 Terminal Block insertion or removal detection 

 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 287 of 3383



 
                                                                                  

GFK-2314B           Chapter 9  Analog Input Modules                                                                                            9-23 

9    

Specifications:  IC695ALG608 and IC695ALG616 
 

Input Ranges Current: 0 to 20mA, 4 to 20mA, +/- 20mA 
Voltage: +/- 10V, 0 to 10V, +/- 5V, 0 to 5V, 1 to 5V 
ALG608:  330 mA maximum @ 5.0V +5% / -2.5%,  
  600 mA maximum @ 3.3V +5% / -3% 

Backplane Power 
Requirements 

ALG616:         450 mA maximum @ 5.0V +5% / - 2.5%,  
  600 mA maximum @ 3.3V +5% / - 3% 

Power Dissipation within 
Module 

IC695ALG608: 5.07 watts maximum 
IC695ALG616: 6.08 watts maximum 

Thermal Derating These modules may require thermal derating, which would 
potentially limit the number of inputs that could be on 
simultaneously at higher temperatures. Derating information was 
not available when this manual was published.  It will be included in 
the module datasheet, GFK-2372A or later. For applications that 
might be affected by module derating, please check the latest 
version of the datasheet in the Technical Support area of 
GEFanuc.com.  

Resolution 24 bit ADC converted to Floating Point or Integer 
Input Data Format Configurable as floating point IEEE 32 bit or 16-bit integer in a 32-

bit field  
Filter Options 8Hz, 12Hz, 16Hz, 40Hz, 200Hz, 500Hz 

Number of Acquisition Cycles in 
the Scan Configured Filter Option  

1 2 3 4 
8 Hz filter 121 241 362 482 

12 Hz filter 81 161 242 322  
16 Hz filter 61 121 182 242  

40 Hz filter 21 41 62 82 
200 Hz filter 5 9  14 18 

500 Hz filter, filtering and 
rate detection disabled 

3 5  7 9 

Module Scan Time (in 
milliseconds)  
The module scan can consist of 
up to four acquisition cycles. 
Each cycle includes a specific 
set of channels, as described in 
the section “Channel Scanning”. 
Total Scan Time depends on 
the number of acquisition cycles 
in the scan, and the configured 
filter option. 

500 Hz filter, all options 
enabled 

3 6 9 12  

Input Impedance >100 Kohm voltage inputs 
Current Input Resistance 249 ohms +/- 1% 
Open circuit detection time 1 second maximum  
Overvoltage +/-60 VDC continuous, maximum 
Overcurrent +/-28mA continuous, maximum 

Continued …. 
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Specifications:  IC695ALG608 and IC695ALG616, continued 
 At 50Hz At 60Hz 
8 Hz filter 103 97 
12 Hz filter 94 89 
16 Hz filter 39 65 
40 Hz filter 4 7 
200 Hz filter 0.1 0.2 

Normal Mode Noise Rejection 
in dB 

500 Hz  0.0 0.0 
Common Mode Noise 
Rejection  

120dB minimum @ 50/60 Hz with 8 Hz filter 
110dB minimum @ 50/60 Hz with 12 Hz filter 

Channel-Channel DC 
Crosstalk 

-80 dB minimum (single ended mode) 
-80 dB minimum (differential mode, grounded common) 
-60 dB minimum (differential mode, floating common) 

Calibrated Accuracy* @ 13°C 
– 33°C with 8 Hz, 12 Hz and 16 
Hz filter 

+/- 5V, + /- 10V, +/- 20 mA:  0.05% 
0 to 10V, 0 to 5V, 1 to 5V, 0 to 20 mA, 4 to 20 mA:  0.2% of range   

Calibrated Accuracy* @ 0°C – 
60°C with 8 Hz, 12 Hz and 16 
Hz filter 

0 to 10V, 0 to 5V, 1 to 5V, 0 to 20 mA, 4 to 20 mA: 0.2% 
+/- 5V,  +/- 10V: 0.1%  0.2% of range 
, +/- 20 mA:  0.125% of range 

Calibration Interval 12 months typical to meet accuracy specifications over time.  
Offset can be applied as a periodic calibration adjustment. 

Isolation Voltage 
terminal block to 
backplane/chassis 

Opto-isolated, transformer isolated 
250 VAC continuous/1500 VAC for 1 minute 

* In the presence of severe RF interference (IC 801-3, 10V/M), accuracy may be degraded by +/- 2% of range. 

Refer to Appendix A for product standards and general specifications. 

LEDs 
The Module OK LED indicates module status. The Field Status LED indicates the presence of 
a fault on at least one channel or a terminal block error. The TB (Terminal Block) LED indicates 
the presence or absence of the terminal block. LEDs are powered from the backplane power 
bus. 
 

LED  Indicates 
Module OK  
 

ON Green:  Module OK and configured. 
Slow Flashing Green or Amber: Module OK but not configured. 
Quick Flashing Green: Error. 
OFF: Module is defective or no backplane power present 

Field Status  ON Green No faults on any enabled channel, and Terminal Block is present. 
ON Yellow: Fault on at least one channel. 
OFF: Terminal block not present or not fully seated. 

TB ON Red: Terminal block not present or not fully seated. 
ON Green: Terminal block is present. 
OFF: No backplane power to module. 
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Configuration Parameters: IC695ALG608 and IC695ALG616 

Module Parameters 
Parameter Default Description 
Channel Value 
Reference Address 

%AIxxxxx Starting address for the module’s input data. This 
defaults to the next available %AI block. 

ALG608: 16 Channel Value 
Reference Length ALG616:  32 

Read only. The number of words used for the module’s 
input data 

Diagnostic Reference 
Address 

%Ixxxxx Starting address for the channel diagnostics status data. 
This defaults to the next available %I block. 

Diagnostic Reference 
Length 

0 The number of bit reference bits required for the 
Channel Diagnostics data. Default is 0, which means 
mapping of Channel Diagnostics is disabled.  Change 
this to a non-zero value to enable Channel Diagnostics 
mapping. Maximum length is 256 bits for module 
IC695ALG608 or 512 bits for module IC95ALG616. 

Module Status 
Reference Address 

%Ixxxxx Starting address for the module’s status data. This 
defaults to the next available %I block. 

Module Status 
Reference Length 

0 The number of bits (0 to 32) required for the Module 
Status data. Default is 0, which means mapping of 
Module Status data is disabled.  Change this to a non-
zero value to enable Module Status data mapping. 

I/O Scan Set 1 The scan set 1 – 32 to be assigned to the module by the 
RX3i CPU 

Inputs Default Force Off In the event of module failure or removal, this parameter 
specifies the state of all Channel Value References for 
the module. 
  Force Off = Channel Values clear to 0. 
  Hold Last State = Channel Values hold their last state. 

Inputs Default w/o 
Terminal Block 

Enabled Enabled / Disabled: Controls whether inputs will be set 
to their defaults if the Terminal Block is removed. 

Channel Faults w/o 
Terminal Block  

Disabled Enabled / Disabled: Controls whether channel faults and 
configured alarm responses will be generated after a 
Terminal Block removal.  The default setting of Disabled 
means channel faults and alarms are suppressed when 
the Terminal Block is removed.  This parameter does not 
affect module faults including the Terminal Block 
loss/add fault generation. 

Analog Input Mode Single-ended 
Input Mode 

Single-ended / Differential: Controls whether the block 
will be set up to have Single-ended or Differential inputs. 
This selection must match the input wiring to the module.
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Channel Parameters 
Parameter Default Description 
A/D Filter Frequency 40Hz Low pass A/D hardware filter setting for all inputs on the 

module: 8, 12, 16, 40, 200, or 500Hz.  Default is 40Hz.  
Frequencies below the filter setting are not filtered by 
hardware. 

Range Type Disabled Voltage/Current, Disabled 
Range (Not for Range 
Type Disabled) 

-10V to 
+10V 

For voltage/current: -10V to +10V, 0V to +10V, 0 V to +5V, 
1V to +5V, -5V to +5V, -20mA to +20mA, 4 to 20 mA, 0 to 
20 mA 

Channel Value Format 32-bit 
Floating 
Point 

16-bit integer or 32-bit floating point 

High Scale Value (Eng 
Units) 

Note:  Scaling is disabled if both High Scale Eng. Units 
equals High Scale A/D Units and Low Scale Eng. Units 
equals Low Scale A/D Units. 
Default is High A/D Limit of selected range type. 

Low Scale Value (Eng 
Units) 

Default is Low A/D Limit of selected range type. Must be 
lower than the high scaling value. 

High Scale Value (A/D 
Units) 

Default is High A/D Limit of selected range type. Must be 
greater than the low scaling value. 

Low Scale Value (A/D 
Units) 

The defaults 
for the 4 
Scaling 
parameters  
depend on 
the 
configured 
Range Type 
and Range.  
Each Range 
and Range 
Type have a 
different set 
of defaults. 

Default is Low A/D Limit of selected range type. 

Continued …. 

Input Scaling 
By default, the module converts a voltage or current input over the entire span of its configured 
Range into a floating point value for the CPU.  For example, if the Range of a channel is 4 to 
20mA, the module reports channel input values from 4.000 to 20.000.  By modifying one or 
more of the four channel scaling parameters (Low/High Scale Value parameters) from their 
defaults, the scaled Engineering Unit range can be changed for a specific application. Scaling 
can provide inputs to the PLC that are already converted to their physical meaning, or convert 
input values into a range that is easier for the application to interpret.  Scaling is always linear 
and inverse scaling is possible.  All alarm values apply to the scaled Engineering Units value, 
not to the A/D input value. 

The scaling parameters only set up the linear relationship between two sets of corresponding 
values. They do not have to be the limits of the input. 
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Example 1 
For a voltage input, 6.0 volts equals a speed of 20 feet per second, and 1.0 volt equals 0 feet 
per second. The relationship in this range is linear.  For this example, the input values should 
represent speed rather than volts.  The following channel configuration sets up this scaling: 

High Scale Value (Eng Units)  =  20.000 

Low Scale Value (Eng Units)  =  0.000 

High Scale Value (A/D Units)  =  6.000 

Low Scale Value (A/D Units)  = 1.000 

 

Voltage (A/D Units) 1.000 6.000

0.000

Feet per 
Second 

(Engineering 
Units) 

20.000

 

For this example, 1.0V to 6.0V is the normal voltage range, but the module will attempt to scale 
the inputs for a voltage that lies outside the range.  If a voltage of 10.0V were input to the 
channel, the module would return a scaled channel value of 36.000.  The application should use 
alarms or take other precautions for scaled inputs that are outside the acceptable range or 
invalid. 

Example 2 
An existing application uses traditional analog to digital (A/D) count integer values.  With scaling 
and the optional 16-bit integer input option, a channel can be configured to report integer count 
values.  In this example, the application should interpret +10V as 32000 counts and -10V as 
-32000 counts.  The following channel configuration will scale a +/-10V input channel to +/-
32000 counts. 

Channel Value Format = 16 Bit Integer 

High Scale Value (Eng Units)  =  32000.0 

Low Scale Value (Eng Units)  =  -32000.0 

High Scale Value (A/D Units)  =  10.000 

Low Scale Value (A/D Units)  = -10.000 

 

 

Voltage -10,000 +10,000 -32,000

Counts

32,000
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Channel Parameters continued 
Parameter Default Description 
Positive Rate of Change Limit 
(Eng Units) 

0.0 Rate of change in Engineering Units per Second 
that will trigger a Positive Rate of Change alarm.  
Default is disabled. Used with “Rate of Change 
Sampling Rate” parameter. 

Negative Rate of Change Limit 
(Eng Units)  

0.0 Rate of change in Engineering Units per Second 
that will trigger a Negative Rate of Change alarm.  
Default is disabled. Used with “Rate of Change 
Sampling Rate” parameter. 

Rate of Change Sampling Rate  0.0 Time from 0 to 300 seconds to wait between 
comparisons.  Default of 0.0 is to check after 
every input sample. 

Continued …. 

Rate of Change Alarms 
Modules IC695ALG608 and IC695ALG616 can detect both Negative Rate of Change and 
Positive Rate of Change in Engineering Units per Second.  When either of the Rate of Change 
parameters is configured to be non-zero, the module takes the difference in Engineering Units 
between the previous rate of change sample and the current sample, then divides by the 
elapsed time between samples.   

If the Engineering Unit change from the previous sample to current sample is negative, the 
module compares the rate change with the Negative Rate of Change parameter.  

If the Engineering Unit change between samples is positive, the module compares the results in 
comparing the rate change with the Positive Rate of Change parameter value.   

In either case, if the rate of change is greater than the configured rate, a rate of change alarm 
occurs. The actions taken by the module following the alarm depend on the enabled rate of 
change actions that have been set up in the "Diagnostic Reporting Enable", "Fault Reporting 
Enable", and "Interrupts Enabled" parameters.   

The Rate of Change Sampling Rate parameter determines how frequently the module 
compares the Rate of Change.  If the Rate of Change Sampling Rate is 0 or any time period 
less than the channel update rate, the module compares the Rate of Change for every input 
sample of the channel. 
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Channel Parameters continued 
Parameter Default Description 
High-High Alarm (Eng 
Units) 

High Alarm (Eng Units) 

Low Alarm (Eng Units) 

Low-Low Alarm (Eng 
Units) 

High-High Alarm 
Deadband (Eng Units) 

High Alarm Deadband 
(Eng Units) 

Low Alarm Deadband 
(Eng Units) 

Low-Low Alarm 
Deadband (Eng Units) 

The defaults for 
the High-High, 
High, Low, and 
Low-Low 
parameters 
depend on the 
configured 
Range Type 
and Range.  
Each Range 
and Range 
Type has a 
different set of 
default values. 

Alarms and Deadbands 
All of the alarm parameters are specified in 
Engineering Units. To use alarming, the A/D 
Alarm Mode must also be configured as enabled. 
High-High Alarm and Low-Low Alarm: When the 
configured value is reached or passed, a Low-
Low Alarm or High-High Alarm is triggered.  The 
configured values must be lower than/higher than 
the corresponding low/high alarm limits.  
High Alarm and Low Alarm: When the configured 
value is reached or below (above), a Low (High) 
Alarm is triggered.   
High and Low Alarm Deadbands: A range in 
Engineering Units above the alarm condition (low 
deadband) or below the alarm condition (high 
deadband) where the alarm status bit can remain 
set even after the alarm condition goes away.  
For the alarm status to clear, the channel input 
must fall outside the deadband range.  
Alarm Deadbands should not cause the alarm 
clear condition to be outside the Engineering Unit 
User Limits range.  For example, if the 
engineering unit range for a channel is -1000.0 to 
+1000.0 and a High Alarm is set at +100.0, the 
High Alarm Deadband value range is 0.0 to less 
than 1100.0.  A deadband of 1100.0 or more 
would put the High Alarm clear condition below –
1000.0 units making the alarm impossible to clear 
within the limits. 

User Offset 0.0 Engineering Units offset to change the base of 
the input channel.  This value is added to the 
scaled value on the channel prior to alarm 
checking. 

Software Filtering Disabled Disabled / Enabled. Controls whether software 
filtering will be performed on the inputs. 

Integration Time in 
milliseconds.   

0 Specifies the amount of time in milliseconds for 
the software filter to reach 63.2% of the input 
value.  
A value of 0 indicates software filter is disabled. A 
value of 100 indicates data will achieve 63.2% of 
its value in 100ms.  Default is 0. 
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Using Alarming 
The Diagnostic Reporting Enable, Fault Reporting Enable, and Interrupt Enable configuration 
parameters can be used to enable different types of responses for individual channel alarms.  
By default, all responses are disabled on every channel.  Any combination of alarm enables can 
be configured for each channel.   

 If Diagnostic Reporting is enabled, the module reports channel alarms in reference memory 
at the channel's Diagnostic Reference address.   

 If Fault Reporting is enabled, the module logs a fault log in the I/O Fault table for each 
occurrence of a channel alarm.  

 If Interrupts are enabled, an alarm can trigger execution of an Interrupt Block in the 
application program, as explained below.  

Using Interrupts 
To properly configure an I/O Interrupt, the Interrupt enable bit or bits must be set in the module’s 
configuration.  In addition, the program block that should be executed in response to the 
channel interrupt must be mapped to the corresponding channel's reference address.   

Example:  

In this example, the Channel Values Reference Address block is mapped to %AI0001-%AI0020.  
An I/O Interrupt block should be triggered if a High Alarm condition occurs on channel 2. 

 Configure the High-Alarm condition. 

 Set the High-Alarm Interrupt Enable flag for Channel 2 in the module configuration. 

Channel 2's reference address corresponds to %AI00003 (2 Words per channel), so the 
interrupt program block Scheduling properties should be set for the "I/O Interrupt" Type and 
"%AI0003" as the Trigger. 
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Module Data: IC695ALG608 and IC695ALG616 
The module reports its input channel data in its configured input words, beginning at its 
assigned Channel Value Reference Address. Each channel occupies 2 words (whether the 
channel is used or not): 

Channel Value  
Reference Address 

Contains this Input 

+0, 1 Channel 1 

+2, 3 Channel 2 

+4, 5 Channel 3 

+6, 7 Channel 4 

+8, 9 Channel 5 

+10, 11 Channel 6 

+12, 13 Channel 7 

+14, 15 Channel 8 

For Module IC695ALG616 Only: 

+16, 17 Channel 9 

+18, 19 Channel 10 

+20, 21 Channel 11 

+22, 23 Channel 12 

+24, 25 Channel 13 

+26, 27 Channel 14 

+28, 29 Channel 15 

+30, 31 Channel 16 
 

Depending on its configured Channel Value Format, each enabled channel reports a 32-bit 
floating point or 16-bit integer value to the CPU.   

In the 16-bit integer mode, the low word of the 32-bit channel data area contains the 16-bit 
integer channel value.  The high word (upper 16-bits) of the 32-bit value are set with the sign 
extension of the 16-bit integer.  This sign-extended upper word allows the 16-bit integer to be 
read as a 32-bit integer type in logic without losing the sign of the integer. If the 16-bit integer 
result is negative, the upper word in the 32-bit channel data has the value 0xFFFF.  If the 16-bit 
integer result is positive, the upper word is 0x0000. 
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Resolution and Range Type 
The actual resolution for each input depends on the channel’s configured Range Type and A/D 
Filter Frequency. At higher Filter Frequencies, input resolution decreases. The approximate 
resolution in bits for each Filter Frequency and Range Type are shown in the table below. 

Range Type  
Filter 

Frequency + / - 10V 0 to 10V,  + / - 5V,   
+ / - 20V 

0 to 5V, 1 to 5V,  
0 to 20mA, 4 to 20mA 

8 Hz 18 17 16 

12 Hz 17 16 15 

16 Hz 17 16 15 

40 Hz 16 15 14 

200 Hz 15 14 13 

500 Hz 14 13 12 

Channel Scanning 
These modules use 4 A/D converters to achieve the fastest possible channel scan times.  The 
module has up to four acquisition cycles for each module scan.  The acquisition cycles and 
channels acquired during each cycle are: 
 

Channels Acquired Acquisition Cycle  

IC695ALG608 IC695ALG616 

1 1, 5 1, 5, 9, 13 

2 2, 6 2, 6, 10, 14 

3 3, 7 3, 7, 11, 15 

4 4, 8 4, 8, 12, 16 
 
To bypass an acquisition cycle, all channels that would be acquired during that cycle must be 
disabled.  

For fastest scan times, always wire by acquisition cycle. For example, if only eight channels 
were used on the 16-channel module, IC695ALG616, channels  1, 2, 5, 6, 9, 10, 13, and 14 
should be used for optimum performance. 
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Channel Diagnostic Data 
In addition to the input data from field devices, the module can be configured to report channel 
diagnostics status data to the CPU. The CPU stores this data at the module’s configured 
Diagnostic Reference Address. Use of this feature is optional. 

The diagnostics data for each channel occupies 2 words (whether the channel is used or not): 

Diagnostic  
Reference Address 

Contains Diagnostics Data for: 

+0, 1 Channel 1 

+2, 3 Channel 2 

+4, 5 Channel 3 

+6, 7 Channel 4 

+8, 9 Channel 5 

+10, 11 Channel 6 

+12, 13 Channel 7 

+14, 15 Channel 8 

For Module IC695ALG616 Only: 

+16, 17 Channel 9 

+18, 19 Channel 10 

+20, 21 Channel 11 

+22, 23 Channel 12 

+24, 25 Channel 13 

+26, 27 Channel 14 

+28, 29 Channel 15 

+30, 31 Channel 16 

When a diagnostic bit equals 1, the alarm or fault condition is present on the channel.  When a 
bit equals 0 the alarm or fault condition is either not present or detection is not enabled in the 
configuration for that channel.  
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For each channel, the format of this data is: 

Bit Description 

1 Low Alarm 

2 High Alarm 

3 Underrange 

4 Overrange 

5 Open Wire 

6 – 16 Reserved (set to 0). 

17 Low-Low Alarm 

18 High-High Alarm 

19 Negative Rate of Change Alarm 

20 Positive Rate of Change Alarm 

21 - 32 Reserved (set to 0). 

Module Status Data 
The module can also optionally be configured to return 2 bits of module status data to the CPU. 
The CPU stores this data in the module’s 32-bit configured Module Status Data reference area. 

Bit Description 

1 Module OK (1 = OK, 0 = failure, or module is not present) 

2 Terminal Block Present (1 = Present, 0 = Not present) 

3 - 32 Reserved 

Terminal Block Detection 
The module automatically checks for the presence of a Terminal Block.  

The module’s TB LED indicates the state of the terminal block.  It is green when the Terminal 
Block is present or red if it is not.  

Faults are automatically logged in the CPU’s I/O Fault table when the terminal block is inserted 
or removed from a configured module in the system.  The fault type is Field Fault and the fault 
description indicates whether the fault is a "Loss of terminal block" or an "Addition of terminal 
block".  If a Terminal Block is not present while a configuration is being stored, a "Loss of 
terminal block" fault is logged.  

Bit 1 of the Module Status Reference indicates the status of the terminal block.  To enable 
Module Status reporting, the Module Status Reference must be configured.  During operation, 
the PLC must be in an I/O Enabled mode for the current Module Status to be scanned and 
updated in reference memory. 
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Field Wiring: IC695ALG608 and IC695ALG616, Single-Ended Mode  

The table below lists wiring connections for Non-Isolated Analog Input Modules in Single-ended 
mode.  Single-ended mode is the configured default operating mode. 

Terminal IC695ALG608 IC695ALG616 IC695ALG608 IC695ALG616 Terminal

1 Channel 1 IN+ Channel 1 Current Return (IRTN1) 19 

2 Channel 2 IN+ Channel 2 Current Return (IRTN2) 20 

3 Channel 3 IN+ Channel 3 Current Return (IRTN3) 21 

4 Channel 4 IN+ Channel 4 Current Return (IRTN4) 22 

5 Common Common 23 

6 Channel 5 IN+ Channel 5 Current Return (IRTN5) 24 

7 Channel 6 IN+ Channel 6 Current Return (IRTN6) 25 

8 Channel 7 IN+ Channel 7 Current Return (IRTN7) 26 

9 Channel 8 IN+ Channel 8 Current Return (IRTN8) 27 

10 No Connection Channel 9 IN+ No Connection Channel 9 Current Return (IRTN9) 28 

11 No Connection Channel 10 IN+ No Connection Channel 10 Current Return (IRTN10) 29 

12 No Connection Channel 11 IN+ No Connection Channel 11 Current Return (IRTN11) 30 

13 No Connection Channel 12 IN+ No Connection Channel 12 Current Return (IRTN12) 31 

14 Common Common 32 

15 No Connection Channel 13 IN+ No Connection Channel 13 Current Return (IRTN13) 33 

16 No Connection Channel 14 IN+ No Connection Channel 14 Current Return (IRTN14) 34 

17 No Connection Channel 15 IN+ No Connection Channel 15 Current Return (IRTN15) 35 

18 No Connection Channel 16 IN+ No Connection Channel 16 Current Return (IRTN16) 36 

There are no shield terminals on these modules. For shielding, tie the cable shields to the 
ground bar along the bottom of the backplane. M3 tapped holes are provided for this purpose. 

Single-Ended Mode 
 

V 

Current Input 

Channel 1 IN+ 

Channel 2 IN+ 

Channel 3 IN+ 

Channel 4 IN+ 

Common 

• 

• 

• 

Voltage Input 

Channel 1 Current Return 

Channel 2 Current Return 

Channel 3 Current Return 

Channel 4 Current Return 

Common 

• 

• 

•

I 

+ 

+ 

 

For single-ended mode, a voltage 
input should be connected between 
its Channel IN+ terminal and a 
Common (CM) return terminal. 

A current input should be connected 
between its Channel IN+ terminal and 
its Channel Current Return Terminal. 
In addition, a jumper wire should be 
connected between the Channel 
Current Return terminal and a 
Common (COM) return. 
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Field Wiring: IC695ALG608 and IC695ALG616, Differential Mode  

The table below lists wiring connections for Non-Isolated Analog Input Modules configured for 
Differential mode.   

Terminal IC695ALG608 IC695ALG616 IC695ALG608 IC695ALG616 Terminal 

1 Channel 1 IN+ Channel 1 Current Return (IRTN1) 19 
2 Channel 1 IN - No Connection 20 
3 Channel 2 IN+ Channel 2 Current Return (IRTN3) 21 
4 Channel 2 IN - No Connection 22 
5 Common Common 23 
6 Channel 3 IN+ Channel 3 Current Return (IRTN5) 24 
7 Channel 3 IN- No Connection 25 
8 Channel 4 IN+ Channel 4 Current Return (IRTN7) 26 
9 Channel 4 IN- No Connection 27 

10 No Connection Channel 5 IN+ No Connection Channel 5 Current Return (IRTN9) 28 
11 No Connection Channel 5 IN- No Connection 29 
12 No Connection Channel 6 IN+ No Connection Channel 6 Current Return (IRTN11) 30 
13 No Connection Channel 6 IN- No Connection 31 
14 Common Common 32 
15 No Connection Channel 7 IN+ No Connection Channel 7 Current Return (IRTN13) 33 
16 No Connection Channel 7 IN- No Connection 34 
17 No Connection Channel 8 IN+ No Connection Channel 8 Current Return (IRTN15) 35 
18 No Connection Channel 8 IN- No Connection 36 

There are no shield terminals on these modules. For shielding, tie the cable shields to the 
ground bar along the bottom of the backplane. M3 tapped holes are provided for this purpose. 

Differential Input Mode Connections 
 

V 

Current Input 

Channel 1 IN+ 

Channel 1 IN- 

Channel 2 IN+ 

Channel 2 IN- 

Common 

• 

• 

• 

Voltage Input Channel 1 Current Return 

No Connection 

Channel 2 Current Return 

No Connection 

Common 

• 

• 

• 

I 

* 

 
*  Keep this jumper as short as possible to minimize error due to 
the added resistance of the wire. This resistance should be 
25m  or less. 

For differential inputs, two adjacent terminals 
are connected as one channel. The lower-
numbered terminal acts as the high side.  

A voltage input is connected between the two 
adjacent Channel IN terminals as shown at 
left. 

A current input is connected between the 
channel’s Channel IN+ and Current Return 
terminals. In addition, a jumper wire must be 
connected between the Channel IN - terminal 
and the corresponding Channel Current 
Return terminal.  

Tie common to signal ground for improved 
channel-to-channel Crosstalk immunity. 

Two door cards are provided with the module: one shows connections for single-ended mode 
and the other shows connections for differential mode. Insert the card that matches the wiring 
that will be used. 
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Analog Output Modules 

This chapter describes Analog Output modules for PACSystems RX3i controllers.  

 

Analog Output Module Catalog Number 

Output Analog 2 Channels, Voltage IC694ALG390 

Output Analog 2 Channels, Current IC694ALG391 

Output Analog Current/Voltage 8 Channels IC694ALG392 

Output Analog Current/Voltage 4 Channels IC695ALG704 

Output Analog Current/Voltage 8 Channels IC695ALG708 

 

 

 

 

10 
Chapter 
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Analog Output Module, 2 Channel Voltage: IC694ALG390 

 
MODULE 0K

IC694ALG390 

Q1 
 
  
 
  
 
  
 
  
 
 
 

Q2 
 
 

 

The 2–Channel Analog Voltage Output module, IC694ALG390, has 
two output channels, each capable of converting 13 bits of binary 
(digital) data to an analog output signal for field devices.  The Analog 
Voltage Output module provides outputs in the range of -10 volts to 
+10 volts.  Both channels are updated on every scan.   

The module’s outputs can be set up to either Default to 0 volts or 
Hold–Last–State if the CPU goes to the Stop mode or Reset.  
Selection of the output default state is made by a jumper on the 
module.  If the jumper is not installed, the outputs Hold Last State.  

This module can be installed in any I/O slot in an RX3i system. 

Isolated +24 VDC Power 
If the module is located in an RX3i Universal Backplane, an external 
source of Isolated +24 VDC is required to provide power for the 
module.  The external source can be connected via the TB1 
connector on the left side of the backplane or directly on the module’s 
terminal block.   

If this module is located in an Expansion Backplane, its primary power 
source can be either the Isolated +24 VDC from the backplane power 
supply or an external Isolated +24 VDC power supply connected to 
the module’s terminal block.  If the external source is set between 
27.5-30 VDC, it takes over the module’s load from the Isolated 24 
VDC system supply. Note that an external source should be used if it 
is desired to maintain hold last state operation during a loss of 
backplane power.   

LED 
The Module OK LED is ON when the module’s power supply is 
operating. 
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Specifications: ALG390 
 

Voltage Range -10 to +10 volts 
Calibration Factory calibrated to 2.5 mV per count 
Supply Voltage (nominal)  +24 VDC, from isolated +24 VDC on backplane or user-

supplied voltage source, and +5 VDC from backplane 
External Supply Voltage Range 18 VDC to 30 VDC 
External Supply Voltage Ripple 10% 
Update Rate  Approximately 5 milliseconds (both channels) Update rate is 

application dependent. 
Resolution  2.5 mV (1 LSB = 2.5 mV) 
Absolute Accuracy * +/-5 mV at 25°C (77°F) 
Offset 1 mV maximum, 0 to 60°C  (32° to 140°F) 
Output Loading (maximum) 5 mA (2 K ohms minimum resistance) 
Output Load Capacitance 2000 pico farads, maximum 
Isolation, Field to Backplane 
(optical) and to frame ground 

250 VAC continuous; 1500 VAC for 1 minute 

Internal Power Consumption  32 mA from +5 VDC supply 
 120 mA from +24 VDC supply (isolated backplane or user 

supply) 
 

Refer to Appendix A for product standards and general specifications. 

*  In the presence of severe RF interference (IEC 801–3, 10 V/m), accuracy may be degraded to 
±50 mV. 
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Data Format: ALG390 
Module data is stored by the PLC CPU in 16–bit 2’s complement format:   

 
MSB                                                                                                                                     LSB 

+/-     10      9        8       7        6       5        4        3        2        1       0       X       X       X       X 
 

Resolution of the converted signal is 12 bits binary plus sign, which is effectively 13 bits (1 part 
in 8192).  The module scales the digital data to create an output voltage for the output: 

D/A Bits versus Voltage Outputs 
 

D/A 
BITS 

(decimal)   

VOLTAGE (V) 
010 10 

4000

4000

0

 
Scaling of the output is shown below. 

 

Units 
(decimal)   

VOLTAGE (V) 
010 10 

32000

32000

0
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Field Wiring: ALG390  
Terminal Connection 

1 No connection 
2 No connection 
3 Output 1 
4 Output 2 
5 Output 1 Common  
6 Output 2 Common 
7 Shield termination point for output 1 
8 Shield termination point for output 2 
9 No connection 

10 No connection 
11 - 13 Output default selection jumper  

12  No connection 
13 Output default selection jumper 
14 No connection 
15 No connection 
16 No connection 
17 External +24 VDC Power Supply + 
18 No connection 
19 External +24 VDC Power Supply - 
20 No connection 

 Terminals            Field Wiring 

*Optional Connections 

1 
 

3 
 

5 
 

7 
 

9 
 

11 
 

13 
 

15 
 

17 
 

19 

2 
 

4 
 

6 
 

8 
 

10 
 

12 
 

14 
 

16 
 

18 
 

20 

*

 

       COM 

        COM 

        GND 

        GND 

  

       

       DEF0 
  

*

Q1 
 

Q2 

 NC 

 NC 

*

*
+   
 
 

 - 

24V 

 NC 

 NC 

 NC 

 NC 

 NC 

 NC 

 NC 

 

  

To minimize capacitive loading and noise, all field connections should be wired using a good 
grade of twisted, shielded instrumentation cable.  The shields should be connected to GND on 
the user terminal connector block.  The GND connection provides access to the backplane  
(frame ground) resulting in superior rejection of noise caused by any shield drain currents. 

DEF0 is the optional Output Default Jumper. It determines the operation of both outputs when 
the CPU is in Stop or Reset mode. The jumper should be installed if outputs should default to 0.  
The jumper should not be installed if outputs should hold their last state (the last valid 
commanded value received from the CPU).   

An optional external +24 VDC supply can be installed as shown.   
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Analog Output Module, Current, 2 Channel: IC694ALG391 

 
MODULE 0K

IC694ALG391 

Q1 
 
  
 
  
 
  
 
  
 
 
 

Q2 
 
 

 

The 2–Channel Analog Current Output module, IC694ALG391, has 
two output channels, each capable of converting 12 bits of binary 
(digital) data to an analog output signal for field devices.  Each output 
can be set using a jumper on the module to produce output signals in 
one of two ranges: 

 0 to 20 mA  

 4 to 20 mA.    

Each output may also be set up as a less accurate voltage source.  
The selection of current or voltage output is made with a jumper or 
resistor on the module terminals.  Both channels are updated on 
every scan.   

The module’s outputs can be set up to either Default to 0/4 mA or 
Hold–Last–State if the CPU goes to the Stop mode or Reset.  
Selection of the output default state is made by a jumper on the 
module’s terminal board.  See Output Defaults in this section for more 
information. 

LED 
The Module OK LED is ON when the module’s power supply is 
operating.  

Isolated +24 VDC Power 
If the module is located in an RX3i Universal Backplane, an external 
source of Isolated +24 VDC is required to provide power for the 
module.  The external source can be connected via the TB1 
connector on the left side of the backplane or directly on the module’s 
terminal block.   

If this module is located in an Expansion Backplane, its primary power source can be either the 
Isolated +24 VDC from the backplane power supply or an external Isolated +24 VDC power 
supply connected to the module’s terminal block.  If the external source is set between 27.5-30 
VDC, it takes over the module’s load from the Isolated 24 VDC system supply. Note that an 
external source should be used if it is desired to maintain hold last state operation during a loss 
of backplane power.   
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Specifications: ALG391 
 
Output Current Range 4 to 20 mA and 0 to 20 mA 
Output Voltage Range  1 to 5 volts and 0 to 5 volts 
Calibration Factory calibrated to 4 μA per count 
External Supply Voltage Range  20 VDC to 30 VDC. Depends on the current load 

and the ambient temperature as shown below. 
External Supply Voltage Ripple 10% 
Update Rate 5 milliseconds (approximate, both channels) 

Application dependent. 
Resolution:  

  4 to 20mA 
  0 to 20mA 
  1 to 5V 
  0 to 5V 

4 μA (1 LSB = 4 μA) 
5 μA (1 LSB = 5 μA) 
1 mV (1 LSB = 1 mV) 
1.25 mV (1 LSB = 1.25 mV) 

Absolute Accuracy: *  
  4 to 20mA 
  0 to 20mA 
  1 to 5V 
  0 to 5V 

+/-8 μA at 25°C (77°F) 
+/-10 μA at 25°C (77°F) 
+/-50 mV at 25°C (77°F) 
+/-50 mV at 25°C (77°F) 

Maximum Compliance Voltage 25 VDC 
User Load (current mode) 0 to 850 Ohms 
Output Load Capacitance (current mode) 2000 pF 
Output Load Inductance (current mode) 1 H 
Maximum Output Loading (voltage mode) 5 mA (2 K Ohms minimum resistance)  

(2000 pF maximum capacitance) 
Isolation, Field to Backplane (optical) and to 
frame ground 

250 VAC continuous; 1500 VAC for 1 minute 

Internal Power Consumption 30 mA from +5 VDC supply 
 215 mA from Isolated +24 VDC supply 

Refer to Appendix A for product standards and general specifications. 

*  In the presence of severe RF interference (IEC 801–3, 10 V/m), accuracy may be 
degraded to ±80 μA (4 to 20 mA range), ±100μA (0 to 20 mA range). 

Load Current Derating 
 

10°C 20°C 30°C 50°C 60°C 

TOTAL 
MODULE 

LOAD 
CURRENT 

(mA) 

AMBIENT  TEMPERATURE  (°C) 

50

40°C 

40mA 

10

20

30

40

45°C 

51mA 

30mA 

28V 

30V 

26.5V 

NOTE 
WHEN IN VOLTAGE MODE, 
ASSUME 20.5 mA PER 
CHANNEL IN ADDITION TO 
VOUT LOAD CURRENT PER 
CHANNEL. 

EXAMPLE:  BOTH CHANNELS IN 0 TO +10V 
MODE WITH 2K LOADS = 51 mA 
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Data Format: ALG391 
Module data is stored by the PLC CPU in 16–bit 2’s complement format as shown below.   

 
MSB                                                                                                                                     LSB 

X       11      10      9        8       7        6       5        4        3        2        1       0       X       X       X      
 

The 13 most significant bits from the %AQ register are converted to sign magnitude by the PLC 
and sent to the module.   

D/A Bits versus Current Outputs  
The module scales the output data received from the CPU according to the range selected for 
the channel. 

 

%AQ  
Output   

Current (mA) 40 20 

32000 

0
4 to 20mA Range 

0 to 20mA Range 

 

In the 4 to 20 mA range, the module scales output data with each 1000 counts representing 
0.5 mA. In this range a count of 0 corresponds to 4 mA and a count of 32000 corresponds to 
20 mA.   

In 0 to 20 mA range, the module scales output data so that each 800 counts represents 0.5 mA. 
In this range, a count of 0 corresponds to 0 mA and a count of 32000 corresponds to 20 mA 
with each 800 counts representing 0.5 mA. 

If the module receives negative data from the CPU, it outputs the low end of the range (either 
0 mA or 4 mA).  If a value greater than 32767 is received, it is not accepted. 
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Field Wiring: ALG391 
To minimize the capacitive loading and noise, all field connections to the module should be 
wired using a good grade of twisted, shielded instrumentation cable.  The shields should be 
connected to GND on the user terminal connector block.  The GND connection provides access 
to the backplane (frame ground) resulting in superior rejection of noise caused by any shield 
drain currents. If no jumper is installed, the module performs as a current source.  If the jumper 
is present, the module performs as a voltage source.   

Module Wiring Example Connections 

 Terminals            Field Wiring 

*Optional Connections 

1 
 

3 
 

5 
 

7 
 

9 
 

11 
 

13 
 

15 
 

17 
 

19 

2 
 

4 
 

6 
 

8 
 

10 
 

12 
 

14 
 

16 
 

18 
 

20 

*

   VOUT 1 

   VOUT 2 

  IOUT 1 

  IOUT 2 

RTN 1 

RTN 2 

GN D 

GN D 

    JMPV1 

     JMPV2 

       DEF0 

 

 

         0-20mA 
        CH1 

 

 

 

 

   CH2 
        0-20m A 

*

Q1 
 

Q2 

 NC 
*

 NC 
*

* + 
 

 - 
24V 

 

In this example, Output 1 is used as a voltage output (JMPV1 
connected to IOUT1) in the 0 to 5 V range (RANGE 1 jumper 
installed) Output 2 is used as a current output (JMPV2 not 
connected) in the 4 to 20 mA mode (RANGE2 jumper not 
installed). Both outputs will Hold Last State (no Output Default 
jumper installed, external +24 VDC power supply connected). 

 

IOUT2

GND

1

3

5

7

9

11

13

15

17

19

4

8

10

14

16

18

20

12

2

6

RTN1

RTN2

GND

24V

VOUT1

VOUT2

IOUT1

JMPV1

JMPV2

Output Default Jumper 
No jumper = Hold Last State 
[Present = default to 0/4mA] 

Output 1 Range Select Jumper 
Present = 0 to 5V (0 to 0mA) 
[No jumper = 1 to 5V (4 to 20mA)] 

+

2K 
(Minimum)

Output 1 Used as Voltage Output. 
Voltage mode jumper connected 

from terminal 3 (IOUT1)  
to terminal 9 (JMPV1) 

Output 2 Used as Current Output. 
Voltage mode jumper NOT 

connected to terminal 9 (JMPV2)

External +24V Power 
Supply for Hold Last State 

Outputs 

Output 2 Range Select Jumper 
No jumper = 4 to 20mA (1 to 5V)
[Present = 0 to 0mA (0 to 5V)]  
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Current or Voltage Outputs 
Each channel’s range and its operation in current or voltage mode are set with jumpers on the 
module terminals. For voltage operation, a 250 Ohm resistor can be used instead of a voltage 
jumper to increase the voltage range. The table below lists the output ranges that can be set up 
for each output, and the jumper or resistor settings for each range.  
 

Range  
of the Output 

Range Jumper 
Installed 

Voltage Jumper or  
Resistor Installed 

4 mA to 20 mA No No 
0 mA to 20 mA Yes No 

0 V to 5 V Yes jumper 
0 V to 10 V Yes 250 Ohm resistor 
1 V to 5 V No jumper 
2 V to 10 V No 250 Ohm resistor 

Output Defaults 
Both module outputs can be set to either Default to 0 or 4 mA or Hold Last State if the CPU 
goes to Stop mode or is Reset.  The module’s Output Default operation is set using another 
jumper on the terminal block.   

If the Output Default (DEF0/4) jumper is installed on module terminals 11 and 13, both outputs 
default to the low end of their ranges. 

If the Output Default jumper is not installed, both outputs hold the last valid output value 
received from the PLC CPU.  This option requires an external +24 VDC power supply 
to maintain output power when the system power goes down.   
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Analog Output Module, Current/Voltage, 8 Channel: IC694ALG392 

 
MODULE 0K

USER SUPPLY

IC694ALG392 

Q1 
 
 
 

Q2 
 
 
 

Q3 
 
 
 

Q4 
 
 
 

Q5 
 
 
 

Q6 
 
 
 

Q7 
 
 
 

Q8 
 

 

The 8–Channel Analog Current/Voltage Output module; IC694ALG392, 
provides up to eight single-ended output channels with current loop outputs 
and/or voltage outputs.  Each output channel can be set up using the 
configuration software for any of these ranges: 

 0 to +10 volts (unipolar) 

 10 to +10 volts (bipolar) 

 0 to 20 milliamps 

 4 to 20 milliamps 

Each channel is capable of converting 15 to 16 bits (depending on the 
range selected) of binary data to an analog output.  All eight channels are 
updated every 12 milliseconds.   

In current modes, the module reports an Open Wire fault to the CPU for 
each channel.  The module can go to a known last state when system 
power is interrupted.  As long as external power is applied to the module, 
each output will maintain its last value or reset to zero, as configured. 

This module can be installed in any I/O slot of an RX3i system.   

Isolated +24 VDC Power 
The module must receive its 24 VDC power from an external source. 

If the module is located in an RX3i Universal Backplane, the external 
source can be connected via the TB1 connector on the left side of the 
backplane or directly on the module’s terminal block.   

If this module is located in an Expansion Backplane, the external source 
must be connected to the module’s terminal block. 

LEDs 
The Module OK LED indicates module status. The User Supply LED indicates whether the 
external +24 VDC power supply is present and is above the minimum level.  Both LEDs are 
powered from the +5 VDC backplane power bus. 
 

LED  Indicates 
OK  
 

ON:  Module OK and configured 
Flashing: Module OK but not configured 
OFF: Module is defective or no +5V backplane power present 

USER OK   ON: External power supply present 
OFF: No user power 
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Specifications: ALG392 
 

Number of Output Channels 1 to 8 selectable, single–ended 
Output Current Range 4 to 20 mA and 0 to 20 mA 
Output Voltage Range 0 to 10 V and –10 V  to +10 V 
Calibration Factory calibrated to .625 μA for 0 to 20 mA; 0.5 μA 

for 4 to 20 mA; and .3125 mV for voltage (per count) 
User Supply Voltage (nominal) +24 VDC, from user supplied voltage source 
External Supply Voltage Range 20 VDC to 30 VDC 
Power Supply Rejection Ratio (PSRR) 
 Current 
 Voltage 

 
5 μA/V (typical), 10 μA/V (maximum) 
25 mV/V (typical), 50 mV/V (maximum)  

External Power Supply Voltage Ripple 10% (maximum) 
Internal Supply Voltage +5 VDC from PLC backplane 
Update Rate 8 milliseconds (approximate, all eight channels) 

Determined by I/O scan time, application dependent. 
Resolution: 4 to 20mA:   0.5 μA (1 LSB = 0.5 μA) 
 0 to 20mA:  0.625 μA (1 LSB = 0.625 μA) 
   0 to 10V:  0.3125 mV (1 LSB = 0.3125 mV) 
 -10 to +10V:  0.3125 mV (1 LSB = 0.3125 mV) 
Absolute Accuracy: *  

 Current Mode +/-0.1% of full scale @ 25°C (77°F), typical 
+/-0.25% of full scale @ 25°C (77°F), maximum 
+/-0.5% of full scale over operating temperature range 
(maximum) 

   Voltage Mode +/-0.25% of full scale @ 25°C (77°F), typical 
+/-0.5% of full scale @ 25°C (77°F), maximum 
+/-1.0% of full scale over operating temperature range 
(maximum) 

Maximum Compliance Voltage VUSER –3 V (minimum) to VUSER (maximum) 
User Load (current mode) 0 to 850  (minimum at VUSER = 20 V, maximum 1350 

 at VUSER = 30 V) (Load less than 800  is 
temperature dependent.) 

Output Load Capacitance (current mode) 2000 pF (maximum) 
Output Load Inductance (current mode) 1 H 
Output Loading (voltage mode) 
Output load Capacitance 

5 mA (2 K Ohms minimum resistance) 
(1 μF maximum capacitance) 

Isolation, Field to Backplane (optical) and to 
frame ground 

250 VAC continuous; 1500 VAC for 1 minute 

Power Consumption 110 mA from +5 VDC PLC backplane supply 
 315 mA from +24 VDC user supply 

 
Refer to Appendix A for product standards and general specifications. In order to meet the IEC 1000-4-3 
levels for RF Susceptibility specified in Appendix A, when this module is present, the system must be 
mounted in a metal enclosure. 

� In the presence of severe RF interference (IEC 801–3, 10V/m), accuracy may be degraded to ±1% FS for current 
outputs and ±3% FS for voltage outputs. 
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Derating Curves: ALG392 
For maximum performance and module life, the module should be operated at maximum load 
resistance to offload heat. Module thermal deratings depend on the voltage level and the use of 
current and voltage outputs. The first two charts below show the maximum ambient temperature 
for current-only modules at 30 VDC and at 26.5 VDC. 

Current Outputs Only 

 Ambient 
Temperature 

35 
40 
45 
50 
55 
60 

1 2 3 4 5 6 7 8

Number of Active Channels 

500 ohm loads

VUSER = 30V 

1200 ohm loads

1000 ohm loads

250 ohm loads

shorted loads 

35

40

45

50

55

60

1 2 3 4 5 6 7 8

Shorted loads

VUSER = 26.5V 

800 ohm loads

500 ohm loads

250 ohm loads

Number of Active Channels 

Ambient 
Temperature
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Mixed Current and Voltage Outputs 
In the deratings shown below, voltage channels have 2 K Ohm loads and current channels have 
shorted loads. To determine the maximum operating temperature for mixed current and voltage 
outputs, select the line in the chart below that corresponds to the number of voltage channels 
being used.  For example, a module uses 2 voltage channels and 3 current channels. The total 
channels are 5, and the maximum operating temperature is approximately 52.5°C:  

 
Ambient 

 Temperature (°C) 

35 
40 
45 
50 
55 
60 

1 2 3 4 5 6 7 8

2 Channels V 

VUSER = 30V

8 Channels V 
6 Channels V 

4 Channels V 

Active Channels Current and Voltage Mixed  
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Current and Voltage Ranges and Resolution 
In the 4 to 20 mA range the module scans output data from the PLC so that 4 mA corresponds 
to a count of 0, and 20 mA corresponds to a count of 32000.  In the 0 to 20 mA range, user data 
is scaled so that 0 mA corresponds to a count of 0 and 20 mA corresponds to 32000.  In 0 to 
20 mA mode, a value up to 32767 provides a maximum output of approximately 20.5 mA.  In 
current mode, the module also reports an open loop fault to the PLC. 

For voltage operation in the default unipolar mode (0 to +10 volts), data is scaled so that 0 volts 
corresponds to a count of 0 and +10 volts corresponds to a count of 32000.  In this mode, a 
value up to 32767 creates an overrange output of approximately 10.24 volts.   

In the -10 to +10 volt range, data is scaled so that -10 volts corresponds to a count of -32000 
and +10 volts corresponds to a count of +32000.  In this range, output values from  -32767 to 
+32767 result in an overrange of approximately -10.24 volts to +10.24 volts. 

Scaling for both current and voltage ranges is shown below. 

 

Scaled 
output 
value   

Current (mA) 
4 0 20 

32000

0
4 to 20mA Range 

0 to 20mA Range 

 

Scaled 
output 
value  

Voltage (V), Bipolar Mode 
-10 0 +10

32000

0

-32000

Scaled 
output 
value  

Voltage (V), Unipolar Mode 
0 +10

32000

0

 
 

The resolution per bit depends on the channel’s configured range: 

  4 to 20 mA: 0.5 μA  
  0 to 20 mA: 0.625 μA  
  0 to 10 V: 0.3125 mV  
  -10 to +10 V: 0.3125 mV  
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Module Data 
Module ALG392 uses up to 8 output reference words. Each channel provides 16 bits of analog 
output data as an integer value. Output resolution is 15 bits except for the bipolar voltage mode, 
which has 16-bit resolution. The 16th bit is the sign bit. 
 

Range Resolution Range Limits 
0 to 20 mA 15 bits 0 to 32767 
4 to 20 mA 15 bits 0 to 32767* 
0 to 10 V 15 bits 0 to 32767 

-10 to 10 V 16 bits - 32768 to 32767 

* In 4-20 mA mode, if the PLC CPU sends a channel a value that is greater than 32000, the 
module uses the value 32000 instead. 
 

Status Data: ALG292 
This module uses either 8 or 16 discrete input bits, as configured. The first 8 bits are used for 
module status information as shown below.  

In current mode, individual channels can also report Broken Wire diagnostics. Those 
diagnostics are reported in bits 9-16: 

 

  1       2        3        4       5        6        7       8         

Module OK = 1, not OK = 0 

Power Supply OK = 1, below limit = 0 

Reserved 

  9      10      11      12     13      14     15      16         

Channel 1 Broken Wire: 1 = Wire broken (current mode only), 0 = OK 

Channel 2 Broken Wire 

Channel 3 Broken Wire 

Channel 4 Broken Wire 

Channel 5 Broken Wire 

Channel 6 Broken Wire  

Channel 7 Broken Wire 

Channel 8 Broken Wire 
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Field Wiring: ALG392  

Terminal Signal Name Signal Definition 
1 24VIN User Supplied +24 VDC Input 
2 V CH 1 Channel 1 Voltage Output 
3 I CH 1 Channel 1 Current Output 
4 V CH 2 Channel 2 Voltage Output 
5 I CH 2 Channel 2 Current output 
6 V CH 3 Channel 3 Voltage Output 
7 I CH 3 Channel 3 Current output 
8 V CH 4 Channel 4 Voltage Output 
9 I CH 4 Channel 4 Current output 
10 V CH 5 Channel 5 Voltage Output 
11 I CH 5 Channel 5 Current output 
12 V CH 6 Channel 6 Voltage Output 
13 I CH 6 Channel 6 Current output 
14 V CH 7 Channel 7 Voltage Output 
15 I CH 7 Channel 7 Current output 
16 V CH 8 Channel 8 Voltage Output 
17 I CH 8 Channel 8 Current output 
18 V COM Voltage Common 
19 I COM Current Common/User +24 VDC Return 
20 GND Frame ground connection for cable shields 

The diagram below shows connections for current and voltage outputs. Each channel can be 
configured to operate as a voltage output or a current output - not both simultaneously. 
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Configuration: ALG392 
 

Parameter  Description Values Default Values 

Active Channels Number of channels scanned 1 through 8 1 
Reference Address 
for Module Output 
Data 

Starting address for %AQ 
reference type 

standard range %AQ0001, or next 
highest available 
address 

Reference Address 
for Channel Status 
Data 

Starting address for %I 
reference type 

standard range %I00001, or next 
highest available 
address 

Length Number of %I status locations 8 or 16 8 
Stop Mode Output state when module 

toggled from RUN to STOP 
mode 

Hold Last State 
or Default to 
Zero 

Hold Last State 

Output Channel 
Range 
 

Type of Output Range 0, +10V 
-10, +10V 
4, 20 mA 
0, 20 mA 

 
0, 10V 

 

Active Channels indicates the number of channels that will be scanned by the PLC CPU.  

The choice made for Stop Mode determines whether the module’s outputs will hold their last 
states or default to zero when the goes from Run to Stop mode.   

The %AQ Reference Address parameter selects the start of the area in the %AQ memory 
where the output data to the module will begin.    

The %I Reference Address selects the start of the area in %I memory for the module’s status 
data. If the length is set to 8, then only module status will be reported. If the length is set to 16, 
channel status will also be reported for channels that are operating as current outputs.   

Each channel can be set up to operate on one of four output ranges: 

 0 to 10 V (default 

 -10 to +10 V range 

 4 to 20 mA, and 0 to 20 mA 

 0 to 20 mA 
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Analog Output Module, 4 Channel Voltage / Current: IC695ALG704 
Analog Output Module,8 Channel Voltage / Current: IC695ALG708 

MODULE OK 

FIELD STATUS 

TB 

IC695ALG708 

Q1 
 
 
 

Q2 
 
 
 

Q3 
 
 
 

Q4 
 
 
 

Q5 
 
 
 

Q6 
 
 
 

Q7 
 
 
 

Q8 
 

 

Non-Isolated Analog Voltage/Current Output  module 
IC695ALG704  provides 4 configurable voltage or current output 
channels.  Non-Isolated Analog Voltage/Current Output module 
IC695ALG708, shown at left,  provides 8 configurable voltage or 
current output channels.   
Each channel can be configured using the configuration software for 
these output ranges: 

 Current: 0 to 20mA, 4 to 20mA 
  Voltage: +/- 10V, 0 to 10V 

This module requires an RX3i CPU with firmware version 3.0 or later. 

This module must be located in an RX3i Universal Backplane. 
Machine Edition Version 5.0 SP3 Logic Developer-PLC or later must 
be used for configuration. 

Isolated +24 VDC Power 
The module must receive its 24 VDC power from an external source. 
The external source must be connected directly to the module’s 
terminal block. It cannot be connected via the TB1 connector on the 
RX3i Universal Backplane.   

Module Features  
 Completely software-configurable, no module jumpers to set 
 Individually enable or disable channels 
 Clamping and Alarm Limits 
 Latching of Alarms 
 Configurable output bias 
 User-defined scaling 
 High alarm, low alarm detection and reporting 
 Module fault reporting 
 Configurable Hold Last State or Output Defaults 
 Supports diagnostic point fault contacts in the logic program 
 Flash memory for future upgrades 
 Module Status, Field Status, and TB LEDs 
 Positive and negative Rate of Change Alarms  
 Terminal Block insertion or removal detection 
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Specifications:  IC695ALG704 and IC695ALG708 
  

Output Ranges Current: 0 to 20mA, 4 to 20mA 
Voltage: +/- 10V, 0 to 10V 

Backplane Power 
Requirements 

375 mA maximum at 3.3V  
  

Power Dissipation within 
Module 

IC695ALG704: 4.9 Watts maximum 
IC695ALG708: 7 Watts maximum 

Thermal Derating IC695ALG704: None 
IC695ALG708: Voltage mode: none 
    Current mode: See next page. 

External Power Supply Vuser Voltage Range: +19.2V to +30VDC 
     Current required for Module IC695ALG704: 160mA 
     Current required for Module IC695ALG708: 315mA 

Resolution +/-10V             15.9 bits 
0 to 10V           14.9 bits 
0 to 20mA        15.9 bits 
4 to 20mA        15.6 bits 

Output Data Format Configurable as floating point IEEE 32 bit or 16-bit integer 
in a 32-bit field  

Update Rate 8 milliseconds (approximate, all eight channels) 
Determined by I/O scan time, application dependent. 

Output Overvoltage 
Protection 

Current outputs only:  -30V for 60 seconds, +30V for one 
hour 

Calibrated Accuracy  Accurate to within 0.15% of full scale at 25°C 
Accurate to within 0.30% of full scale at 60°C 
In the presence of severe RF interference (IC 801-3, 
10V/M), accuracy may be degraded to +/-2% FS. 

Output Load Reactance Current: 10μH maximum, Voltage: 1μF maximum 
Maximum Output Load Current:  850 Ohms maximum at Vuser = 20V 

Voltage: 2 Kohms minimum 
Output Gain Drift Voltage output: 20ppm per degree C  

Current output: 35ppm per degree C 
Output Settling Time Voltage or current output: 2ms, 0 to 95% 
Isolation, Field to Backplane Opto-isolated, transformer isolated 

250 VAC continuous/1500 VAC for 1 minute 
Maximum Compliance 
Voltage 

Vuser – 3V (minimum) to Vuser (maximum) 

Refer to Appendix A for product standards and general specifications. 
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Output Points vs. Temperature, Current Mode 
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LEDs 
The Module OK LED indicates module status. The Field Status LED indicates whether the 
external +24 VDC power supply is present and is above the minimum level and whether or not 
faults are present.  All LEDs are powered from the backplane power bus. 
 

LED  Indicates 
Module OK  
 

ON Green:  Module OK and configured. 
Quick Flashing Green: Module performing powerup sequence. 
Slow Flashing Green or Amber: Module OK but not configured. 
OFF: Module is defective or no backplane power present 

Field Status  ON Green No faults on any enabled channel, Terminal Block is present, 
and field power is present. 
ON Amber and TB Green: Terminal Block is installed, fault on at least one 
channel, or field power is not present. 
ON Amber and TB Red: Terminal Block not fully removed, field power still 
detected. 
OFF and TB Red: Terminal block not present and no field power is 
detected. 

TB ON Red: Terminal block not present or not fully seated. See above. 
ON Green: Terminal block is present.  See above. 
OFF: No backplane power to module. 
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Configuration Parameters: IC695ALG704 and IC695ALG708 

Module Parameters 
Parameter  Default Description 
Outputs Reference 
Address 

%AQxxxxx Starting address for the module’s output data. This 
defaults to the next available %AQ block. 

ALG704: 8 Outputs Reference 
Length ALG708: 

16 

Read only. The number of words used for the module’s 
output data 

Output Command 
Feedback 
Reference 
Address 

%AIxxxxx Stating address for the module’s command feedback 
data. This defaults to the next available %AI address 
after a non-zero length is configured.  

Output Command 
Feedback Length 

0 The number of words used for the module’s command 
feedback data. Length defaults to 0. It can be set to 8 or 
16, depending on the module type being configured. 

Diagnostic 
Reference 
Address 

%Ixxxxx Starting address for the channel diagnostics status data. 
This defaults to the next available %I block. 

Diagnostic 
Reference Length 

0 Read Only. The number of bit reference bits required for 
the Channel Diagnostics data. Default is 0, which means 
mapping of Channel Diagnostics is disabled.  Change 
this to a non-zero value to enable Channel Diagnostics 
mapping. Maximum length is 128 bits for module 
IC695ALG704 or 256 bits for module IC695ALG708. 

Module Status 
Reference 
Address 

%Ixxxxx Starting address for the module’s status data. This 
defaults to the next available %I block. 

Module Status 
Reference Length 

0 Read Only. The number of bits (0 or 32) required for the 
Module Status data. Default is 0, which means mapping 
of Module Status data is disabled.  Change this to a 
non-zero value to enable Module Status data mapping. 

I/O Scan Set 1 The scan set 1 – 32 to be assigned to the module by the 
RX3i CPU. 

Channel Faults 
w/o Terminal 
Block  

Disabled Enabled / Disabled: Controls whether channel faults and 
configured alarm responses will be generated after a 
Terminal Block removal.  The default setting of Disabled 
means channel faults and alarms are suppressed when 
the Terminal Block is removed.  This parameter does 
not affect module faults including the Terminal Block 
loss/add fault generation. 

Module Fault 
Reporting Enabled 

Enabled Enabled / Disabled. Controls whether the module will 
report faults resulting from either loss of field power or 
overtemperature conditions. 
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Module Parameters 
Field Power 
Removed Enabled 

Enabled Enabled / Disabled. With Module Fault Reporting 
enabled, this parameter controls reporting of Field 
Power Removed module faults. 

Over Temp 
Enabled 

Enabled Enabled / Disabled. With Module Fault Reporting 
enabled, this parameter controls reporting of 
Overtemperature module faults. 

Module Interrupt 
Reporting Enabled 

Disabled Enabled / Disabled.  

Field Power 
Removed Enabled 

Disabled Enabled / Disabled. With Module Interrupt Reporting 
enabled, this parameter controls interrupts for Field 
Power Removed module faults. 

Over Temp 
Enabled 

Disabled Enabled / Disabled. With Module Interrupt Reporting 
enabled, this parameter controls interrupts for 
Overtemperature module faults. 

Analog Output Commanded Feedback 
The module returns a copy of the analog output data received from CPU in its corresponding 
channel analog input shared memory.  This Output Commanded Feedback can be monitored to 
check the values being sent to the channels.  The data is in the same scaled format as the 
output data for each channel. During normal operation this feedback data should match the 
actual output data after one or more PLC scans of module inputs. During faults, ramping, 
overrange, and clamping conditions, the analog output data may differ from the commanded 
output. 

OverTemperature  
If OverTemperature is enabled, the module generates an OverTemperature alarm if the 
module’s internal temperature is too great for the number of outputs that are on at the same 
time. In addition to the configurable options for OverTemperature fault reporting and interrupts, 
an over temperature condition is also indicated by the OverTemperature bit in the module’s 
Status Reference data. Detection of the OverTemperature status bit is always enabled. 
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Channel Parameters 
Parameter  Default Description 
Range Type Disabled 

Current 
Sets up the type of output to be used for each channel. 
Choices are: Disabled Voltage, Disabled Current, 
Voltage/Current 

Range (Only for 
Range Type 
Voltage/Current) 

-10V to 
+10V 

For voltage/current: -10V to +10V, 0V to +10V, 4mA to 20 
mA, 0mA to 20 mA 

Channel Value Format 32-bit 
Floating 
Point 

16-bit integer or 32-bit floating point 

Outputs Default Force to 
Default 
Value 

Controls the state the output will be set to in Outputs 
Disabled mode (stop),  if a fault occurs, if power is lost, or if 
the configuration is cleared.  
Choices are Hold Last State, or default to a specific 
configured default value.  
 

Continued … 

Range Type 
Each channel on the module that will be used should be configured for Voltage/Current. Its 
voltage or current range and other parameters can then be configured as needed. 

If the channel output will not be used and is not wired, select either “Disabled” option. 

If the channel is wired to a current output, but will not presently be used, select "Disabled 
Current". This will set the channel's current output to 0mA (the channel’s voltage output will be 
non-zero).   

If the channel is wired to a voltage output, but will not presently be used, select "Disabled 
Voltage". This will set the channel's voltage output to 0V (the channel’s current output will be 
non-zero).   

 If a channel is disabled, it is not necessary to configure any of its other parameters. 
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Output Defaults 
If Hold Last State is enabled, an output will hold its last commanded value when the CPU 
indicates Outputs Not Enabled, or if one of the fault conditions listed below occurs.  If Hold Last 
State is disabled, the output is commanded to go to the Default Value.  The Default Value must 
be set within the selected output range. If both Default Value and Ramp Rate are enabled, the 
channel will ramp to the default value. 

Fault conditions are: 

 CPU outputs are not enabled  

 Backplane power is not ok. In that case, there is no ramping, even if ramping has been 
enabled. 

 Loss of communications from CPU. 

 Loss of I/O communications. 

 Loss of field power.  

Outputs Default Notes 

 Hot Removal of the module in an I/O Enabled mode will cause all outputs to Hold Last State 
(even channels configured for Force to Default Value). If that operation is not desirable, the 
outputs can be forced to default by first turning off field power and removing the module’s 
Terminal Block before hot-removing the module.  

 Resetting the module using SVC_REQ 24 causes all channels to Hold Last State even if 
Default Value is configured. The application program must handle output defaulting before 
execution of the Service Request. 

 Default Ramp Rate configuration is ignored if backplane power from the power supply is 
lost. Channels configured for Default Value go to the default value immediately. 

 The first time a configuration is stored following a return of backplane power, the Default 
Ramp rate is not used. Any channel configured for Default Value goes to its default value 
immediately. If analog power was not lost and the same configuration is restored on the next 
powerup, the channel state is unchanged from the time the power was lost. The Default 
Ramp Rate is used for any subsequent reconfiguration. 
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Output Default Conditions and Actions 
Condition Hold Last 

State or 
Default 
Value 

Default 
Ramp 
Rate 
Enabled 

Outputs Enabled 
and Ramp Rate 
Enabled 

Channel Output Setting 
(Except where indicated, field 
power is assumed to be present). 

N/A N/A No Output goes to its commanded 
value from reference memory; 
defaults don’t apply. 

Outputs 
Enabled and 
No Faults 

N/A N/A Yes Output is ramped to the 
commanded output from 
reference memory at the Outputs 
Enabled ramp rate. Defaults don’t 
apply. 

Default 
Value 

No N/A Output is set to the Default Value 

Default 
Value 

Yes N/A Output is ramped to the Default 
Value at the Default ramp rate, 
starting at the last commanded 
value before entering mode. 

Outputs 
Disabled, Fault  
Mode, or 
Reconfiguration 

Hold Last 
State 

N/A N/A Output is held at the last 
commanded value 

Default 
Value 

N/A N/A Output is set to the Default Value. Loss of 
Backplane 
Power or First 
Configuration 
Store after 
Powerup 

Hold Last 
State 

N/A N/A Output is held at last commanded 
value. 

Hot Removal, 
Reset with 
SVCREQ 24 or 
Cleared 
Configuration 

N/A N/A N/A Output is held at last commanded 
value. 

Loss of Field 
Power 

N/A N/A N/A All outputs go to 0V and 0mA. 
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Channel Parameters, continued 
Parameter  Default Description 
High Scale Value (Eng 
Units) 

Note:  Scaling is disabled if both High Scale Eng. 
Units equals High Scale A/D Units and Low Scale 
Eng. Units equals Low Scale A/D Units. 
Default = High A/D Limit of selected range type. 

Low Scale Value (Eng 
Units) 

Default is Low A/D Limit of selected range type. 
Must be lower than the high scaling value. 

High Scale Value (A/D 
Units) 

Default is High A/D Limit of selected range type. 
Must be greater than the low scaling value. 

Low Scale Value (A/D 
Units) 

The defaults for the 4 
Scaling parameters  
depend on the 
configured Range 
Type and Range.  
Each Range and 
Range Type have a 
different set of 
defaults. 

Default is Low A/D Limit of selected range type. 

Continued … 

Output Scaling 
By default, the module converts a floating point value from the CPU into a voltage or current 
output over the entire span of its configured Range.  For example, if the Range of a channel is 4 
to 20mA, the module accepts channel output values from 4.000 to 20.000.  By modifying one or 
more of the four channel scaling parameters (Low/High Scale Value parameters) from their 
defaults, the scaled Engineering Unit range can be changed for a specific application. Scaling is 
always linear and inverse scaling is possible.  All alarm values apply to the scaled Engineering 
Units value, not to the A/D units value. 

The scaling parameters only set up the linear relationship between two sets of corresponding 
values. They do not have to be the limits of the output. 

Example  
In this example, the application should interpret 32000 counts as +10V and –32000 counts as -
10V .  The following channel configuration will scale a +/-10V output channel to +/-32000 
counts. 

Channel Value Format = 16 Bit Integer 

High Scale Value (Eng Units)  =  32000.0 

Low Scale Value (Eng Units)  =  -32000.0 

High Scale Value (A/D Units)  =  10.000 

Low Scale Value (A/D Units)  = -10.000 

 

 

 

Voltage -10,000 +10,000 -32,000

Counts

32,000
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Channel Parameters, continued 

Parameter  Default Description 
High Alarm (Eng Units) 

Low Alarm (Eng Units) 

The defaults 
depend on the 
configured 
Range. 

All of the alarm parameters are specified in 
Engineering Units.  
When the configured value is reached or below 
(above), a Low (High) Alarm is triggered.   

Outputs Enabled Ramp 
Rate (Eng Units) 

0.0 The rate in Engineering Units at which the output will 
change during normal operation.  

Default Ramp Rate 
(Eng Units) 

0.0 The rate in Engineering Units at which the output will 
change if a fault condition occurs or if outputs are not 
enabled. 

Output Clamping 
Enabled 

Disabled Enabled / Disabled. See description below. 

Upper Clamp Limit 
(Eng Units) 
Lower Clamp Limit 
(Eng Units) 

The defaults 
depend on the 
configured 
Range. 

The Upper Clamp Limit must be greater than the 
Lower Clamp Limit. This parameter can be used to 
restrict the output to a range that is narrower than its 
configured Range Type. For example, a channel 
configured for –10V to +10V could be restricted to -8V 
to +7.5V. 

Default Value (Eng 
Units) 

0.0 If Hold Last State is disabled, the output is 
commanded to go to the Default Vale when the CPU 
is not in Outputs Enabled mode or under certain fault 
conditions. 

User Offset (Eng Units) 0.0 A configurable value that can be used to change the 
base of the channel. This value is added to the scaled 
value of the channel before alarm-checking. 

Continued … 

Lower, Upper Clamp and Alarms  
Alarms can be used to indicate when the module has been commanded to meet or exceed the 
configured high or low limits for each channel. These are set at six configurable alarm trigger 
points: 

 High Alarm and Low Alarm 
 Upper Clamp and Lower Clamp 
 Overrange and Underrange Alarm 

Each alarm is individually configurable per channel to generate diagnostics bit status, fault 
alarms, or interrupt alarms. 

If a channel is commanded higher than the Upper Clamp value, the output is set to the Upper 
Clamp value and an Upper Clamp condition is indicated. If a channel is commanded lower than 
the Lower Clamp value, the output is set to the Lower Clamp value and a Lower Clamp 
condition is indicated. 
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The High and Low Alarm checks are performed on the engineering units output value after 
possibly being adjusted by ramping, clamping, and fault conditions. 
 

Channel Parameters, continued 

Parameter  Default Description 
Diagnostic Reporting Enable  
If Diagnostic Reporting is enabled, 
the additional parameters listed 
below can be used to enable 
specific types of alarms. 

Disabled 

Fault Reporting Enable  
If Fault Reporting is enabled, the 
additional parameters listed below 
can be used to enable specific 
types of Faults. 

Disabled 
  

Interrupts Enable Disabled 
Low Alarm Enable Disabled  

 
High Alarm Enable Disabled 
Under Range Enable Disabled 
Over Range Enable Disabled 
Lower Clamp Alarm Enable Disabled 
Upper Clamp Alarm Enable Disabled 

Diagnostic Reporting Enable options are used 
to enable reference memory reporting of 
alarms into the Diagnostic Reference area. 
Fault Reporting Enable options enable fault 
logging of alarms into the I/O Fault Table. 
These parameters enable or disable the 
individual diagnostics features of a channel.  
When any of these parameters is enabled, the 
module uses associated parameters to 
perform the enabled feature.  
 

For example, if Over Range is enabled in 
the “Diagnostic Reporting Enable” menu, 
the module will set the Over Range bit in 
the Diagnostic Reference for the channel. 

 
If any of these parameters is disabled, the 
module does not react to the associated alarm 
conditions.  
 
For example, if Low Alarm Enable is set to 
Disabled in the “Fault Reporting Enable” menu, 
the Low Alarm fault is not logged in the I/O 
Fault Table when Low Alarm is detected on the 
channel. 

Alarming and Fault Reporting 
The Diagnostic Reporting Enable, Fault Reporting Enable, and Interrupt Enable configuration 
parameters can be used to enable different types of responses for individual channel alarms.  
By default, all responses are disabled on every channel.  Any combination of alarm enables can 
be configured for each channel.   

 If Diagnostic Reporting is enabled, the module reports channel alarms in reference memory 
at the channel's Diagnostic Reference address.   

 If Fault Reporting is enabled, the module logs a fault log in the I/O Fault table for each 
occurrence of a channel alarm.  

 If Interrupts are enabled, an alarm can trigger execution of an Interrupt Block in the 
application program, as explained below.  
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Using Interrupts 
To properly configure an I/O Interrupt, the Interrupt enable bit or bits must be set in the module’s 
configuration.  In addition, the program block that should be executed in response to the 
channel interrupt must be mapped to the corresponding channel's reference address.   

Example:  

In this example, the Channel Values Reference Address block is mapped to %AQ0001-
%AQ0008.  An I/O Interrupt block should be triggered if a High Alarm condition occurs on 
channel 2. 

 Configure the High-Alarm condition. 

 Set the High-Alarm Interrupt Enable flag for Channel 2 in the module configuration. 

Channel 2's reference address corresponds to %AQ00003 (2 Words per channel), so the 
interrupt program block Scheduling properties should be set for the "I/O Interrupt" Type and 
"%AQ0003" as the Trigger. 
 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 331 of 3383



 
                                                                                  

GFK-2314B           Chapter 10  Analog Output Modules                                                                 10-31 

10    

Module Data: IC695ALG704 and IC695ALG708 
The module receives its channel data from its configured output words, beginning at its 
assigned Channel Value Reference Address. Each channel occupies 2 words (whether the 
channel is used or not): 

Channel Value  
Reference Address 

Contains this Input 

+0, 1 Channel 1 

+2, 3 Channel 2 

+4, 5 Channel 3 

+6, 7 Channel 4 

For Module IC695ALG708 Only: 

+8, 9 Channel 5 

+10, 11 Channel 6 

+12, 13 Channel 7 

+14, 15 Channel 8 
 

Depending on its configured Channel Value Format, each enabled channel output reference 
location is read as a 32-bit floating point or 16-bit integer value.   

In the 16-bit integer mode, low word of the 32-bit channel data area contains the 16-bit integer 
channel value.  The high word (upper 16-bits) of the 32-bits is ignored. The full range of the 16-
bit integer is a signed decimal value from +32767 to –32768. 

Because the channel reference location is 32 bits, it is possible for the application program to 
write 32-bit signed decimal values to the output reference. However, the program logic must 
restrict the magnitude of the value to the range +32767 to –32768. Exceeding this range will 
result in misinterpretation of the sign bit, and incorrect output channel operation. 
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Channel Diagnostic Data 
In addition to the input data from field devices, the module can be configured to report channel 
diagnostics status data to the CPU. The CPU stores this data at the module’s configured 
Diagnostic Reference Address. Use of this feature is optional. 

The diagnostics data each channel occupies 2 words (whether the channel is used or not): 

Diagnostic  
Reference Address 

Contains Diagnostics Data for: 

+0, 1 Channel 1 

+2, 3 Channel 2 

+4, 5 Channel 3 

+6, 7 Channel 4 

For Module IC695ALG708 Only: 

+8, 9 Channel 5 

+10, 11 Channel 6 

+12, 13 Channel 7 

+14, 15 Channel 8 

When a diagnostic bit equals 1, the alarm or fault condition is present on the channel.  When a 
bit equals 0 the alarm or fault condition is either not present or detection is not enabled in the 
configuration for that channel.  

For each channel, the format of this data is: 

Bit Description 

1 Low Alarm Exceeded = 1 

2 High Alarm Exceeded = 1 

3 Underrange = 1 

4 Overrange = 1 

5 – 20 Reserved (set to 0). 

21 Lower Clamp Active = 1 

22 Upper Clamp Active = 1 

23 - 32 Reserved (set to 0). 
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Module Status Data 
The module can also optionally be configured to return 4 bits of module status data to the CPU. 
The CPU stores this data in the module’s 32-bit configured Module Status Data reference area. 

Bit Description 

1 Module OK (1 = OK, 0 = failure, or module is not present) 

2 Terminal Block Present (1 = Present, 0 = Not present) 

3 Field Power (0 = Present, 1 = Not present) 

4 Module Overtemperature (0 = Not overtemperature, 1 = Approaching or 
exceeding overtemperature) 

5 - 32 Reserved 

Terminal Block Detection 
The module automatically checks for the presence of a Terminal Block.  

The module’s TB LED indicates the state of the terminal block.  It is green when the Terminal 
Block is present or red if it is not.  

Faults are automatically logged in the CPU’s I/O Fault table when the terminal block is inserted 
or removed from a configured module in the system.  The fault type is Field Fault and the fault 
description indicates whether the fault is a "Loss of terminal block" or an "Addition of terminal 
block".  If a Terminal Block is not present while a configuration is being stored, a "Loss of 
terminal block" fault is logged.  

Bit 2 of the Module Status Reference indicates the status of the terminal block.  To enable 
Module Status reporting, the Module Status Reference must be configured.  During operation, 
the PLC must be in an I/O Enabled mode for the current Module Status to be scanned and 
updated in reference memory. 
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Field Wiring: IC695ALG704 and IC695ALG708 

The table below lists wiring connections for the Non-Isolated Analog Output Modules. There are 
no shield terminals. For shielding, tie cable shields to the ground bar along the bottom of the 
backplane. M3 tapped holes are provide in the ground bar for this purpose. 

Terminal IC695ALG704 IC695ALG708 IC695ALG704 IC695ALG708 Terminal 
1 Channel 2 Voltage Out Channel 1 Voltage Out 19 
2 Channel 2 Current Out Channel 1 Current Out 20 
3 Common (COM) Common (COM) 21 
4 Channel 4 Voltage Out Channel 3 Voltage Out 22 
5 Channel 4 Current Out Channel 3 Current Out 23 
6 Common (COM) Common (COM) 24 
7 No Connection Channel 6 Voltage Out No Connection Channel 5 Voltage Out 25 
8 No Connection Channel 6 Current Out No Connection Channel 5 Current Out 26 
9 Common (COM) Common (COM) 27 

10 No Connection Channel 8 Voltage Out No Connection Channel 7 Voltage Out 28 
11 No Connection Channel 8 Current Out No Connection Channel 7 Current Out 29 
12 Common (COM) Common (COM) 30 
13 Common (COM) Common (COM) 31 
14 Common (COM) Common (COM) 32 
15 Common (COM) Common (COM) 33 
16 Common (COM) Common (COM) 34 
17 Common (COM) Common (COM) 35 
18 Common (COM) +24V In 36 

Each channel can be individually-configured to operate as a voltage output or a current output, 
not both simultaneously 

 

V 
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Output Channel 1 Voltage Out

    Channel 1 Current Out
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   Channel 4 Voltage Out

    Channel 4 Current Out
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Analog Mixed Modules 

This chapter describes the following Analog Mixed module for PACSystems RX3i controllers.   

 

Analog Mixed Module Catalog Number 
 Output Module, 4 Inputs, 2 Outputs, Current/Voltage IC694ALG442  

 

 

 

 

  

Chapter 

11 
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Analog Module, 4 Inputs/2 Outputs, Current/Voltage: IC694ALG442 
 
 

MODULE 0K

MODULE P/S

IC694ALG442 

I1 
  
 
  

I2 
  
  
 

I3 
 
  
 

I4 
 
 
 

Q1 
 
 
 

Q2 

 

Analog Current/Voltage Input/Output module, IC694ALG422, provides four 
differential input channels and two single-ended output channels.   Each 
channel can be configured with the Machine Edition software for one of 
the following ranges:   

 0 to + 0 volts (unipolar), default. 
 - 0 to + 0 volts (bipolar) 
 0 to 20 mA 
 4 to 20 mA 

Input channels can also be configured for 4 - 20 mA Enhanced mode. 
This module may be installed in any I/O slot in the RX3i system. 

Module Features  
Outputs can be configured to either Hold Last State if system power is 
interrupted or to reset to the low end of their range. Outputs can also be 
configured to operate in ramp mode on command from the application 
program.  In ramp mode, the output channel ramps to a new value over a 
period of time, rather than taking the new value immediately. 

High and low alarm limits can be set for all input channels and an open–
wire fault (current output modes) can be reported to the CPU for each 
output channel.    

Isolated +24 VDC Power  
This module must receive 24 VDC power from an external source. If the 
module is located in an RX3i Universal Backplane, the external source 
can be connected via the TB  connector on the left side of the backplane 
or directly on the module’s terminal block.  If the module is located in an 
Expansion Backplane, the external source must be connected to the 
module’s terminal block. 

LEDs 
The Module OK LED indicates module status. The Module P/S LED indicates whether the 
external +24 VDC power supply is present and is above a minimum designated level. Both 
LEDs are powered from the +5 VDC backplane power bus. 

LED Description 
Module  

OK 
ON:  Module OK and configured 
Flashing: Module OK but not configured  
OFF: Module is defective or no +5 VDC backplane power present 

Module 
P/S 

ON: User power is present 
OFF: No user power 
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Specifications: ALG442 
 

Power Requirements 
External Supply Voltage Range 20 to 30 VDC (24 VDC typical) 
Power Supply Rejection Ratio  Current: 5 μA/V (typical), 0 μA/V (maximum) 

Voltage: 25 mV/V (typical), 50 mV/V (maximum)  

( measured by varying VUSER from 24 VDC to 30 VDC) 
Voltage Ripple 0% 

Power Consumption 95 mA from internal +5 VDC Supply, 29 mA from external 
supply 

Isolation Field to Backplane 
(optical) and to frame ground 

250 VAC continuous; 500 VAC for  minute 

Analog Outputs  2, Single–Ended 
      Analog Current Output  

Output Current Ranges 0 to 20 mA, 4 to 20 mA 
Resolution at 0 to 20 mA:  0.625 μA (  LSB = 0.625 A) 

at 4 to 20 mA:  0.5 μA (  LSB = 0.5 μA) 
Absolute Accuracy  +/-0. % of full scale @ 25°C (77°F), typical 

+/-0.25% of full scale @ 25°C (77°F), maximum 
+/-0.5% of full scale over operating temperature range 
(maximum) 

Maximum Compliance 
Voltage 

VUSER –3 V (minimum) to VUSER
  (maximum) 

User Load 0 to 850  (minimum at VUSER = 20 V, maximum 350  at VUSER 
= 30 V)  

Output Load Capacitance 2000 pF (maximum) 
Output Load Inductance  H (maximum) 

      Analog Voltage Output  
Output Ranges - 0 to + 0 V (bipolar), 0 to + 0 V (unipolar) 
Resolution at – 0 V to + 0 V:  0.3 25 mV (  LSB = 0.3 25 mV) 

at 0 to + 0 V:    0.3 25 mV (  LSB = 0.3 25 mV) 
Absolute Accuracy2 +/-0.25% of full scale @ 25°C (77°F), typical 

+/-0.5% of full scale @ 25°C (77°F), maximum 
+/- .0% of full scale over operating temperature range 
(maximum) 

Output Loading 5 mA (2 K Ohms minimum resistance) 

Output Load Capacitance  μF (maximum capacitance) 
.   In the presence of severe RF interference (IEC 80 –3, 0V/m), accuracy may be degraded to +/- % FS. 

2.   In the presence of severe RF interference (IEC 80 –3, 0V/m), accuracy may be degraded to +/-4% FS. 
Continued…

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 338 of 3383



 
 

11-4           PACSystems™ RX3i  System Manual  –  May 2005                                                            GFK-2314B 

11    

 

Specifications, continued 
Analog Inputs 4, differential 
     Analog Current Input  

Input Ranges 0 to 20 mA, 4 to 20 mA, 4 to 20 mA Enhanced 
Resolution 5 μA (  LSB = 5μA) 
Absolute Accuracy3 +/- 0.25% of full scale @25°C (77°F) 

+/-0.5% of full scale over specified operating temperature range 
Linearity <  LSB 
Common Mode Voltage 200 VDC (maximum) 
Common Mode 
Rejection 

>70 dB at DC; >70 dB at 60 Hz 

Cross Channel 
Rejection 

>80 dB from DC to  kHz 

Input Impedance 250  
Input Filter Response 29 Hz 

     Analog Voltage Input  
Input Ranges 0 to + 0 V (unipolar), - 0 to + 0 V (bipolar) 
 Resolution at 0 to + 0 V: 2.5 mV (  LSB = 2.5 mV) 

at – 0 to + 0 V: 5 mV (  LSB = 5 mV) 
Absolute Accuracy3 +/-0.25% of full scale @25°C (77°F);  

+/-0.5% of full scale over specified operating temperature range 
Linearity <  LSB 
Common Mode Voltage 200 VDC (maximum) 
Common Mode 
Rejection 

>70 dB at DC; >70 dB at 60 Hz 

Cross Channel 
Rejection 

>80 dB from DC to  kHz 

Input Impedance 800 K Ohms typical) 
Input Filter Response 29 Hz 

3.  In the presence of severe RF interference (IEC 80 –3, 0V/m), accuracy may be degraded 
to +/-2% FS. 

Refer to Appendix A for product standards and general specifications. In order to meet the IEC 
000-4-3 levels for RF Susceptibility specified in Appendix A, when this module is present, the 

system must be mounted in a metal enclosure. 
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Field Wiring: ALG442  
The diagram below shows voltage and current connections for the module. Each channel can 
be configured independently as a voltage or a current channel, not both simultaneously. 

          

Terminal Signal Definition 
 24VIN User Supplied +24 VDC Input 

2 JMP  Jumper terminal for connecting 
250Ω  sense resistor for CH  

3 JMP2 Jumper terminal for connecting 
250Ω  sense resistor for CH2 

4 +CH  Positive connection for differential 
analog input channel  

5 +CH2 Positive connection for differential 
analog input channel 2 

6 -CH  Negative connection for differential 
analog input channel  

7 -CH2 Negative connection for differential 
analog input channel 2 

8 JMP3 Jumper terminal for connecting 
250Ω  sense resistor for CH3 

9 JMP4 Jumper terminal for connecting 
250Ω  sense resistor for CH4 

0 +CH3 Positive connection for differential 
analog input channel 3 

 +CH4 Positive connection for differential 
analog input channel 4 

2 -CH3 Negative connection for differential 
analog input channel 3 

3 -CH4 Negative connection for differential 
analog input channel 4 

4 Vout CH  Voltage output for channel  
5 Iout CH  Current output for channel  
6 Vout CH2 Voltage output for channel 2 
7 Iout CH2 Current output for channel 2 
8 V COM Common return for voltage 

outputs 
9 I RET Common return for User supplied 

+24 V and current outputs 
20 GND Frame ground connections for 

cable shields 
   

 Field       Terminals      Field  
Wiring                            Wiring

* Optional Shield 
Connection 

 I1 

JMP  

(+) 
 

 (-) 

24 VDC IN 
1 
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Input Scaling  
Resolution per bit depends on the configured input or output range as shown in the table of 
module specifications. The module scales each current and voltage input to a value in counts 
for the CPU.  
 

Configured Range Scaled Counts Values 
0 to 0 V (default) 0 to 32767 

- 0 to 0 V -32768 to 32767 
4 to 20 mA 0 to 32767 
0 to 20 mA 0 to 32767 

0 to 20 mA Enhanced -8000 to 32767 
In the 0 to + 0 V default range, 0 volts corresponds to a count of 0 and + 0 volts corresponds to 
a count of 32000.  In the - 0 to + 0 volt range, - 0 volts corresponds to a count of -32000 and 
+ 0 volts corresponds to a count of +32000.  Full 2–bit resolution is available over either 
range. In the 4 to 20 mA range, 4 mA corresponds to a count of 0 and 20 mA corresponds to a 
count of 32000.  In the 0 to 20 mA range, 0 mA corresponds to a count of 0 and 20 mA 
corresponds to a count of 32000.  Full 2–bit resolution is available over the 0 to 20 mA range.  

In the 4 to 20 mA Enhanced range, 0 mA corresponds to a count of -8000, 4 mA corresponds to 
a count of 0 (zero) and 20 mA corresponds to a count of +32000.  The Enhanced range 
automatically provides 4 to 20 mA range scaling. Negative digital values are provided for input 
current levels between 4 mA and 0 mA.  This creates a low alarm limit that detects when the 
input current falls from 4 mA to 0 mA, providing open–wire fault detection in 4 to 20 mA 
applications.   

Input Voltage Scaling Input Current Scaling 

 

0 
0V to +10V Inputs 

Counts   
32000

0

+ 0V

 

 

4

Counts

Current (mA) 

4 to 20mA 
Range 

20 0

32000

0 to 20mA 
Range

 

If the current source is reversed into the input, or is less than the low end of the current range, 
the module inputs a data word corresponding to the low end of the current range (0000H in 
%AI).  If an input is out of range (greater than 20 mA), the A/D converter adjusts it to full scale 
(corresponding to 7FFFH in %AI). 
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Output Scaling 

The module scales counts data received from the CPU to a current or voltage value for each 
output.  
 

Configured Range Values Sent By CPU Values Accepted by Module  
0 to 0 V (default)  0 to 32767 0 to 32767 

- 0 to 0 V -32768 to 32767 - 32768 to 32767 
4 to 20 mA 0 to 32767 0 to 32000 
0 to 20 mA 0 to 32767 0 to 32767 

For a 0 to 0 V output, the module scales count outputs from 0 to 32000 to output voltages from 
0 to + 0 volts.  The module scales count values from 3200  to 32767 to overrange voltages up 
to a maximum of approximately 0.24 volts.   

For a - 0 to + 0 V output, the module scales count outputs in the range +/-32000 to output 
voltages from – 0 V to + 0 V. The module scales count values from -3200  to -32768 and from 
+3200  to +32767 to overrange voltages up to a maximum of approximately +/- 0.24 V.  

For a 4 to 20 mA output, the module scales count outputs from 0 to 32000 counts to output 
currents from 4 to 20 mA. If the CPU sends a value above 32000 counts, the module uses the 
value 32000 in the D/A converter. No error is returned. 

For a 0 to 20 mA output, the module scales count outputs from 0 to 32000 to output currents 
from 0 to 20 mA. The module scales count values from 3200  to 32767 up to a maximum output 
current of approximately 20.5 mA.   

Output Voltage Scaling Output Current Scaling 

 Counts   

0 - 0V + 0V 

+32000

-32000

0

-10V to +10V Outputs 
0
0V to +10V Outputs 

Counts  
+32000

0

+ 0V

 

4

Counts

Current (mA)

4 to 20mA 
Range

200

32000

0 to 20mA 
Range 
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I/O Data: ALG442 
This module uses two %AQ references and four %AI references, depending on configuration. 
Data in the %AI and %AQ registers is in 6–bit 2’s complement format.  

 
MSB                                                                                                                                     LSB 

X             0      9        8       7        6       5        4        3        2               0       X       X       X 
 

The module also uses 8, 6 or 24 %I references for status data, depending on the alarm status 
configuration.  Status data format is shown on the next page. 

Input Data 
Resolution of the converted signal is 2 bits binary (  part in 4096).  The placement of the 2 
bits from the A/D converter in the %AI data word is shown above.  
The bits in the %AI data table that were not used are forced to 0 (zero) by the analog input 
channel.  

Output Data 
Each output channel is capable of converting 5 to 6 bits (depending on the range selected) of 
binary data to an analog output.   
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Status Data: ALG222 
Analog Module IC694ALG222 can be configured to return 8, 6, or 32 status bits to the PLC 
CPU. Content of the status data is shown below. 

 

         2        3        4       5        6        7       8         

Module OK = , not OK = 0 

User Power Supply OK = , absent or not OK = 0 

Reserved 

Error Code:  Binary Hex Meaning 

  0000 0 No errors 
  000   invalid channel 
  00 0 2 invalid alarm level 
  00  3 invalid ramp time or step 
  000 8 invalid COMMREQ function 

  9      0            2     3      4     5      6         

Input Channel  Low Alarm: 0 = above limit,  = at limit or below 

Input Channel  High Alarm: 0 = below limit,  = at limit or above 

Input Channel 2 Low Alarm 

Input Channel 2 High Alarm 

Input Channel 3 Low Alarm 

Input Channel 3 High Alarm 

Input Channel 4 Low Alarm 

Input Channel 4 High Alarm 

  7      8      9      20     2       22     23      24         

Output  (Current mode) Broken Wire: 0 = OK,  = Broken Wire 

Output 2 (Current mode) Broken Wire 

Reserved 

 

Error Code 
Byte  of the status data contains a status/error code for COMMREQs sent to the module. Only 
the most recent error is reported; an existing error code will be overwritten if another error 
occurs.  The priority of errors is: 

. Invalid COMMREQ function (highest priority) 
2. Invalid channel. 
3. Invalid data (ramp or alarm parameter) (lowest priority). 

If multiple errors occur, the one with the highest priority is reported in the error code. The 
module will not stop standard operation if an error is detected; these error bits are informational 
only, and can be ignored.  
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 Configuration: ALG442 
The following module parameters can be configured using the Machine Edition software: 
 

Parameter Description Values 
Stop Mode Output state when module goes 

from Run to Stop mode 
Hold or Default Low  

Reference 
Address 

Starting %AI address for the 
module’s analog input data 

 

Reference 
Address 

Starting %AQ address for the 
module’s analog output data 

 

Reference 
Address 

Starting %I address for the 
module’s status data 

 

%I Length Number of %I status bits that will be 
used for module and channel status 
data: 

8 (module and power status only) 
6 (above plus input status) 

24 (all above plus output status) 
Output Range Type of output range 0 to + 0 V,  - 0 to + 0 V, 4 to 

20 mA, 0 to 20 mA 
Input Range 
 

Type of input range 0 to + 0 V,  - 0 to + 0 V, 4 to 
20 mA,  0 to 20 mA, 4 to 20 mA 
Enhanced 

Alarm Low Limit Low limit alarm value for each input. 
Must be less than the same 
channel’s high alarm 

-32768 to 32759 

Alarm High Limit High limit alarm value for each input -32767 to 32760 
 
The choice for Stop Mode (Hold or Default Low) determines how outputs operate when the 
module goes from Run to Stop mode.  If the configured Stop Mode is Hold (the default), the 
module holds outputs at the last state received from the CPU.  If the Stop Mode is Default Low, 
the outputs will go to their low values.  In current mode (4-20 mA), outputs go to 4 mA if 
configured for DEFLOW.  In current mode (0-20 mA), outputs go to 0 mA if configured for 
DEFLOW. In voltage mode (unipolar (0 to + 0V) and bipolar (+ 0V to - 0V), outputs go to 0V if 
configured for DEFLOW. 

The Alarm Low and Alarm High parameters can be used to set up limits that cause alarm 
indications to be passed to the PLC for each channel. Values entered without a sign are 
assumed to be positive.  These configured alarm limits are stored until changed by a new 
configuration. The configured high and low alarm limits can be changed temporarily by a 
COMMREQ from the application program as described later in this chapter.  
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Ramp Mode Operation for ALG442 
Outputs on module ALG442 can be set up to operate in Ramp mode.  In normal operating 
mode, a new value entered in an output channel’s %AQ reference causes the output to change 
directly to the new value.  In Ramp mode, the output goes to the new value over a period of 
time.  The output channel starts a new ramp (either up or down) each time the value in its %AQ 
reference changes.  The module performs range checking on new output values and 
automatically adjusts out-of-range values before making the ramp computations. 

 Output 

%AQ Value Changes 

Example Output in Ramp Mode 

Example Output in Standard Mode 

Time 

Final Output Value 
Corresponding to 
New %AQ Value 

 

Use of Ramp mode is set up for either channel or both output channels using a COMMREQ 
command as explained in this chapter. The ramp slope can be set up in the COMMREQ as: 

 a total ramp time from  millisecond to 32 seconds, or: 
 a sequence of  to 32000 -millisecond steps.   

A channel stays in Ramp mode until the module receives a new COMMREQ either changing or 
canceling the ramp operation, or until power is cycled. The channel will not change modes after 
a hardware configuration download. Because COMMREQ settings are temporary, it will be lost 
after a power cycle. 
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If the module receives a new COMMREQ that changes ramp operation while an output is in the 
process of ramping, the new ramp settings take effect as follows: 

 If Ramp mode is turned off during a ramp, the channel goes directly to the value in its %AQ 
reference. 

 If a channel is set up to ramp over a period of time, but a new COMMREQ is received 
commanding the channel to instead ramp in a sequence of measured steps, ramp operation 
changes as soon as the COMMREQ is processed (assuming that the step is valid). 

 If a channel is set up to ramp as a sequence of measured steps, but a new COMMREQ is 
received commanding the channel to instead ramp over a period of time, it immediately 
starts a new ramp using the present output as the starting output and the present time as 
the start time. 

If the module receives a Ramp command for an invalid channel, step height or ramp time, the 
module ignores the command and returns an error code in the first byte of its %I status 
references.  The error code can be cleared by a Clear Errors COMMREQ as described in this 
chapter, or by reconfiguring the module.   
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Changing Module Operation on Command 
Module ALG442 can respond directly to a specific COMMREQ command from the application 
program to: 

 clear the module’s %I error code   
 modify the Input alarm limits, and  
 put one or both outputs in Ramp mode and set up the ramp characteristics 

These changes to module are not retained during loss of power. If the module is power-cycled, 
new commands must be sent to the module to again modify the configured alarm limits, or to set 
up Ramp operation for the outputs. 

COMMREQ Format  

The Communications Request is triggered when the logic program passes power to the 
COMMREQ Function Block. 

 (Enable ) ------------- 

(Command Block address) 

(Rack/Slot Location of 
the module) 
(Task value) 

- 

- 

- 

-  Function Faulted (logic) 

COMM
REQ

IN FT

SYSID

TASK

-  CommReq Delivered 

 
When sent to module ALG442, the parameters of the COMMREQ are: 

Enable:  Control logic for activating the COMMREQ Function Block. 

IN:  The location of the Command Block.  The Command Block contains the parameters of the 
COMMREQ request. It can be located at any valid address within a word-oriented memory area 
(%R, %AI, %AQ, %P, %L, or %W) in the PACSystems PLC. 

SYSID:  A hexadecimal word value that gives the rack (high byte) and slot (low byte) location of 
the analog module.  

TASK:  Task must be set to zero. 

FT Output:  The FT output is set if the PLC CPU is unable to deliver the COMMREQ to the 
module.  When the FT output is set, the module is unable to return a COMMREQ status word to 
the PLC logic application. 
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COMMREQ Command Block  
The format of the COMMREQ for module ALG442 is shown below. For more information about 
using COMMREQs, check the online help and the PACSystems Reference Manual.  

Word Offset Value Description 
Word  Must be 0004 Length of the command block  
Word 2 0000 Not used 
Word 3 (See below) Memory type of COMMREQ Status Word  
Word 4 0-based. Offset of COMMREQ Status Word 
Word 5 0 Reserved 
Word 6 0 Reserved 
Word 7 E20 H (-7679 decimal) COMMREQ command number  
Word 8 0006 Byte length of Command Data (see below) 
Word 9 (See below) Memory type in the CPU for the Command Data 

Word 0 0-based Memory offset for the Command data 
 

Memory Types and Offsets 
The COMMREQ Command Block specifies a memory type and location to receive status 
information about the execution of the command (word 3), and for the command data (word 9). 
The memory types are listed in the table below. For word 4 and word 10, the address offset 
is a zero-based number.  For example, the offset for %R 00 is 99 decimal. 

Type Value 
(Decimal) 

Value 
(Hex.) 

Description 

%R 8 08H Register memory (word mode) 
%AI 0 0AH Analog input memory (word mode) 
%AQ 2 0CH Analog output memory (word mode) 

%I 6 
70 

0H 
46H 

Discrete input memory (byte mode) 
Discrete input memory (bit mode) 

%Q 8 
72 

2H 
48H 

Discrete output memory (byte mode) 
Discrete output memory (bit mode) 

%T 20 
74 

4H 
4AH 

Discrete temporary memory (byte mode) 
Discrete temporary memory (bit mode) 

%M 22 
76 

6H 
4CH 

Discrete momentary internal memory (byte mode) 
Discrete momentary internal memory (bit mode) 

%G 56 
86 

38H 
56H 

Discrete global data table (byte mode) 
Discrete global data table (bit mode) 

%W 96 C4H Word memory (word mode; limited to %W -%W65536) 
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COMMREQ Command Data Format 
In the COMMREQ Command Block (above) words 9 and 0 assign a CPU memory location for 
six bytes of command data. The program logic can use these bytes to set the parameters of the 
COMMREQ.  This module does not use the last command data word.    

word  command word 
word 2 alarm or ramp data 
word 3 Unused for module ALG442 

 
Command to be Performed Word 1 Contains Word 2 Contains 

Change the specified input’s low alarm 
limit to the value in word 2. 

0000 (Input ) 
000  (Input 2) 
0002 (Input 3) 
0003 (Input 4) 

New low alarm limit for the input

Change the specified input’s high alarm 
limit to the value in word 2. 

00 0 (Input ) 
00  (Input 2) 
00 2 (Input 3) 
00 3 (Input 4) 

New high alarm limit for the 
input 

Change the specified input’s low alarm 
limit by the increment in word 2. 

0020 (Input ) 
002  (Input 2) 
0022 (Input 3) 
0023 (Input 4) 

Increment to change the input’s 
configured low alarm limit. 
Increment can be + or -. 

Change the specified input’s high alarm 
limit by the increment in word 2. 

0030 (Input ) 
003  (Input 2) 
0032 (Input 3) 
0033 (Input 4) 

Increment to change the input’s 
high alarm limit. Increment can 

be + or -. 

Turn off Ramp operation for the specified 
output channel and put it in normal 
mode. 

0040 (Output )
004  (Output 2) 

-- 

Put the specified output channel in Ramp 
step mode. Step increment in word 2.  

0050 (Output )
005  (Output 2) 

Step (  to 32000 counts) to be 
taken each millisecond. 

Put the specified output channel in Ramp 
time mode. Ramp total time in word 2.  

0060 (Output )
006  (Output 2) 

Time in milliseconds:  to 
32000 (  ms to 32 seconds) 

Clear the module’s %I error code 00C0 -- 
  
If the requested command is not valid (for example, if the changed alarm limit would be out of 
range) the module ignores the COMMREQ command and returns an error code in the module’s  
%I status data.  The module does NOT stop operating; these error bits are informational only 
and can be ignored.  The error code remains in the %I status bits until cleared by another 
COMMREQ (command 00C0, see directly above), or until the module is reconfigured. 
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 COMMREQ Example 
This example shows setting up 
COMMREQ data and issuing 
the COMMREQ to an Analog 
Mixed module.  

The application program should 
verify the completion of the 
COMMREQ in progress before 
initiating another, so the module 
does not receive COMMREQs 
faster than it can process them.  
One way to do that is to zero 
the contents of the COMMREQ 
status (%R000  in this 
example) as the COMMREQ is 
enabled.  Since the status 
returned for a completed 
COMMREQ is never zero, a 
non–zero status word indicates 
that the COMMREQ has 
completed. 

In this example, the 
COMMREQ command block 
starts at %R0002 and is 
initialized on the first scan.  The 
6 bytes of COMMREQ data 
sent to the module must have 
been moved into%R0 0 -
%R0 03 before the COMMREQ 
is enabled.   

The module is located in rack 0, 
slot 2 so the SYSID input to the 
COMMREQ is 0002.   

 

IN

IN2

IN3

IN4

IN5

IN6

IN7

Q %R000
CONST
+00000

MOVE
WORD

IN Q
LEN

0000

MOVE
WORD

IN Q
LEN

0000

CONST
E20

%R0008 
CONST 

0006 
%R0009

MOVE
INT

IN Q
LEN

0000

MOVE
INT

IN Q
LEN

0000

MOVE
INT

IN Q
LEN

0000

CONST
+00004
CONST
+00000

CONST
+00008
CONST
+00000

CONST
+00000

CONST
+00000

FST_SCN

FST_SCN

%T000

CONST
+00008

CONST
+00 00

CONST
+00000

%R00 0 %R00  

%R000

S
%T0002

%T0003

%T000
R

BLKMV
INT

INT

Q

COMM_
REQ

S
%M000

IN FT

SYSID

TASK

%R0002

CONST
0002

CONST
0000

CONST
+00000

NE_

I

I2%R000

R

S

%T0002

%T0004

%T0002

%T0003

 

Setting %T000  moves zero into the COMMREQ status word, enables %T0003 for one sweep 
to initiate the COMMREQ, and sets %T0002 to begin checking the status word.  When a non–
zero status word is detected, %T0002 is reset to discontinue checking and %T0004 is set to 
indicate that the module is ready for the next COMMREQ.  Reference %M000  is set if a 
COMMREQ fault occurs. 
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Universal Analog Input Module 

This chapter describes the following Analog module for PACSystems RX3i controllers.   

 

Universal Analog Input Module Catalog Number 
Universal Input, Voltage, Current, Resistance, RTD, 
Thermocouple, 8 Channels 

IC695ALG600 

 

 

 

 

  

Chapter 

12 
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Universal Analog Input Module, 8 Inputs, RTD, Thermocouple, 
Resistance, Current/Voltage: IC695ALG600 
 
 

MODULE OK 

FIELD STATUS 

TB 

IC695ALG600 

I1 
  
  

I2 
  
 

I3 

 
 

I4 
 

 

I5 

 

I6 

 

I6 

 

I8 

 

Universal Analog Input module IC695ALG600 provides eight general 
purpose input channels and two Cold Junction Compensation (CJC) 
channels.   Inputs are divided into two equal groups of four. Channels can 
be individually-configured using the Machine Edition software for:   
 Any combination of up to 8 channels of voltage, current, thermocouple, 

RTD, and resistance inputs.  
 Thermocouple Inputs: B, C, E, J, K, N, R, S, T 
 RTD Inputs: PT 385 / 39 6, N 6 8 / 672, NiFe 5 8, CU 426  
 Resistance Inputs:  0 to 250 / 500 / 000 / 2000 / 3000 / 4000 Ohms 
 Current: 0–20 mA, 4–20 mA, +20 mA 
 Voltage: +50mV, + 50 mV, 0–5 V, –5 V, 0– 0 V, + 0V 

Module Features  
 Completely software-configurable, no module jumpers to set 
 Six hardware analog-to-digital filter frequencies, individually-selectable 

by channel 
 Rapid channel acquisition times based on filter frequency 
 Full autocalibration 
 On-board error-checking 
 Open-circuit detection for most input types 
 Short-circuit detection for RTDs. 
 User-defined scaling 
 High alarm, low alarm, high-high alarm, low-low alarm detection and 

reporting 
 Module fault reporting 
 Supports diagnostic point fault contacts in the logic program. 
 Flash memory for future upgrades 
 Module Status, Field Status, and TB LEDs 
 CJC compensation on terminal block 
 Temperature in Celsius or Fahrenheit 
 Positive and negative Rate of Change Alarms  
 Configurable software filters for each input channel 
 Configurable interrupts for channel alarms and faults 
 Terminal Block insertion or removal detection 

This module must be located in an RX3i Universal Backplane. It cannot be located in an 
expansion or remote backplane. 

CIMPLICITY® Machine Edition 5.0 SP A LD-PLC Hotfix  or later must be used to configure 
and program a PACSystems RX3i system that includes this module.  The CPU must be RX3i 
model IC695CPU3 0 Firmware Revision 2.80 (Build ID 43A ) or later. 
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Specifications: ALG600 
 

Backplane Power Requirements 400 mA maximum @ 5. V +/- 3% 
350 mA maximum @ 3.3V +/- 3%  

CPU Memory Usage 40 bytes (20 words) of input references for channel input data. 
40 bytes for enhanced diagnostics 
4 bytes for module status reporting. 

Power Dissipation within Module 5.4 watts maximum 
LEDs One green LED to indicate the module status 

One bi-color green/yellow LED to indicate the field status 
One bi-color red/green LED to indicate the terminal block status 

Channel Acquisition Time 0 msec @ 000 Hz, 3 msec @ 200 Hz, 27 msec @ 40 Hz, 67 msec 
@ 6 Hz, 87 msec @ 2 Hz, 27 msec @ 8 Hz 

Channel Update Time The sum of the channel acquisition times for a bank of 4 channels plus 
one of the following if applicable: 
. RTD Lead resistance measurement time (equals channel 

acquisition time) 
2. CJC acquisition time 7 msec. 

Input resolution  to 6 bits, depending on configured range and A/D filter frequency. 
See page 2- 7  for details. 

    Inputs in Ohms Resistance 0-250, 0-500, 0- 000, 0-2000, 0-3000, 0-4000 
 Platinum 385 00, 200, 500, 000 

Platinum 39 6 00, 200, 500, 000 
Nickel 672 20 
Nickel 6 8 00,200, 500, 000 
Nickel-Iron 5 8 604 

 

Copper 426 0 
    RTD Inputs Copper 426 - 00 to 260 degrees C 

Nickel 6 8 - 00 to 260 degrees C 
Nickel 672 -80 to 260 degrees C 
Nickel-Iron 5 8 - 00 to 200 degrees C 
Platinum 385 -200 to 850 degrees C 

 

Platinum 39 6 -200 to 630 degrees C 
    Thermocouple Inputs Type B 300 to 820 degrees C 

Type C 0 to 23 5 degrees C 
Type E -270 to 000 degrees C 
Type J -2 0 to 200 degrees C 
Type K -270 to 372 degrees C 
Type N -2 0 to 300 degrees C 
Type R 0 to 768 degrees C 
Type S 0 to 768 degrees C 

 

Type T -270 to 400 degrees C 
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Specifications, continued 
Voltage / Current Inputs - 0V to + 0V, 0V to + 0V, 0 V to +5V, V to +5V, -50mV to +50mV, 

- 50mV to + 50mV, -20mA to +20mA, 4 to 20 mA, 0 to 20 mA 
Configurable Input Filter 8Hz, 2Hz, 6Hz, 40Hz, 200Hz, 000Hz 
Scaling Floating point user scaling. 
Max RTD Cable Impedance 25 ohms 
RTD Wire Length 000 ft max w/settling time of mSec 
Input Impedance > M ohm for Tc/V/RTD 
Current Input Resistance 249 ohms +/- % 
Open circuit detection time 5 seconds max.  Open circuit detection is available for all configurations 

except +/-20mA current, 0-20mA current, and +/- 0V voltage. 
Max Overvoltage +/- 4.5VDC continuous 
Max Overcurrent 28mA continuous 
Normal Mode Noise Rejection 95 dB minimum @ 50/60 Hz with 8 Hz filter 

85 dB minimum @ 50/60 Hz with 2 Hz filter 
Common Mode Noise Rejection 20dB minimum @ 50/60 Hz with 8 Hz filter 

0dB minimum @ 50/60 Hz with 2 Hz filter 
Settling time to 5% of Full Scale 
(notch filter dependent) 

<80mS 

Calibrated Accuracy at 25°C Better than 0. % of range (except 0 ohm CU RTD) 
Accuracy depends on A/D filter, data format, input noise, and ambient 
temperature.  

Calibration interval 2 months typical to meet accuracy specifications over time.  Module 
will allow for user offset to be applied as a periodic calibration 
adjustment. 

Input Offset Drift with 
Temperature 

3.0 milliohm/°C maximum 
2.0 uV/°C maximum 

Gain Drift with Temperature 50 ppm/°C typical (90 ppm/°C maximum) 
Module error over Full Temp 
range 

0.5% of range typical (depends on range) 
.0% of range maximum 

Module Scan Time 
(notch filter dependent) 

(Assumes 2 ADC’s running in parallel, no CJC or lead resistance) 
0ms per Channel * 4 Channels = 40ms  ( KHz filter) 
27ms per Channel * 4 Channels = 508ms (8Hz filter) 

Channels that are disabled are not scanned, shortening scan time.  
Module conversion method Sigma-delta 
Isolation Voltage 
 channel to channel 
 group to group 
 terminal block to 
 backplane/chassis 

Opto-isolated, transformer isolated 
+- 2.5Vdc channel to channel Tc/V/I/RTD 
250 VAC continuous/ 500 VAC for 60 seconds 
250 VAC continuous/ 500 VAC for 60 seconds  
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Accuracy Specifications 
Maximum Error at: +25°C 0°C to +60°C 
Configured Input Filter 8, 12, 16Hz 200Hz 1000Hz 8, 12, 16Hz 200Hz 1000Hz 

+/- 0.5 V, 0.0 to + 0.5 V +/- 5 mV +/- 5.5 mV +/- 7 mV +/- 0 mV +/-  mV +/- 4 mV
0 to +5.25 V, + .0 to +5.25 V +/- 3 mV +/- 3.3 mV +/- 4.2 mV +/- 5 mV  +/- 5. mV +/- 7 mV 
+/- 55 mV +/- 30 uV +/- 33 uV +/- 42 uV +/- 0 uV +/- 2  uV +/- 54 uV

  Voltage Inputs* 
 

+/- 55 mV +/- 5 uV +/- 7 uV +/- 2  uV +/- 70 uV  +/- 77 uV +/- 98 uV 
Current Inputs* 

 
+/- 22.5 mA, 0.0 to +22.5 mA, 
+3.0 to +22.5 mA 

+/- 20 uA +/- 22 uA +/- 28 uA +/- 40 uA  +/- 44 uA +/- 56 uA 

Type J (- 80°C to + 200°C) +/- 0.6°C +/- 0.7°C +/- 0.9°C +/- 2.3°C +/- 2.6°C +/- 3.3°C 
Type J (-2 0°C to - 80°C) +/- 0.8°C +/- 0.9°C +/- .2°C +/- 3.3°C +/- 3.7°C +/- 4.7°C 
Type N (- 60°C to + 300°C) +/- .0°C +/- . °C +/- .4°C +/- 4.5°C +/- 5.0°C +/- 6.3°C 
Type N (-2 0°C to - 60°C) +/- .8°C +/- 2.0°C +/- 2.6°C +/- 8.0°C +/- 8.8°C +/- .2°C
Type T (- 90°C to +400°C)   +/- 0.9°C +/- .0°C +/- .3°C +/- 4.0°C +/- 4.4°C +/- 5.6°C 
Type T (-270°C to - 90°C) +/- 6.7°C +/- 7.4°C +/- 9.4°C +/- 8.0°C +/- 9.8°C +/- 25.2°C
Type K (-200°C to + 372°C) +/- .0°C +/- . °C +/- .4°C +/- 4.0°C +/- 4.4°C +/- 5.6°C 
Type K (-270°C to -200°C) +/- 9.5°C +/- 0.5°C +/- 3.3°C +/- 2 .0°C +/- 23. °C +/- 29.4°C
Type E (-200°C to + 000°C) +/- 0.6°C +/- 0.7°C +/- 0.9°C +/- 2.5°C +/- 2.8°C +/- 3.5°C 
Type E (-270°C to -200°C) +/- 5.3°C +/- 5.8°C +/- 7.5°C +/- 4.0°C +/- 5.4°C +/- 9.6°C
Type S and R +/- 2.8°C +/- 3. °C +/- 4.0°C +/- .5°C +/- 2.7°C +/- 6. °C
Type C +/- .7°C +/- .9°C +/- 2.4°C +/- 7.0°C +/- 7.7°C +/- 9.8°C 

Thermocouple 
Inputs* 

 

Type B +/- 3.3°C +/- 3.7°C +/- 4.5°C +/- 20.0°C +/- 22.0°C +/- 28.0°C
00  Platinum 385 +/- 0.7°C +/- 0.8°C +/- .0°C +/- .2°C +/- .4°C +/- .7°C 

200  Platinum 385 +/- 0.6°C +/- 0.7°C +/- 0.9°C +/- .0°C +/- . °C +/- .4°C 
500  Platinum 385 +/- 0.5°C +/- 0.6°C +/- 0.7°C +/- 0.9°C +/- .0°C +/- .3°C 

000  Platinum 385 +/- 0.5°C +/- 0.6°C +/- 0.7°C +/- 0.9°C +/- .0°C +/- .3°C 
00  Platinum 39 6 +/- 0.6°C +/- 0.7°C +/- 0.9°C +/- . °C +/- .2°C +/- .6°C 

200  Platinum 39 6 +/- 0.5°C +/- 0.6°C +/- 0.7°C +/- 0.9°C +/- .0°C +/- .3°C 
500  Platinum 39 6 +/- 0.4°C +/- 0.5°C +/- 0.6°C +/- 0.8°C +/- 0.9°C +/- .2°C 

000  Platinum 39 6 +/- 0.4°C +/- 0.5°C +/- 0.6°C +/- 0.8°C +/- 0.9°C +/- .2°C 
Nickel 672 +/- 0.3°C +/- 0.4°C +/- 0.5°C +/- 0.5°C +/- 0.6°C +/- 0.7°C 
Nickel 6 8 +/- 0.3°C +/- 0.6°C +/- 0.5°C +/- 0.5°C +/- 0.6°C +/- 0.7°C 
Nickel-Iron 5 8 +/- 0.4°C +/- 0.5°C +/- 0.6°C +/- 0.7°C +/- 0.8°C +/- .0°C 

RTD Inputs* 
 

Copper 426 +/- .0°C +/- . °C +/- .4C +/- 2.4 °C +/- 2.7 °C +/- 3.4 °C
250 ohms +/- 0.25 +/- 0.28 +/- 0.35 +/- 0.35  +/- 0.39 +/- 0.49 
500 ohms +/- 0.3  +/- 0.33 +/- 0.42 +/- 0.45  +/- 0.5  +/- 0.63 

000 ohms +/- 0.5  +/- 0.55 +/- 0.7  +/- 0.8  +/- 0.88 +/- .2  
2000 ohms +/- 0.9  +/- .0 +/- .26 +/- .5  +/- .65 +/- 2.   
3000 ohms +/- .3  +/- .43 +/- .82 +/- 2.2  +/- 2.42 +/- 3.08 

Resistance 
Inputs* 

 

4000 ohms +/- .7  +/- .87 +/- 2.38  +/- 2.9  +/- 3. 9 +/- 4.06 
Cold Junction 
Temperature  

+/- .5°C maximum 

CJC Sensor  +/- 0.3°C maximum 0°C to +80°C 

* Accuracy is dependent on the ADC output rate selection, data format, and input noise. In 
severe RF environments, accuracy may be degraded by up to +/-2% of full scale. 
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Field Wiring: ALG600  
The table below lists wiring connections for the module.  Except for RTD and resistance type 
inputs, channels are wired as differential inputs. There are no shield terminals.  For shielding, tie 
cable shields to the ground bar along the bottom of the backplane. M3 tapped holes are provide 
in the ground bar for this purpose.   

 Terminal RTD or Resistance TC / Voltage / 
Current RTD or Resistance TC / Voltage / 

Current Terminal 

  CJC  IN+ Channel  EXC+  9 
2  CJC  IN-  Channel  IN+ Channel   IN+  20 
3 Channel 2 EXC+   Channel  iRTN 2  
4 Channel 2 IN+ Channel 2 IN+  Channel  IN- Channel  IN -  22 
5  Channel 2 iRTN Channel 3 EXC+  23 
6 Channel 2 IN- Channel 2 IN - Channel 3 IN+ Channel 3 IN+  24 
7 Channel 4 EXC+   Channel 3 iRTN 25 
8 Channel 4 IN+ Channel 4 IN+ Channel 3 IN- Channel 3 IN-  26 
9  Channel 4 iRTN Channel 5 EXC+  27 
0 Channel 4 IN- Channel 4 IN -  Channel 5 IN+ Channel 5 IN+  28 

 Channel 6 EXC+   Channel 5 iRTN 29 
2 Channel 6 IN+ Channel 6 IN+  Channel 5 IN- Channel 5 IN-  30 
3  Channel 6 iRTN Channel 7 EXC+  3  
4 Channel 6 IN- Channel 6 IN-  Channel 7 IN+ Channel 7 IN+  32 
5 Channel 8 EXC+   Channel 7 iRTN 33 
6 Channel 8 IN+ Channel 8 IN+  Channel 7 IN- Channel 7 IN-  34 
7  Channel 8 iRTN  CJC2 IN+ 35 
8 Channel 8 IN- Channel 8 IN-   CJC2 IN- 36 

 
Thermocouple / Voltage / Current 

 

V 

I 

Current Input 
Channel IN+ 

Channel iRTN 

Channel IN- 

 

Channel IN+ 

Channel iRTN 

Channel IN- 

Voltage Input 

  

  

RTD / Resistance  
 

Negative sense not connected on 4-Wire RTD 

2 Wire RTD or Resistor 

Channel EXC+

Channel IN+ 

 

Channel IN- 

3 or 4 Wire RTD or Resistor  

Channel EXC+

Channel IN+ 

 

Channel IN- 

Excitation 

Sense + 

  

RTD Return 

Sense - 

 
 For current inputs, tie the Return to the associated IN- pin.  
 For 2 wire RTDs, tie EXC+ and IN+ together at the terminal block.   
 For 4 wire RTDs, leave one of the negative sense leads unconnected.  
 For 3 wire RTDs, IN+ = Sense+, IN- = RTD Return, and EXC+ = Excitation current.     
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Installing CJC Sensors  
When using any thermocouple inputs on this 
module, the use of CJC sensors is recommended. 
Installing one CJC sensor will greatly improve the 
accuracy of thermocouple readings. Installing two 
CJC sensors will provide the highest thermocouple 
input accuracy for the module. See “CJC Scan 
Enable” later in this chapter for information about 
configuring and using CJC sensors. 

A CJC sensor compensates for offset voltages 
introduced into the input signal where the 
thermocouple wires are connected to the module.  
A set of two CJC sensors is available as part 
number IC695ACC600. 

The thermistor end of the CJC sensor must be 
installed in the CJC  IN+ or CJC2 IN+ terminal for 
accurate thermocouple temperature 
measurements.  The gold pin end of the CJC 
sensor must be installed in the CJC  IN- or the 
CJC2 IN- terminal.  

Open the Terminal Block contacts fully before 
installing the CJC sensor.  Insert the sensor into 
the Terminal Block contact, maintaining metal-to-
metal contact between the thermistor and the 
Terminal Block contact.  

For a Box-style Terminal Block, maintain pressure 
while screwing down the contact.   

 
 

CJC2 IN+ 
CJC2 IN- 

CJC  IN+ 
CJC IN - 

Thermistor 
End 

CJC Sensor 

Spring-style Terminal Block 

 

Connecting Channels to the Same Thermocouple  Point 
When connecting one or more channels from channels  - 4 and one or more channels from 
channels 5 - 8 to the same thermocouple point electrically, the point should be grounded.  It can 
be grounded at either the sensor or the module, by adding a jumper wire from frame ground to 
the low side of one thermocouple input. 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 358 of 3383



 
 

12-8           PACSystems™ RX3i  System Manual  –  May 2005                                                        GFK-2314B 

12    

Configuration Parameters: ALG600  
 

Module Parameters 
Parameter  Default Description 
Channel Value Reference 
Address 

%AIxxxxx Starting address for the module’s input data. 
This defaults to the next available %AI block. 

Inputs Default Force Off In the event of module failure or removal, this 
parameter specifies the state of the Channel 
Value References. 
  Force Off = Channel Values clear to 0. 
  Hold Last State = Channel Values hold their 
last state. 

Channel Value Reference 
Length 

20  The number of words used for the module’s 
input data 

Diagnostic Reference 
Address 

%Ixxxxx Starting address for the channel diagnostics 
status data. This defaults to the next available 
%I block. 

Diagnostic Reference 
Length 

0 The number of bit reference bits  (0 – 320) 
required for the Channel Diagnostics data. 
Default is 0, which means mapping of Channel 
Diagnostics is disabled.  Change this to a non-
zero value to enable Channel Diagnostics 
mapping. 

Module Status Reference 
Address 

%Ixxxxx Starting address for the module’s status data. 
This defaults to the next available %I block. 

Module Status Reference 
Length 

0 The number of bits (0 – 32) required for the 
Module Status data. Default is 0, which means 
mapping of Module Status data is disabled.  
Change this to a non-zero value to enable 
Module Status data mapping. 

CJC Scan Enable Disabled Cold Junction Compensation can be: No Scan, 
Scan CJC , Scan CJC2, Scan Both CJCs. Use 
of these parameters is described later in this 
section. 

Channel Faults w/o 
Terminal Block  

Disabled Enabled / Disabled: Controls whether channel 
faults and configured alarm responses will be 
generated after a Terminal Block removal.  The 
default setting of Disabled means channel faults 
and alarms are suppressed when the Terminal 
Block is removed.  This parameter does not 
affect module faults including the Terminal Block 
loss/add fault generation. 

I/O Scan Set  The scan set  – 32 to be assigned to the 
module by the RX3i CPU 
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Channel 1 – 8 Parameters 
Parameter  Default Description 
Range Type Disabled Voltage/Current, Thermocouple, RTD, 

Resistance, Disabled 
For voltage/current: - 0V to + 0V, 0V to 
+ 0V, 0V to +5V, V to +5V, -50mV to 
+50mV, - 50mV to + 50mV, -20mA to 
+20mA, 4 to 20 mA, 0 to 20 mA 
For Thermocouple: B, C, E, J, K, N, R, S, T 
For RTD: Platinum 385,  00 ohm / 200 
ohm / 500 ohm / 000 ohm, Platinum 39 6, 
00 ohm  / 200 ohm / 500 ohm / 000 ohm, 

Nickel 672, 20 ohms, Nickel 6 8, 00 
ohms / 200 ohms / 500 ohms / 000 ohms, 
Nickel-Iron 5 8, 604 ohms, Copper 426, 0 
ohms 

Range (Not for Range Type 
Disabled) 

- 0V to + 0V 

For Resistance: 0-250 Ohm, 0 – 500 Ohm, 
0 – 000 Ohm, 0 – 2000 Ohm, 0 – 3000 
Ohm, 0 – 4000 Ohm 

Channel Value Format 32-bit Floating 
Point 

6-bit integer or 32-bit floating point 

Temperature Units (for 
Thermocouple or RTD 
Range Type only) 

Celsius Celsius, Fahrenheit 

RTD RTD 2 Wire (for RTD Range Type only) RTD 2 or 3 Wire
RTD Lead Resistance 
Compensation  

Enabled (for RTD Range Type only)Enabled, 
Disabled 

High Scale Value (Eng 
Units) 

Note:  Scaling is disabled if both High Scale 
Eng. Units equals High Scale A/D Units and 
Low Scale Eng. Units equals Low Scale 
A/D Units. 
Default is High A/D Limit of selected range 
type. 

Low Scale Value (Eng 
Units) 

Default is Low A/D Limit of selected range 
type. Must be lower than the high scaling 
value. 

High Scale Value (A/D 
Units) 

Default is High A/D Limit of selected range 
type. Must be greater than the low scaling 
value. 

Low Scale Value (A/D 
Units) 

The defaults for 
the 4 Scaling 
parameters  
depend on the 
configured Range 
Type and Range.  
Each Range and 
Range Type have 
a different set of 
defaults. 

Default is Low A/D Limit of selected range 
type. 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 360 of 3383



 
 

12-10           PACSystems™ RX3i  System Manual  –  May 2005                                                        GFK-2314B 

12    

Input Scaling 
By default, the module converts a voltage, current, resistance, or temperature input over the 
entire span of its configured Range into a floating point value for the CPU.  For example, if the 
Range of a channel is 4 to 20mA, the module reports channel input values from 4.000 to 
20.000.  By modifying one or more of the four channel scaling parameters (Low/High Scale 
Value parameters) from their defaults, the scaled Engineering Unit range can be changed for a 
specific application. Scaling can provide inputs to the PLC that are already converted to their 
physical meaning, or convert input values into a range that is easier for the application to 
interpret.  Scaling is always linear and inverse scaling is possible.  All alarm values apply to the 
scaled Engineering Units value, not to the A/D input value. 

The scaling parameters only set up the linear relationship between two sets of corresponding 
values. They do not have to be the limits of the input. 

Example 1 
For a voltage input, 6.0 volts equals a speed of 20 feet per second, and .0 volt equals 0 feet 
per second. The relationship in this range is linear.  For this example, the input values should 
represent speed rather than volts.  The following channel configuration sets up this scaling: 

High Scale Value (Eng Units)  =  20.000 

Low Scale Value (Eng Units)  =  0.000 

High Scale Value (A/D Units)  =  6.000 

Low Scale Value (A/D Units)  = .000 

 

Voltage (A/D Units) .000 6.000

0.000

Feet per 
Second 

(Engineering 
Units) 

20.000

For this example, .0V to 6.0V is the normal voltage range, but the module will attempt to scale 
the inputs for a voltage that lies outside the range.  If a voltage of 0.0V were input to the 
channel, the module would return a scaled channel value of 36.000.  The application should use 
alarms or take other precautions for scaled inputs that are outside the acceptable range or 
invalid. 
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Example 2 
An existing application uses traditional analog to digital (A/D) count integer values.  With scaling 
and the optional 6-bit integer input option, a channel can be configured to report integer count 
values.  In this example, the application should interpret + 0V as 32000 counts and - 0V as 
-32000 counts.  The following channel configuration will scale a +/- 0V input channel to +/-
32000 counts. 

Channel Value Format = 6 Bit Integer 

High Scale Value (Eng Units)  =  32000.0 

Low Scale Value (Eng Units)  =  -32000.0 

High Scale Value (A/D Units)  =  0.000 

Low Scale Value (A/D Units)  = - 0.000 

 

 

Voltage - 0,000 + 0,000-32,000

Counts

32,000
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Channel 1 – 8 Parameters continued 
Parameter  Default Description 
Positive Rate of Change 
Limit (Eng Units) 

0.000 Rate of change in Engineering Units per Second 
that will trigger a Positive Rate of Change alarm.  
Default is disabled. Used with “Rate of Change 
Sampling Rate” parameter. 

Negative Rate of Change 
Limit (Eng Units) 

0.000 Rate of change in Engineering Units per Second 
that will trigger a Negative Rate of Change alarm.  
Default is disabled. Used with “Rate of Change 
Sampling Rate” parameter. 

Rate of Change Sampling 
Rate  

0.000 Time from 0 to 300 seconds to wait between 
comparisons.  Default of 0.0 is to check after 
every input sample. 

Rate of Change Alarms 
The Universal Analog module can detect both Negative Rate of Change and Positive Rate of 
Change in Engineering Units per Second.  When either of the Rate of Change parameters is 
configured to be non-zero, the module takes the difference in Engineering Units between the 
previous rate of change sample and the current sample, then divides by the elapsed time 
between samples.   

If the Engineering Unit change from the previous sample to current sample is negative, the 
module compares the rate change with the Negative Rate of Change parameter.  

If the Engineering Unit change between samples is positive, the module compares the results in 
comparing the rate change with the Positive Rate of Change parameter value.   

In either case, if the rate of change is greater than the configured rate, a rate of change alarm 
occurs. The actions taken by the module following the alarm depend on the enabled rate of 
change actions that have been set up in the "Diagnostic Reporting Enable", "Fault Reporting 
Enable", and "Interrupts Enabled" parameters.   

The Rate of Change Sampling Rate parameter determines how frequently the module 
compares the Rate of Change.  If the Rate of Change Sampling Rate is 0 or any time period 
less than the channel update rate, the module compares the Rate of Change for every input 
sample of the channel. 
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Channel 1 – 8 Parameters continued 
Parameter  Default Description 
High-High Alarm 
(Eng Units) 

High Alarm (Eng 
Units) 

Low Alarm (Eng 
Units) 

Low-Low Alarm 
(Eng Units) 

High-High Alarm 
Deadband (Eng 
Units) 

High Alarm 
Deadband (Eng 
Units) 

Low Alarm 
Deadband (Eng 
Units) 

The defaults for 
the High-High, 
High, Low, and 
Low-Low 
parameters 
depend on the 
configured 
Range Type and 
Range.  Each 
Range and 
Range Type has 
a different set of 
default values. 

Alarms and Deadbands 
All of the alarm parameters are specified in Engineering 
Units. To use alarming, the A/D Alarm Mode must also 
be configured as enabled. 
High-High Alarm and Low-Low Alarm: When the 
configured value is reached or passed, a Low-Low 
Alarm or High-High Alarm is triggered.  The configured 
values must be lower than/higher than the 
corresponding low/high alarm limits.  
High Alarm and Low Alarm: When the configured value 
is reached or below (above), a Low (High) Alarm is 
triggered.   
High and Low Alarm Deadbands: A range in 
Engineering Units above the alarm condition (low 
deadband) or below the alarm condition (high 
deadband) where the alarm status bit can remain set 
even after the alarm condition goes away.  For the 
alarm status to clear, the channel input must fall outside 
the deadband range.  
Alarm Deadbands should not cause the alarm clear to 
be outside the Engineering Unit User Limits range.  For 
example, if the engineering unit range for a channel is -
000.0 to + 000.0 and a High Alarm is set at + 00.0, 

the High Alarm Deadband value range is 0.0 to less 
than 00.0.  A deadband of 00.0 or more would put 
the High Alarm clear condition below – 000.0 units 
making the alarm impossible to clear within the limits. 
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Channel 1 – 8 Parameters continued 
Parameter  Default Description 
User Offset 0.000 Engineering Units offset to change the base of the 

input channel.  This value is added to the scaled 
value on the channel prior to alarm checking. 

Software Filter Integration 
Time in milliseconds.   

0.000 Specifies the amount of time in milliseconds for 
the software filter to reach 63.2% of the input 
value.  
A value of 0 indicates software filter is disabled. A 
value of 00 indicates data will achieve 63.2% of 
its value in 00ms.  Default is disabled 

A/D Filter Frequency 40 Hz Low pass A/D hardware filter setting: 8, 
2, 6,40,200,or 000Hz.  Default is 40Hz.  

Frequencies below this are not filtered by 
hardware.   

Diagnostic Reporting Enable  
If Diagnostic Reporting is 
enabled, the additional 
parameters listed below can 
be used to enable specific 
types of alarms. 

Disabled 
  

Fault Reporting Enable  
If Fault Reporting is enabled, 
the additional parameters 
listed below can be used to 
enable specific types of Faults. 

Disabled 
 

Interrupts Enable  
If Interrupts are enabled, the 
additional parameters listed 
below can be used to enable 
specific types of Interrupts. 

Disabled 
 

Low Alarm Enable Disabled 
High Alarm Enable Disabled 
Under Range Enable Disabled 
Over Range Enable Disabled 
Open Wire Enable Disabled 
Calibration Fault Enable Disabled 
Low-Low Alarm Enable Disabled 
High-High Alarm Enable Disabled 
Negative Rate of Change 
Detection Enable 

Disabled 

Positive Rate of Change 
Detection Enable 

Disabled 

Diagnostic Reporting Enable options are used to 
enable reference memory reporting of alarms into 
the Diagnostic Reference area. 
Fault Reporting Enable options enable fault 
logging of alarms into the I/O Fault Table. 
Interrupts Enable options enable I/O Interrupt 
trigger when alarm conditions occur. 
These parameters enable or disable the individual 
diagnostics features of a channel.  
When any of these parameters is enabled, the 
module uses associated parameters to perform 
the enabled feature.  
 

For example, if Over Range is enabled in the 
“Diagnostic Reporting Enable” menu, the 
module will set the Over Range bit in the 
Diagnostic Reference for the channel. 

 
If any of these parameters is disabled, the module 
does not react to the associated alarm conditions.  
 

For example, if Low Alarm Enable is set to 
Disabled in the “Fault Reporting Enable” menu, 
the Low Alarm fault is not logged in the I/O 
Fault Table when Low Alarm is detected on the 
channel. 
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Using Alarming 
The Diagnostic Reporting Enable, Fault Reporting Enable, and Interrupt Enable configuration 
parameters can be used to enable different types of responses for individual channel alarms.  
By default, all responses are disabled on every channel.  Any combination of alarm enables can 
be configured for each channel.   

 If Diagnostic Reporting is enabled, the module reports channel alarms in reference memory 
at the channel's Diagnostic Reference address.   

 If Fault Reporting is enabled, the module logs a fault log in the I/O Fault table for each 
occurrence of a channel alarm.  

 If Interrupts are enabled, an alarm can trigger execution of an Interrupt Block in the 
application program, as explained below.  

Using Interrupts 
To properly configure an I/O Interrupt, the Interrupt enable bit or bits must be set in the module’s 
configuration.  In addition, the program block that should be executed in response to the 
channel interrupt must be mapped to the corresponding channel's reference address.   

Example:  

In this example, the Channel Values Reference Address block is mapped to %AI000 -%AI0020.  
An I/O Interrupt block should be triggered if a High Alarm condition occurs on channel 2. 

 Configure the High-Alarm condition. 

 Set the High-Alarm Interrupt Enable flag for Channel 2 in the module configuration. 

Channel 2's reference address corresponds to %AI00003 (2 Words per channel), so the 
interrupt program block Scheduling properties should be set for the "I/O Interrupt" Type and 
"%AI0003" as the Trigger. 
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CJC Parameters 
Parameter  Default Description 
Channel Value Format 6-bit Integer 6-bit integer or 32-bit floating point 
Temperature Units Celsius Celsius, Fahrenheit 
User Offset (Temperature 
Units) 

0.000 Temperature offset added to CJC values.  Range –25 to 
+25 degC and -45 to +45 degF in F temp mode. 

Diagnostic Reporting Enable Disabled 
Under Range Enable Disabled 
Over Range Enable Disabled 
Open Wire Enable Disabled 

Fault Reporting Enable Disabled 
Under Range Enable Disabled 
Over Range Enable Disabled 
Open Wire Enable Disabled 

Interrupts Enable Disabled 
Under Range Enable Disabled 
Over Range Enable Disabled 
Open Wire Enable Disabled 

These parameters enable or disable the individual 
diagnostics features of a CJC input.  
 
 

 
CJC Scan Enable 
Cold Junction Compensation for the module can be configured as: Disabled, CJC  only, CJC2 
only, or Both CJCs. 

Compensation 
Options Description CJC1  

Scanning 
CJC2  

Scanning 

No Scan Module assumes 25 degrees C for any thermocouple 
compensation. 

Disabled Disabled 

Scan Both Highest thermocouple compensation accuracy. Uses both values in 
thermocouple compensation as explained below. 

Enabled Enabled 

Scan CJC  only. Lowers the thermocouple compensation accuracy, but can improve 
scan time for channels 5-8. 

Enabled Disabled 

Scan CJC2 only. Lowers the thermocouple compensation accuracy, but can improve 
scan time for channels -4. 

Disabled Enabled 

When scanning both CJC inputs, the module subtracts the temperature of CJC2 from the 
temperature of CJC . It then multiplies the difference by a specific multiplier for each channel to 
compensate for the position of the channel on the terminal block. 

Channel Channel Multiplier Channel Channel Multiplier 
 0. 0 5 0.45 

2 0.05 6 0.60 
3 0.25 7 0.75 
4 0.25 8 0.90 

For example: if CJC  is 30 degrees Celsius and CJC2 is 25 degrees Celsius, the compensated 
channel  terminal block temperature is 30 - [ (30-25) * 0. 0 ] = 29.5 degrees Celsius. The 
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module then adjusts this temperature for the particular thermocouple type to determine the 
thermoelectric effect (mV) caused by the connection at the terminal block. 

Module Data: ALG600 
The module reports its input channel data in 20 input words, beginning at its assigned Channel 
Value Reference Address. Each channel occupies 2 words (whether the channel is used or not): 

Channel Value  
Reference Address 

Contains this Input 

+0,  Channel  

+2, 3 Channel 2 

+4, 5 Channel 3 

+6, 7 Channel 4 

+8, 9 Channel 5 

+ 0,  Channel 6 

+ 2, 3 Channel 7 

+ 4, 5 Channel 8 

+ 6, 7 CJC  

+ 8, 9 CJC2 
 
Depending on its configured Channel Value Format, each enabled channel reports a 32-bit 
floating point or 6-bit integer value to the CPU.   

In the 6-bit integer mode, low word of the 32-bit channel data area contains the 6-bit integer 
channel value.  The high word (upper 6-bits) of the 32-bit value are set with the sign extension 
of the 6-bit integer.  This sign-extended upper word allows the 6-bit integer to be read as a 
32-bit integer type in logic without losing the sign of the integer. If the 6-bit integer result is 
negative, the upper word in the 32-bit channel data has the value 0xFFFF.  If the 6-bit integer 
result is positive, the upper word is 0x0000. 
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Resolution and Update Time 
The actual resolution and update time for each input depend on the channel’s configured Range 
Type and A/D Filter Frequency. At higher Filter Frequencies, channel update time increases 
while input resolution decreases. The approximate number of bits for each Filter Frequency and 
Range Type are shown in the table below. 

Filter 
Frequency 

Range Type:  
Voltage / Current 

Approximate 
 Number of Bits  

Range Type: 
 TC / mV 

Approximate 
Number of Bits 

Channel Update 
 Time 

8 Hz 6 6 27 ms 

2 Hz 6 6 87 ms 

6 Hz 6 6 67 ms 

40 Hz 6 4 27 ms 

200 Hz 4 3 3 ms 

000 Hz   0 ms 

Isolated Input Groups 
This module provides two isolated groups of four input channels each.  This allows fast inputs 
and slower or highly-filtered inputs to be connected to the same module without adversely 
affecting the update rate of the fast inputs.  To take advantage of this feature, up to four inputs 
requiring fast response should be placed together in one isolated group while slower inputs 
should be connected to the other isolated group.  For example, voltage and current inputs with 
higher frequency input filter settings should be grouped together on one of the isolated groups 
while thermocouple, RTD, resistance, or voltage/current inputs with low-frequency input filter 
settings should be grouped together on the other isolated group.   

Each isolated group provides a CJC input.  The CJC input is considered a slow-response input 
and will reduce the update rate for the associated channel group when enabled. 
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Channel Diagnostic Data: ALG600 
In addition to the 20 words of input data from field devices, the module can be configured to 
report 320 bits (20 words) of channel diagnostics status data to the CPU. The CPU stores this 
data at the module’s configured Diagnostic Reference Address. Use of this feature is optional. 

The diagnostics data for each channel occupies 2 words (whether the channel is used or not): 

Diagnostic  
Reference Address 

Contains Diagnostics Data for: 

+0,  Channel  

+2, 3 Channel 2 

+4, 5 Channel 3 

+6, 7 Channel 4 

+8, 9 Channel 5 

+ 0,  Channel 6 

+ 2, 3 Channel 7 

+ 4, 5 Channel 8 

+ 6, 7 CJC  

+ 8, 9 CJC2 

When a diagnostic bit equals , the alarm or fault condition is present on the channel.  When a 
bit equals 0 the alarm or fault condition is either not present or detection is not enabled in the 
configuration for that channel.  

For each channel, the format of this data is: 

Bit Description 

 Low Alarm 

2 High Alarm 

3 Underrange 

4 Overrange 

5 Open Wire 

6 – 6 Reserved (set to 0). 

7 Low-Low Alarm 

8 High-High Alarm 

9 Negative Rate of Change Alarm 

20 Positive Rate of Change Alarm 

2  - 32 Reserved (set to 0). 
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Module Status Data: ALG600 
The module can also optionally be configured to return 2 bits of module status data to the CPU. 
The CPU stores this data in the module’s 32-bit configured Module Status Data reference area. 

Bit Description 

 Module OK (  = OK, 0 = failure, or module is not present) 

2 Terminal Block Present (  = Present, 0 = Not present) 

3 - 32 Reserved 

Terminal Block Detection 
The module automatically checks for the presence of a Terminal Block.  

The module’s TB LED indicates the state of the terminal block.  It is green when the Terminal 
Block is present or red if it is not.  

Faults are automatically logged in the CPU’s I/O Fault table when the terminal block is inserted 
or removed from a configured module in the system.  The fault type is Field Fault and the fault 
description indicates whether the fault is a "Loss of terminal block" or an "Addition of terminal 
block".  If a Terminal Block is not present while a configuration is being stored, a "Loss of 
terminal block" fault is logged.  

Bit  of the Module Status Reference indicates the status of the terminal block.  To enable 
Module Status reporting, the Module Status Reference must be configured.  During operation, 
the PLC must be in an I/O Enabled mode for the current Module Status to be scanned and 
updated in reference memory. 
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Special-Purpose Modules 

This chapter describes special-purpose modules for PACSystems RX3i controllers: 

 

Module Catalog Number 

Serial I/O Processor Module IC694APU305 

I/O Link Interface Module IC694BEM320 

I/O Link Master Module IC694BEM321 

Genius Bus Controller Module IC694BEM331 

Motion Mate Module IC694DSM314 

Motion Controller Module IC694DSM324        

Ethernet Interface Module IC695ETM001 

Profibus Master Module IC695PBM300 

Profibus Slave Module IC695PBS301 

 
 

Chapter 

13 
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Serial I/O Processor Module: IC694APU305 

1 

3 

CFG 
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The PACSystems RX3i I/O Processor module (IC694APU305) provides 
direct processing of rapid pulse signals for industrial control applications 
such as: 

 Fast response process control 
 Velocity measurement  
 Material handling, marking, and packaging 

The module is able to sense inputs, process the input information, and 
control the outputs without needing to communicate with a CPU.  

Features 

 Up to 12 positive logic (source) inputs with input voltage range 
selection of either 5 VDC (TTL) or 10 to 30 VDC (non-TTL).  

 Up to eight positive logic (source) outputs: four outputs with 1 amp 
rating and four configurable outputs with 0.5 amp rating 

 Outputs protected by replaceable fuse (one fuse for all outputs) 
 Counts per Timebase register for input rate measurement 
 Total Counts register accumulates total counts received by module 
 Four Strobe data registers for input position capture 
 Two Timer data registers for indicating input pulse length or input 

spacing in milliseconds 
 Thirty-two range comparators (outputs returned in %I and %AI data) 
 Internal module diagnostics  

Inputs can be used as count signals or edge-sensitive strobe signals.  Outputs can be used to 
drive indicating lights, solenoids, relays, and other devices. 

Power to operate the module’s logic circuitry is obtained from the 5 VDC bus on the backplane.  
+24VDC power sources for the input and output devices must be supplied.  The I/O Processor 
module provides a configurable threshold voltage to allow the inputs to respond to either a 5 
VDC signal level or a 10 to 30 VDC signal level.   

Six green LEDs indicate the operating status of the module, the status of configuration 
parameters, and the state of hardware outputs 1 through 4.  
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Specifications: IC694APU305 
Power Supply Voltage 5 VDC from backplane 

Power Supply Current 360 mA + (10mA x number of ON faceplate outputs) 
Field I/O to logic isolation   Peak (1 second):  1500 V  

Steady State: 30V AC/DC 
Maximum Number of modules per RX3i 
system 

No limit 

Input Specifications 
Input type Positive Logic, optically isolated. Note: Input Common is 

internally connected to Output Common 
Input Circuit Power Supplied by module using DC/DC converter 
Encoder Power Supplied by user (5V or 10–30V DC). (Inputs will operate with 

Output Circuit power dis-connected) 
Input Impedance 4300 ohms typical 
Input Threshold 8.0v (non–TTL), 1.5V (TTL) 
Input Hysteresis 250 mV typical 
Maximum Input Voltage +30 VDC 
Input duty cycle limit  If Input 1–12 voltages exceed 24.0V, derate total input duty 

cycle from 100% at 40° C to 50% at 60° C 
Input filter delays Absolute Encoder:   20 ms 

AQUADB Encoder & Preload:   20 ms / 2 ms selectable 
AQUADB Home Switch:  10 ms 
AQUADB IN:  6–810 ms 

Minimum Strobe Input pulse width 2 ms 
Maximum Count Rate 30 khz (Absolute Encoder) 

200 khz (A Quad B Encoder) 
Input Cable Shielded cable recommended, Maximum length: 30m 
Output Specifications 
Output type Positive Logic, optically isolated 
Maximum Supply Voltage 30.0 VDC 
Continuous Output Current (10–30 VDC 
supply) 

1.0 A (each output 1–4) 
0.5 A (each output 5–8) 

Total Continuous Output Current at 40° 
C 

4.0 A (total of outputs 1–8) 

Output 1–4 derating above 40° C Derate total Output 1–4 current to 2.0A at 60° C 
Output 5–8 derating above 40° C Derate total Output 5–8 current to 0.5A at 60° C 
Output current using 5 VDC supply 20 mA typical with 5.0 VDC supply 

2 mA minimum with 4.9 VDC supply 
Inductive Load Clamp Voltage –8.0 V typical (outputs 1–4) 

–1.0 V typical (outputs 5–8) 
OFF state leakage current 10 mA (each output) 
Output Fuse 5 A (5x20mm replaceable) common to all outputs 
Output Response Time 500 ms typical 
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Field Wiring: IC694APU305 
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The I/O Processor Module has a removable terminal strip for connection to 
field devices.   

Caution 

Do not apply loads greater than 0.5 Amp to the OUT5 through 
OUT8 outputs (terminals 9 through 12), or 1.0 Amp to OUT 1 
through OUT4 (terminals 16 through 19).  Doing so may damage 
the module.  

Notes 
 Pin 13 (Input Common) and pin 20 (Output Common) are internally 

connected together in the IOP module.  
 All 12 I/O Processor inputs are positive logic (source) type.  
 Transducers using TTL open collector outputs must include a 2000 Ohm 

(maximum) pullup resistor (to 5V) to guarantee compatibility with the 
inputs. 

Transducers using high voltage open collector (sink) type outputs must have 
a 1K–ohm (maximum) pullup resistor to +12V for compatibility with the 10 to 
30 volt input range. 

Typical Connections  
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Configurable Parameters: IC694APU305 

Settings Tab 
Reference 
Addresses 
and Lengths 

32 discrete inputs (%I), 15 words of analog inputs (%AI), 32 discrete outputs (%Q), and 
6 words of analog outputs (%AQ). 

Input 
Threshold 

Selects the Input voltage level to be used.  If  5 VDC inputs are used, select TTL, 
otherwise select Non-TTL (for 10–30 VDC inputs).  Default: Non-TTL 

In Timer #1 
Mode 
 
 

Selects the inputs that control the starting and stopping of Timer 1.  The resulting time 
recorded for Timer 1 is reported in the eleventh %AI word.  IN10 causes Timer 1 to 
report the elapsed time (in milliseconds) from the configured edge of input 10 to the 
other edge of input 10.  IN09-10 causes Timer 1 to report the elapsed time (in 
milliseconds) from the configured edge of input 10 to the configured edge of input 9.  
Default: IN10 

In Timer #2 
Mode 
 
 

Selects the inputs that control the starting and stopping of Timer 2.  The resulting time 
recorded for Timer 2 is reported in the twelfth %AI word. IN12 causes Timer 2 to report 
the elapsed time (in milliseconds) from the configured edge of input 12 to the other edge 
of input 12.  IN11-12 causes Timer 2 to report the elapsed time (in milliseconds) from 
the configured edge of input 12 to the configured edge of input 11.  Default: IN12 

Timebase 
(mSec) 

The timebase for the Counts per Timebase return data (second %AI word).  The default 
is 1000 milliseconds (1 second) resulting in Counts per Timebase return data that 
indicates input counts per second.   

Strobe1 Edge The strobe 1 (Input 9) trigger edge: positive (rising) or negative (falling).   
Strobe2 Edge The strobe 2 (Input 10) trigger edge: positive (rising) or negative (falling).  
Strobe3 Edge The strobe 3 (Input 11) trigger edge: positive (rising) or negative (falling).   
Strobe4 Edge The strobe 4 (Input 12) trigger edge: positive (rising) or negative (falling).  
Strobe1 
Enable 

Selects whether strobe 1 (Input 9) is Always enabled  (default selection) or is only 
enabled when preset output 5 is On (Rcomp-05 selection).   

Strobe2 
Enable 

Selects whether strobe 2 (Input 10) is Always enabled  (default selection) or is only 
enabled when preset output 6 is On (Rcomp-06 selection).  

Strobe3 
Enable 

Selects whether strobe 3 (Input 11) is Always enabled  (default selection) or is only 
enabled when preset output 7 is On (Rcomp-07 selection).   

Strobe4 
Enable 

Selects whether strobe 4 (Input 12) is Always enabled  (default selection) or is only 
enabled when preset output 8 is On (Rcomp-08 selection).   

Output 5 Selects whether point 9 is output or an input.  Disabled (default) defines the point as 
Input #9.  Enabled defines it as output #5.   

Output 6 Selects whether point 10 is an output or an input. Disabled (default) defines the point as 
Input #10. Enabled defines it as output #6.   

Output 7 Selects whether point 11 is an output or an input.  Disabled (default) defines the point as 
Input 11. Enabled defines it as output #7.   

Output 8 Selects whether point 12 is to be used for an output or an input.  Disabled (default) 
defines the point as Input #12. Enabled defines it as output #8.   

Outputs 
Default 

The state outputs will assume if the CPU’s output mode is set to Outputs Disabled or 
the CPU is no longer available.  Continue (default) indicates that outputs continue to 
operate under control of the input counts to the I/O Processor.  Force Off causes the 
outputs to be forced to off Hold Last State causes the I/O Processor to retain the last 
state of the outputs.   
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Function ABS-256 (default): Encoder 8-bit parallel gray code input (for 0–255 counts) 
ABS-360: Encoder 9-bit parallel (excess 76 gray code for 0–359 count rollover) 
ABS-512: Encoder 9-bit parallel gray code (for 0–511 counts) 
If ABS-360 or 512 is selected, Input 9 is not available for a strobe Input and Output 5 is 
unavailable. 
ABS-1024: Encoder 10-bit parallel gray code (for 0–1023 counts) 
If ABS-1024 is selected, Inputs 9 and 10 are not available for strobe Inputs and Outputs 
5 and 6 are unavailable. 
AQUADB: Encoder AQUADB input selection 

Encoder 
Direction 
 
 

Changes the count direction (up or down) without reversing the Absolute Encoder 
direction of rotation.  If Normal (default) is selected, increasing the count input causes 
the IOP to register up counts and decreasing the count input causes the IOP to register 
down counts.  The Reverse selection produces the opposite effect.   

Position Offset Adjusts the count input with an offset value to compensate for a rotational offset error in 
the Encoder coupling.  Enter any required count value within the count range.  Default: 0

A Quad B Encoder Parameters  
Input Filter The Input filter range for the AQUADB Count inputs, the Marker input, and the Preload 

input. If the maximum count input rate is < 25 khz, use the 20μs default selection, 
otherwise use the 2μs selection.  Default: 20μs 

Max Counts The count range for the internal counter registering the AQUADB input counts.  It counts 
from 0 to this maximum value and then rolls over to 0.  The range for this parameter is 10 
to 64,999 counts.  Default: 255 

Preload 
Position 

The initializing count value to be set into the input counter when the Preload command is 
received by the I/O Processor.  The Preload command can be from either the Preload 
input or the %Q bit command.  Range: 0 to maximum counts 

Home 
Position 

The initializing count value to be set into the input counter when the Marker input is 
received by the I/O Processor when executing the Home cycle.  Range: 0 to maximum 
counts 

ABS or AQUADB Encoder Parameters 
These parameters are repeated for each output. 

Mode The type of pulse generated by the range comparator output.  Preset (the default)  causes 
the output to be On (or Off) continuously from one preset point to the other.  Timer causes 
timed pulses to be produced at the preset points defined by Timer 1 and Timer 2.   

ON Preset The count input value that causes the output to turn On.  Can be any value in the count 
range.  Default: Maximum encoder value for Absolute Encoders, 255 for AQUADB mode 

OFF Preset The count input value that causes the output to turn Off.  Can be any value in the count 
range.  Default: 0 

Timer# 1 
(mSec) 

Effective only when the output mode is Timer. The length of the pulse (in milliseconds) 
produced by the output when the input count reaches the On preset value.  0 specifies no 
output pulse at the On preset point.  Default: 0 

Timer #2 
(mSec) 

Effective only when the output mode is Timer.  The length of the pulse (in milliseconds) 
produced by the output when the input count reaches the Off preset value.  0 specifies no 
output pulse at the Off preset point.  Default: 0 
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Module Data: IC694APU305 
Each CPU sweep, the I/O Processor Module automatically exchanges the following status and 
command data, with the CPU:   

 Status Bits:  32 bits of %I data 
 Status Words:  15 words of %AI data 
 Discrete Commands:  32 bits of %Q data 
 Immediate Command Data:  6 words of %AQ data 

%I Status Bits 
The Starting Address of the Status Bits is selected during configuration. The table below lists bit 
offsets from the Starting Address. 
 
Offset             Description Offset             Description 

00 Range Comparator 1 status 16 Input  9 status 
01 Range Comparator 2 status 17 Input 10 status 
02 Range Comparator 3 status 18 Input 11 status 
03 Range Comparator 4 status 19 Input 12 status 
04 Range Comparator 5 status 20 Strobe 1 status (Input  9 latch) 
05 Range Comparator 6 status 21 Strobe 2 status (Input 10 latch) 
06 Range Comparator 7 status 22 Strobe 3 status (Input 11 latch) 
07 Range Comparator 8 status 23 Strobe 4 status (Input 12 latch) 
08 Range Comparator 9 status 24 Home Found* 

09 Range Comparator 10 status 25 Preload Latch status* 

10 Range Comparator 11 status 26 Home Switch Input (IN5) status* 

11 Range Comparator 12 status 27 IN6 status* 

12 Range Comparator 13 status 28 IN7 status* 

13 Range Comparator 14 status 29 IN8 status* 

14 Range Comparator 15 status 30 Module Ready 
15 Range Comparator 16 status 31 Error 

* Applies to AQUADB function only 
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%I Status Bit Descriptions 

Range 
Comparator 1-8 
Status  

The ON/OFF state for range comparator outputs 1-8.  If the Output Mode =  Preset, the 
state of the status bit is defined by the ON/OFF presets.  If the Output Mode = Timer, 
the status bit will be on after each preset point is passed for the length of time 
designated by Timer 1 or Timer 2.  These bits always indicate the output state for range 
comparators 1-8, even if the corresponding hardware output is disabled (and Terminal 
Points 9-12 are used as Inputs). 

Range 
Comparator 9-16 
Status 

The ON/OFF state for range comparator outputs 9-16 based solely on the ON & OFF 
presets defined for each output. 
 

Input 9-12 Status The present on/off input status for Inputs 9-12.  State changes in these inputs produce 
strobe inputs 1-4 according to the configured strobe edge (input 9 = strobe 1, input 10 = 
strobe 2, etc.). 

Strobe 1-4 status 
(Input 9-12 latch) 

Indicates that strobe data has been captured by Inputs 9-12, respectively. Once 
acknowledged, the corresponding %Q command (Reset Strobe) should be sent to clear 
the strobe status for future strobe captures.  Following strobes will be locked out until 
this flag is cleared. 

Home Found 
(AQUADB only) 

Indicates that the Home marker, after a Home command sequence, has been 
recognized and the AQUADB Input Counter has been set to the Home preload value. 
 

Preload Latch 
Status (AQUADB 
only) 

Indicates that the AQUADB input counter has been preloaded by a Preload Input.  
When acknowledged, this status indication should be cleared (by the Reset Preload 
Latch %Q bit).  This latch locks out the effect of the Preload Input, it will not be effective 
again until this bit is cleared.  This latch does not apply to the %Q preload command bit. 

Home Switch 
Input  (AQUADB 
only) 

The status of the Home switch input.  When this switch is closed during the Home cycle, 
the next encoder marker encountered will preload the counter with the configured Home 
value and set the Home Found %I indication.  If a Home Switch is not used, this %I bit 
can be used as a general-purpose input reporting the status of faceplate Input 5. 

IN6, IN7, IN8 
(AQUADB only 

The on/off status of Inputs 6, 7, & 8. 

Module Ready Powerup tests have all completed successfully and the module is ready for operation. 
Error An error condition has been detected by the module. The error code is reported in the 

the first %AI word.  If the error was caused by a bad data command, the data has been 
ignored.  Once acknowledged by the program, the %Q command (Clear error) must be 
toggled to clear the error status. 
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%AI Data Words 
The following %AI Data words are transferred automatically to the CPU each sweep. The 
Starting Address of the Status Words is selected during configuration. The table below lists bit 
offsets from the Starting Address. 

Offset             Description 

000 Module Status Code 
001 Counts per timebase 
002 Gray Code Encoder Data* 
003 Binary Data 

004-005 Total Counts 
006 Strobe Data 1 (Input 9) 
007 Strobe Data 2 (Input 10) 
008 Strobe Data 3 (Input 11) 
009 Strobe Data 4 (Input 12) 
010 Start/Stop Timer 1 Data 
011 Start/Stop Timer 1 Data 
012 Range Comparator 17-32 status (16 bits) 

013, 014 reserved 
∗ Not applicable for the AQUADB function selection. 
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%AI Data Word Descriptions 

Indicates the Error identification code when an error has been detected. The error 
identified is the first error encountered. The error condition must be cleared before 
other errors will be reported.  

Error Code Description 
0010 Encoder Position Offset out of range (ABS Encoder Function only) 

xx11 ON Preset xx is out of range 

xx12 OFF Preset xx is out of range 

0015 Home Position out of range (AQUADB Function only) 

0016 Preload Position out of range (AQUADB Function only) 

Module Status 
Code 

001E AQUADB Input Quadrature error (AQUADB Function only) 

Counts per 
Timebase 

Indicates the number of input counts received in the last time interval defined by the 
Timebase configuration parameter. With the default Timebase (1000 ms), this 
indicates counts per second. 

Gray Code 
Encoder Data  

Indicates the Gray code value presently being received by the module inputs from the 
Encoder parallel outputs  (ABS Encoder only) 

Binary Data The binary equivalent of the Gray code value being received by the module inputs 
from the Encoder parallel outputs, or the input counter Binary count value for the 
AQUADB selection. 

Total Counts The total input counts received by the module.  This total counts register can be 
initialized (preloaded) by a %AQ data command from the CPU.  It is initialized to 0 at 
powerup.  For AQUADB operation, it is also initialized to 0 at the Home position 
marker.  In AQUADB mode, the Preload Input does not affect Total Counts. 

Strobe Data 1-4 The captured input binary data value recorded when the strobe input occurred.  Inputs 
9-12 correspond to Strobe inputs 1-4, respectively.  Either input edge may be 
configured to trigger the strobe data capture.  

Start/Stop Timer 
1 Data 

The time (in ms) between the input edges of Input 10 (default) or the input edges of 
Inputs 9-10 depending upon the configuration.  To start the capture of this timing data, 
the strobe latch for Input 10 must be cleared, and if the strobe 2 enable configuration 
is RCOMP–6, the output range comparator 6 must be on when the Input 10 strobe 
occurs.  If Input 9 is used to stop the time measurement and the strobe 1 enable 
configuration is RCOMP–5, output range comparator 5 must be on (when strobe input 
occurs) before the timing will stop.  

Start/Stop Timer 
2 Data 

The time (in ms) between the input edges of Input 12 (default) or the input edges of 
Inputs 11-12 depending upon the configuration.  To start the capture of this timing 
data the strobe latch for Input 12 must be cleared, and if the strobe 4 enable 
configuration is RCOMP–8, output range comparator 8 must be on when the Input 12 
strobe occurs.  
If Input 11 is used to stop the time measurement and the strobe 3 enable 
configuration is RCOMP–7, output range comparator 7 must be on (when strobe input 
occurs) before the timing will stop. 

Range 
Comparator 17-
32 status (16 bits) 

Indicates the ON/OFF state for range comparator outputs 17-32 based solely on the 
ON and OFF presets defined for each output. 
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%Q Control Bits 
The following %Q Control Bits are transferred automatically to the CPU each sweep. The 
Starting Address of the Control Bits is selected during configuration. The table below lists bit 
offsets from the Starting Address. 
 
Offset             Description Offset             Description 

00 Enable Output 1 16 - 19 reserved 
01 Enable Output 2   
02 Enable Output 3   
03 Enable Output 4   
04 Enable Output 5 (only if cfg = enabled) 20 Reset Strobe 1  (Input  9 latch) 
05 Enable Output 6 (only if cfg = enabled) 21 Reset Strobe 2  (Input 10 latch) 
06 Enable Output 7 (only if cfg = enabled) 22 Reset Strobe 3  (Input 11 latch) 
07 Enable Output 8 (only if cfg = enabled) 23 Reset Strobe 4  (Input 12 latch) 

08 - 15 reserved 24 Home Command* 
  25 Reset Preload Latch* 
  26 Preload Command* 
  27 - 30 reserved 
  31 Clear Error 
* Applies to AQUADB function only. 

%Q Control Bit Descriptions 

Enable Output  
1-8 

Enables each hardware Output (ON = Enable).  If the configuration for Outputs 5-8 is 
DISABLED, these corresponding output bit commands have no effect. 

Reset Strobe 1-4 
(Input 9-12 Latch) 

Clears the respective strobe latch condition so the next strobe can be captured and 
reported via the corresponding %I bits.  If this %Q bit is held ON, the %I status bit will 
stay OFF and every strobe input pulse will cause new strobe data to be captured in the 
associated %AI strobe register. 

Home Command 
(AQUADB only) 

Initiates the Home command sequence. When the Home Marker Input is recognized, 
the input counter will be preloaded with the configured home value, and the Home 
Found %I indication will be set. 

Reset Preload 
Latch (AQUADB 
only) 

Clears the Preload Latch status after it has been set by the Preload switch Input. If this 
command is left on, it will allow all Preload switch inputs to be effective. 

Preload 
Command 
(AQUADB only 

Preloads the input counter with the configured preload value. The Preload Latch status 
%I indication will not be set by this command since it only applies to the Preload 
faceplate input.  

Clear Error Toggling this command ON clears the module status error condition reported by the %I 
Error bit and the %AI module status word and thus allows another error condition to be 
reported.  
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%AQ Immediate Commands 

Six %AQ words are sent automatically from the CPU to the I/O Processor Module during each 
sweep.  These words can be used to transfer immediate command data to the module for 
temporarily altering configuration parameters or to initialize counter data.  Configuration 
parameter changes made in this manner do not affect the module configuration data (stored in 
the CPU) which will again become effective if the module is power cycled. 

Each immediate command requires three sequential %AQ words. Two immediate commands 
are always sent during each PLC sweep.  The first word of each command set contains the 
identifying command number and the other two words contain the data.  The actual address of 
each command word depends on the starting address configured for the %AQ references.  

Even though the commands are sent each sweep, the module will act on a command only if the 
command has changed since the last sweep.  When any of the three–word data changes, the 
module accepts the data as a new command and responds accordingly. 

When these commands are sent, all three %AQ words should be loaded on the same PLC 
sweep.  If they cannot be loaded on the same sweep (for example, when entering data from the 
programmer), the steps below must be followed to ensure that no wrong or incomplete data is 
momentarily sent. 

Step 1)  Set Word 1 to Null Command (0000). 

Step 2)  Set correct data in Words 2 and 3. 

Step 3)  Set command in Word 1. 

The following immediate commands may be sent by %AQ data to the I/O Processor: 
 

Data 
Command 

Word 3 Word 2 
Command # 
(hex)Word 1 

Null (not used) (not used) 0000 
Load Home Position (AQUADB) 1 (not used) Home Position 0101 
Load Preload Position (AQUADB) 1 (not used) Preload Position 0102 
Load Timebase (not used) Timebase (ms) 0106 
Load Encoder Position Offset 2 (not used) Offset 0107 
Load Total Counts (not used) Counts 0109 
Load ON/OFF Preset Pairs 1-32 OFF preset ON preset 0140 - 015F 
Load Output Timer 1.1-8.1 (not used) Time (ms) 01C0 - 01C7 
Load Output Timer 1.2-8.2 (not used) Time (ms) 01D0 - 01D7 

 
1 AQUADB function only 
2 ABS Encoder function only 
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%AQ Immediate Command Descriptions 

Null The default %AQ Immediate command.  Since the %AQ words are transferred each 
PLC sweep, you should always enter the Null command to avoid inadvertent execution 
of another immediate command. 

Load Home 
Position 
(AQUADB) 

The Home reference position value that will be preloaded into the Input counter at the 
marker location after a Home command. 
 

Load Preload 
Position 
(AQUADB) 

The position value that will be preloaded into the Input Counter when a Preload Switch 
Input is recognized or the %Q Preload command is set. 

Load Timebase The timebase to be used for determining the Counts per Timebase value returned in the 
second %AI word assigned to the module. 

Load Encoder 
Position Offset 
(ABS Encoder 
Function only) 

The Encoder offset value.  The Input Count Value is shifted relative to the Encoder Input 
by this amount as follows: 
 Input Count Value = Encoder Input - Offset 

Load Total 
Counts 

The Total Count value reported in the fifth and sixth %AI words assigned to the module 

Load ON/Off 
Preset Pairs 1-32 

The ON and OFF preset value for the specified range comparator output. 

Load Output 
Timer 1.1-8.1 

The Output Timer 1 value for the specified range comparator output 1-8. 

Load Output 
Timer 1.2-8.2 

TShe Output Timer 2 value for the specified range comparator output 1-8. 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 384 of 3383



 
 

13-14           PACSystems™ RX3i  System Manual  –  May 2005                                                          GFK-2314B 

13    

I/O Link Interface Module: IC694BEM320 
The RX3i I/O Link Interface Module operates as a slave on a 
Fanuc I/O Link network.  It can exchange either 32 or 64 inputs 
and outputs with the master.  Typical masters on the I/O Link 
include all modern FANUC CNCs and Power Mates, 
PACSystems controllers and Series 90 PLCs equipped with an 
I/O Link Master Module. 

An I/O Link Interface Module occupies one module slot in an 
RX3i backplane.  It can be installed in any available backplane 
slot. 

The maximum number of I/O Link Interface Modules that can be 
installed in the backplane depends on the power that is available 
from the power supply.  To determine the exact number of 
modules allowed in your system, see the information on power 
supplies in chapter 3. 

Usually, when there are multiple I/O Link Interface Modules in the 
same RX3i system, they are on separate I/O Links.  However, it 
is possible to have more than one I/O Link Interface Module in 
the system connected to the same link, if that suits the needs of 
the application. 

Module Specifications  

Module type Series 90–30 PLC module, providing I/O Link 
communications with I/O master.  

LEDs OK, RDY  

I/O Points 32 or 64, jumper selectable  

 
OK

RDY

IC694BEM320 
I/O LINK 

JD1A 

JD1B 

 

+5V current without Optical Adapter connected: 205mA 
with Optical Adapter: 405  mA 

 User Manual RX3i I/O Link Interface Modules User’s 
Manual, GFK-2358 
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Module Description 
The module’s front cover is removable. A jumper plug inside the front cover is used to set up the 
module as a 32–point or 64–point I/O module.  The factory default is 32. 

 

JD1A
(CONNECTOR)

LATCH 

RDY
(LED)

OK
(LED)

JD1B
(CONNECTOR)

FRONT COVER

JUMPER
PLUG

 

 

64 
I/O 

32 

3 
2 
1 

JP1 

 

To select 32 inputs and outputs, the jumper should be on the top and 
middle pins as shown at left.   

To select 64 inputs and outputs, the jumper should be on the middle and 
bottom pins. 

LEDs  
The module has two LEDS that show its operating, and communications status.   
 

OK: indicates the module’s operating status.  
RDY: indicates the module’s communications status.  

After power–up, the OK LED should remain ON.  The RDY LED turns ON after the I/O Link 
master has established communications with the module.  

Serial Ports  
The front of the module has two 20–pin connectors that are used to attach the I/O Link cable. 
One connector is for the cable to the previous device on the link––either the master or another 
slave. The other connector is for the cable to the next slave on the link, if there is one.  See the 
RX3i I/O Link Modules User’s Manual, GFK-2358 for more information. Signal levels are 
RS422/485 compatible.   
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I/O Link Master Module: IC694BEM321 
The RX3i I/O Link Master module (IC694BEM321) allows a 
PACSystems RX3i controller to act as a master on a proprietary Fanuc 
I/O Link. The master can receive 1024 discrete inputs from slaves, and 
send up to 1024 discrete outputs. Typical items running under the 
control of an I/O Link Master can include clusters of I/O (such as I/O 
Model A and Connector Panel I/O), PACSystems and Series 90 PLCs 
with I/O Link Interface (slave) modules, and Operator Panels that are 
I/O Link-compatible. 

An I/O Link Master Module can be installed in any available slot in any 
RX3i backplane. For best performance, it should be installed in the 
Main Backplane or in an Expansion Backplane. The maximum number 
of I/O Link Master Modules that can be installed in the backplane 
depends on the power that is available from the power supply.  To 
determine the exact number of modules allowed in your system, see 
the information on power supplies in chapter 3. 

If there are multiple I/O Link Master Modules in the same RX3i system, 
they must be on separate I/O Links. 

Specifications: IC694BEM321  

Module type PACSystems RX3i controller module, providing I/O 
Link communications with up to 16 slaves.  

I/O Points Up to 1024 inputs and 1024 outputs 
+5V current 
required 

without Optical Adapter connected: 415mA 
with Optical Adapter: 615mA 

 
OK

ACTV

CFG

IC694BEM321 
I/O LINK 
MASTER 

RS–422/ 
RS–485 

JD1A 

LINK 
RESTART 

 

Host CPUs  PACSystems RX3i CPUs 
 Series 90-30 CPUs (models 311, 313, 321, 323, 

331, and 341): release 4.4 or later, and all 
versions of the CPU models 350, 351, 352, 360, 
363, and 364 

 Series 90-30 Hand-held Programmer (HHP) 

 User Manual RX3i I/O Link Interface Modules User’s Manual, 
GFK-2358 

 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 387 of 3383



 
                                                                                  

GFK-2314B           Chapter 13  Special-Purpose Modules                                                                                      13-17 

13    

LEDs  
The module has three LEDS that show its operating and communications status.   
 

OK CFG ACTV Meaning 
off off off No power to module, or powerup in progress 
on off off Module powered up but not configured 
on on off Module powered up and configured with minimum 

configuration (input status reference assigned and 
output status reference assigned), but link is not yet 
active, or has been activated but has gone down 

on on on Normal operation with active link 
After power–up, the OK LED should stay ON.  The CFG LED goes on after the CPU supplies 
the module configuration.  The ACTV LED goes on when link communications have been 
established. 

Restart Pushbutton 
The LINK RESTART pushbutton can be used to restart the operation of the link if a failure 
occurs.   

Note 
Pushing the LINK RESTART button while the link is operating has no effect.  If the link stops 
operating, all slaves must be power–cycled before using the LINK RESTART pushbutton to 
restart operation of the link. 

Link
Restart

Pushbutton

Fuse

 

Fuse 

The module’s front cover is removable.    A 
fuse located directly below the Restart 
pushbutton protects the +5 volt signal pins 
used by Optical Adapter cable.  It is a 
replaceable 0.5A fast–blow fuse (5mm 
diameter x 20mm length).  

 

Serial Port  
The front of the module has one 20–pin, Honda–type connector, used for connection to the first 
slave on the I/O Link.  Signal levels are RS422/485 compatible. 
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Genius Bus Controller: IC694BEM331 
The Genius Bus Controller, IC694BEM331, interfaces a PACSystems 
RX3i and a Genius I/O serial bus.  In addition to the Bus Controller, the 
bus can serve: Genius blocks, other PLCs with Genius Bus 
Controllers, Remote Drops, VersaMax and Field Control I/O Stations, 
Genius Hand-Held Monitor (HHM), Multiple hosts. 

Features 

 The Bus Controller can exchange up to 128 bytes with each device 
on the Genius I/O bus.  

 Genius blocks and other devices on the bus automatically report 
faults, alarms and certain other predefined conditions to the Bus 
Controller. The Bus Controller stores any diagnostic messages it 
receives. They are read automatically by the CPU. Faults can then 
be displayed in the fault table using the programming software.  

 The Bus Controller supports all Genius datagrams.  Refer to 
chapter 3 of the Genius I/O System and Communications User’s 
Manual, GEK-90486-1, for details on using datagrams. 

 The Bus Controller can send up to 128 bytes of Global Data each 
bus scan. Global Data is data that is automatically and repeatedly 
broadcast by a Genius Bus Controller.  

 The Bus Controller can receive up to 128 bytes of Global Data 
each bus scan from every other Bus Controller on its bus. 

Up to eight Genius Bus Controllers can be included in an RX3i system. 

 0K

COM

IC694BEM331 

 

LEDs 

The LEDs on the front of the Genius Bus Controller indicate its operating status. Both LEDs 
should be On during normal operation. 

OK Shows the status of the Bus Controller. This LED turns on after power up diagnostics are 
completed. 

COM Shows the status of the Genius communications bus. This LED is on steadily when the 
bus is operating properly.  It blinks for intermittent bus errors and is off for a failed bus. It 
is also off when no configuration has been received from the CPU. 
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Specifications: IC694BEM331 
Current Consumption   

Diagnostics Advanced diagnostics capabilities 

Communications Global Data and Datagrams 

Data Length 128 bytes per message 

Data Rates Configurable: 153.5Kbaud standard/extended, 76.8Kbaud, or 
38.4Kbaud 

Genius Bus Specifications 
Bus Type  Daisy-chained bus cable; single twisted-pair plus shield or 

Twinax. Fiber optical cable and modems can also be used. 

Bus Termination 75, 100, 120, or 150 Ohm resistor at both ends of electrical bus 
cable. 

Maximum Bus Length 7800 feet at 38.4Kbaud, 4500 feet at 76.8Kbaud, 3500 feet at 
153.6Kbaud extended, 2000 feet at 153.6Kbaud standard. 
Maximum length at each baud rate also depends on cable type, 
as listed in the Genius System and Communications Manual.  

Maximum Number of 
Devices 

32 devices at all baud rates except 38.4Kbaud. 16 devices at 
38.4Kbaud. 

Isolation 2000 volts Hi-Pot, 1500 volts transient common mode rejection. 

 Refer to Appendix A for product standards and general specifications. 
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Compatibility 
Specific equipment or software versions required for compatibility with the Bus Controller are 
listed below. 

Series 90-
30 PLC 

If the RX3i Genius Bus Controller is installed in a Series 90-30 PLC, the CPU 
model can be: IC693CPU311K, 321K, 331L or later, or any version of the 
IC693CPU313, 323, 340, 341, 350, 351, 352, 360, 363, and 364. The CPU 
firmware must be release 5.0 or later. 

Series Six 
PLC 

To exchange global data with an RX3i Genius Bus Controller, a Series Six Bus 
Controller must be catalog number IC660CBB902F/903F (firmware version 1.5), or 
later. 

Genius 
Hand-Held 
Monitor 

There is no Hand-Held Monitor connector on the module, but a Hand-Held Monitor 
can communicate with the Bus Controller while connected to any other device on 
the bus. HHM version IC660HHM501H (revision 4.5) or later is required.  

Genius 
Bus 

The Genius bus is a shielded twisted-pair wire, daisy-chained between devices, 
and terminated at both ends. Proper cable selection is critical to successful 
operation of the system. Suitable cable types are listed in GEK-90486-1, the 
Genius I/O System and Communications User’s Manual.  

 Genius System Documentation 
See the following manuals for detailed information on the Genius I/O system: 
 GEK-90486-1, Genius I/O System and Communications User’s Manual 
 GEK-90486-2, Genius I/O Discrete and Analog Blocks User’s Manual  
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Field Wiring:  IC694BEM331 
 

Serial 2 

Shield 
IN 

Serial 1 

1 

3 

5 

7 

9 

11 

13 

15 

17 

19 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

Terminals Field Wiring 

Shield 
OUT 

 

Using the cable type selected for the application, connect the 
devices as shown below. Each terminal accepts up to one AWG 
#14 (2.10mm2 ) wire or two AWG #16 (1.32mm2)  wires using ring 
or lug-type connectors. 

 
The bus shield wires are not insulated; do not permit them to 
touch other wires or terminals. Spaghetti tubing should be used 
to cover these wires. 

1. Connect the Serial 1 terminals of adjacent devices and the Serial 2 terminals of adjacent 
devices. 

2. Connect Shield In to the Shield Out terminal of the previous device. (For the first device on 
the bus, Shield In is not connected.) 

3. Connect Shield Out to the Shield In terminal of the next device. (For the last device on the 
bus, Shield Out is not connected.) 

The Serial 1 and Serial 2 terminals are interconnected on the circuit board, not on the terminal 
strip. Incoming and outgoing signal wire pairs can be connected to either one or two Serial 1 or 
Serial 2 terminals:  

 
When connecting two signal wires to the same terminal, use spade or lug-type connectors, or 
twist the exposed ends of the wires together before inserting them. This will allow future removal 
of the Terminal Assembly without disrupting other devices on the bus. 

When connecting two signal wires to separate terminals, install a jumper between the two 
terminals as shown on the right above. Failure to install the jumper will cause the entire bus to 
be disrupted whenever the faceplate is removed. 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 392 of 3383



 
 

13-22           PACSystems™ RX3i  System Manual  –  May 2005                                                          GFK-2314B 

13    

Terminating the Bus 
The bus must be terminated at both ends by its characteristic impedance. The list of suitable 
cable types in the Genius I/O System and Communications User’s Manual includes the 
termination requirements for each cable type. If the Bus Controller is at the end of the bus, 
install a resistor of the appropriate impedance across its Serial 1 and Serial 2 terminals as 
shown below. 

If you need to install the terminating resistor across terminals different than those used for the 
signal wires, attach jumper wires between the signal wire terminals and the resistor terminals to 
prevent the bus from becoming unterminated if the Terminal Assembly is removed. Failure to do 
so will cause the entire bus to be disrupted whenever the faceplate is removed.  
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Motion Mate Module: IC694DSM314 

The Motion Mate Module, IC694DSM314, is a multi-axis motion 
control module.  It supports two control loop configurations: 

 Standard Mode (Follower Control Loop Disabled) 

 Follower Mode (Follower Control Loop Enabled) 

The DSM314 Module can be used with GE Fanuc α Series and β 
Series digital servo amplifiers and motors. It can also be used with 
analog GE Fanuc SL Series analog servos and third-party analog 
velocity command interface and analog torque command interface 
servos. Module features include: 

 Velocity Feed forward and Position Error Integrator 

 High resolution of programming units 

 Simple and powerful motion program instruction set 

 Simple 1 to 4-axis motion programs 

 Non-volatile storage for 10 programs and 40 subroutines  

 Single-point-of-connect for programming and configuration. 

 Firmware is stored in flash memory and is updated via COMM 
port.  

 Recipe programming using command parameters. 

 Electronic CAM capability 

 Home and overtravel switch inputs for each Servo Axis 

 

IC694DSM314 

STAT

OK
CFG

EN3
EN4

EN1 
EN2 

COMM 

C A 

D B 

 

 Two Position Capture Strobe Inputs for each axis 

 5v , 24v and analog I/O for use by PLC 

 Incremental Quadrature Encoder input on each axis for Encoder/Analog mode 

 13 bit Analog Output can be controlled by PLC or used as Digital Servo Tuning monitor 

 High speed digital output (four each 24V and four each 5V) via on-board Local Logic control 
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Overview 
The DSM314 integrates high-performance motion control with the logic-solving functions of the 
RX3i PACSystem.   

 

Amp. 1 

Machine 1 

Encoder 1 

Amp. 2 

Machine 2 

Encoder 2 

Encoder 3 
(Follower Master) 

D
S
M
3
1
4 

Configuration and 
Programming Software: 
   -Configuration 
   -Motion Programming 
   -Local Logic Programming 
  -CAM Profiles 

Operator 
Interfaces

 

For more information about configuring and installing the DSM314 module, see the Motion Mate 
User’s Manual, GFK-1742. For details about interfacing the DSM314 to the GE Fanuc SL Servo 
products, refer to the manual, SL Series Servo User’s Manual, GFK-1581. 

Specifications: DSM314 
 Power Supply Voltage 
 Power Supply Current Draw by DSM 

5 VDC from backplane 
800 mA plus encoder supply current (see next item). 

Available +5V Current/Module to 
supply external encoder, if used 

500 mA (if used, must be added to module +5v 
current draw) 

Number of DSM314 Modules in 
PACSystems RX3i Main Backplane 

Up to 5 DSM314 modules in RX3i Main Backplane 
with Power Supply PWR040 

Number of DSM314 Modules in 
PACSystems RX3i  
Expansion/Remote Backplane 

 3 DSM314 modules in expansion/remote 
backplane with PWR321 

 6 DSM314modules in remote backplane with 
PWR330/331 

 7 DSM314modules in expansion backplane with 
PWR330/331 
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Features: DSM314 

LEDs 
There are seven LED status indicators on the DSM314 module: 

The STAT LED is normally On.  When the LED is OFF, the DSM314 
is not functioning.  Slow blinking indicates status errors. Rapid 
blinking indicates errors that cause the servo to stop.  

The OK LED indicates the current status of the DSM314 module. 
When the LED is steady On, the module is functioning properly. 
When the LED is Off, the module is not functioning.   

The CFG LED is On when a module configuration has been 
received. 

The EN1 through EN4 LEDs are On if the Axis 1 through Axis 4 
Drive Enable relays are on.  

COMM Connector 
The COMM port is an RJ-11 connector, used to download firmware 
updates to the module. 

I/O Connectors 
The DSM314 is a two-axis digital servo/one axis analog velocity 
interface or four-axis analog servo (Torque Mode and/or Velocity 
Mode) controller with four 36-pin I/O connectors labeled A, B, C, and 
D. All four connectors provide similar analog and digital I/O circuits.   

Shield Ground Connection 
The DSM314 must be connected to frame ground via the ground 
terminal on the bottom of the module 

 

IC694DSM314 

STAT

OK
CFG

EN3
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EN2 

COMM 

C A 

D B 
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Motion Controller Module: IC694DSM324 

The Motion Controller Module, IC694DSM324, is a multi-axis motion 
control module.  It supports two control loop configurations: 

 Standard Mode (Follower Control Loop Disabled) 

 Follower Mode (Follower Control Loop Enabled) 

The DSM324 Module can be used with GE Fanuc βi Series digital 
servo amplifiers and motors. Module features include: 

 Block Processing time under 5 milliseconds  

 Velocity Feed forward and Position Error Integrator 

 High resolution of programming units 

 Simple and powerful motion program instruction set 

 Simple 1 to 4-axis motion programs 

 Non-volatile storage for 10 programs and 40 subroutines  

 Single-point-of-connect for programming and configuration. 

 Firmware is stored in flash memory and is updated via COMM 
port.  

 Recipe programming using command parameters. 

 Electronic CAM capability 

 Home and overtravel switch inputs for each Servo Axis  

 Two Position Capture Strobe Inputs for each axis 

 

 STATUS
OK

CONFIG
FSSB

1 
2 
3 
4 

DSM324i

COMM 

FSSB 

24
V 

I/O
 

5V
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 5v , 24v and analog I/O for use by PLC 

 Incremental Quadrature Encoder input on each axis for Encoder/Analog mode 

 13 bit Analog Output can be controlled by PLC or used as Digital Servo Tuning monitor 

 High speed digital output (four each 24V and four each 5V) via on-board Local Logic control 

 

 Please see the DSM324i Motion Controller for PACSystems RX3i and Series 90-30, GFK-
2347, for more information about the DSM324 module. 
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Overview 
The DSM324 integrates high-performance motion control with the logic-solving functions of the 
RX3i PACSystem.   
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For more information about configuring and installing the DSM324 module, see the DSM324i 
Motion Controller for PACSystems RX3i and Series 90-30, GFK-2347. For details about interfacing 
the DSM324 to the GE Fanuc SL Servo products, refer to the manual, AC Servo Motor βis 
Descriptions Manual, GFZ-65302EN. 

Specifications: DSM324 
 Power Supply Voltage 
 Power Supply Current Draw by DSM

5 VDC from backplane 
860 mA plus encoder supply current (see next item). 

Available +5V Current/Module to 
supply external encoder, if used 

500 mA (if used, must be added to module +5v current 
draw) 

Number of DSM324i Modules in 
PACSystems RX3i Main Backplane

Up to 5 DSM324i modules in RX3i Main Backplane 
with Power Supply PWR040 

Number of DSM324i Modules in 
PACSystems RX3i  
Expansion/Remote Backplane 

 2 DSM324i modules in expansion/remote 
backplane with PWR321 

 6 DSM324i modules in remote backplane with 
PWR330/331 

 6 DSM324i modules in expansion backplane with 
PWR330/331 
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Features: DSM324 

LEDs 
There are eight LED status indicators on the DSM324 module: 

The STATUS LED is normally On.  When the LED is OFF, the 
DSM324 is not functioning as the result of a status error. Flashing 
signals an error condition.  

The OK LED indicates the current status of the DSM314 module. 
When the LED is steady On, the module is functioning properly. 
When the LED is Off, the module is not functioning.   

The CONFIG LED is On when a module configuration has been 
received. 

The FSSB LED is On when FSSB communications are active. It 
blinks during FSSB setup. This LED is Off if FSSB communications 
are inactive or if FSSB setup has failed. 

The Axis Enable LEDS, 1 through 4, are On if the Axis 1 through 
Axis 4 Drives are enabled.  

FSSB Connector 
The FSSB connector provides optical fiber connection to Servo 
Amplifiers for the exchange of command, feedback, and diagnostics 
data. This connector has a removable protective cap. 

COMM Connector 
The COMM port is an RJ-11 connector, used to download firmware 
updates to the module. 

I/O Connectors 
The DSM324 provides two connectors for 5VDC and 24VDC I/O.  
Pre-manufactured cables are available in 1-meter and 3-meter 
lengths for both I/O cpnnectors. 

Shield Ground Connection 
The DSM324 must be connected to frame ground via the ground 
terminal on the bottom of the module. The grounding resistance of 
the system ground should be 100 ohms or less (class 3 grounding). 
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Ethernet Interface Module: IC695ETM001 
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The Ethernet Interface Module, IC695ETM001, is used to connect a 
PACSystems RX3i controller to an Ethernet network. It enables the 
RX3i controller to communicate with other PACSystems equipment 
and with Series 90 and VersaMax controllers. The Ethernet Interface 
provides TCP/IP communications with other PLCs, host computers 
running the Host Communications Toolkit or programmer software, 
and computers running the TCP/IP version of the programming 
software. These communications use the GE Fanuc SRTP and 
Ethernet Global Data (EGD) protocols over a four-layer TCP/IP 
(Internet) stack.  

Features of the RX3i Ethernet Interface include: 

 Full PLC programming and configuration services 

 Periodic data exchange using Ethernet Global Data (EGD) 

 EGD Commands to read and write PLC and EGD exchange 
memory over the network. 

 TCP/IP communication services using SRTP 

 Comprehensive station management and diagnostic tools 

 Extended PLC connectivity via IEEE 802.3 CSMA/CD 10Mbps 
and 100Mbps Ethernet LAN port connectors. 

 Network switch that has Auto negotiate, Sense, Speed, and 
crossover detection. 

 Direct connection to BaseT (twisted pair) network switch, hub, or 
repeater without an external transceiver. 

For more information about this module, please refer to the following publications: 

 TCP/IP Ethernet Communications for PACSystems, GFK-2224 

 PACSystems TCP’IP Communications, Station Manager Manual, GFK-2225 
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Specifications: IC695ETM001 
Ethernet processor speed 200 MHz 
Connectors - Station Manager (RS-232) Port: 9-pin female D-connector 

- Two 10BaseT / 100BaseTX Ports: 8-pin female shielded RJ-45
LAN IEEE 802.2 Logical Link Control Class I 

IEEE 802.3 CSMA/CD Medium Access Control 10/100 Mbps 
Number of IP addresses One 
Number of Ethernet Port 
Connectors  

Two, both are 10BaseT / 100BaseTX with auto-sensing RJ-45 
connection. 

Embedded Ethernet 
Switch 

Yes – Allows daisy chaining of Ethernet nodes. 

Serial Port Station Manager Port: RS-232 DCE, 1200 - 115200 bps. 
Refer to Appendix A for product standards and general specifications. 

Ethernet Interface Ports 
The Ethernet Interface module has two auto-sensing 10Base T / 100Base TX RJ-45 shielded 
twisted pair Ethernet ports for connection to either a 10BaseT or 100BaseTX IEEE 802.3 
network.  The port automatically senses the speed (10Mbps or 100Mbps), duplex mode (half 
duplex or full duplex) and cable (straight-through or crossover) attached to it with no intervention 
required. 

Ethernet Media 
The Ethernet Interface can operate directly on 10BaseT/100BaseTX media via its network ports. 

10BaseT: 10BaseT uses a twisted pair cable of up to 100 meters in length between each node 
and a switch, hub, or repeater. Typical switches, hubs, or repeaters support 6 to 12 nodes 
connected in a star wiring topology.  

100BaseTX: 100BaseTX uses a cable of up to 100 meters in length between each node and a 
switch, hub, or repeater. The cable should be data grade Category 5 unshielded twisted pair 
(UTP) or shielded twisted pair (STP) cable. Two pairs of wire are used, one for transmission, 
and the other for collision detection and receive. Typical switches, hubs, or repeaters support 6 
to 12 nodes connected in a star wiring topology. 
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Station Manager  
The built-in Station Manager function of the Ethernet Interface provides on-line supervisory 
access to the Ethernet Interface, through the Station Manager port or over the Ethernet cable. 
Station Manager services include: 

 An interactive set of commands for interrogating and controlling the station. 

 Unrestricted access to observe internal statistics, an exception log, and configuration 
parameters. 

 Password security for commands that change station parameters or operation. 

Refer to the PACSystems TCP/IP Ethernet Communications Station Manager Manual, GFK-
2225 for complete information on the Station Manager.  

Firmware Upgrades 
The Ethernet Interface receives its firmware upgrades indirectly from the PLC CPU using the 
WinLoader software utility. WInLoader is supplied with any updates to the Ethernet Interface 
software.  

Ethernet Global Data (EGD) 
Each PACSystems CPU supports up to 255 simultaneous Ethernet Global Data (EGD) 
exchanges. EGD exchanges are configured using the programmer and stored into the PLC.  
Both Produced and Consumed exchanges can be configured. PACSystems Ethernet Interfaces 
support both selective consumption of EGD exchanges and EGD exchange production and 
consumption to the broadcast IP address of the local subnet.  

The Ethernet Interface can be configured to use SNTP to synchronize the timestamps of 
produced EGD exchanges.  

The Ethernet Interface implements the capabilities of a Class 1 and Class 2 device.  
COMMREQ-driven EGD Commands can be used in the application program to read and write 
data into the CPU or other EGD Class 2 devices.   
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Ethernet Interface Controls and Indicators 

LEDs  

 The Ethernet OK LED indicates whether the module is able to 
perform normal operation. This LED is On for normal operation 
and flashing for all other operations. If a hardware or runtime 
failure occurs, the EOK LED blinks a two-digit error.  

 The LAN OK LED indicates access to the Ethernet network. The 
LAN LED blinks when data is being sent or received over the 
network directed to or from the Ethernet interface. It remains On 
when the Ethernet interface is not actively accessing the network 
but the Ethernet physical interface is available and one or both of 
the Ethernet ports is operational. It is Off otherwise unless 
software load is occurring. 

 The Log Empty LED is On during normal operation. It is Off if an 
event has been logged.  

 Two Ethernet network activity LEDS (LINK) indicate the network 
link status and activity. 

 Two Ethernet network speed LEDS (100Mbps) indicates the 
network data speed (10 (off) or 100 Mb/sec (on)). 

Ethernet Restart Pushbutton 
This pushbutton is used to manually restart the Ethernet firmware 
without power cycling the entire system. It is recessed to prevent 
accidental operation. 

Connectors  
The module has two 10BaseT/100BaseTX Ethernet Network Port 
Connectors. There is only one interface to the network (only one 
Ethernet MAC address and only one IP address). 

It also has a Station Manager (RS-232) Serial Port. 
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Profibus Master Module, IC695PBM300 
The RX3i PROFIBUS Master Module, IC695PBM300, allows the RX3i CPU to send and receive 
data on a PROFIBUS-DP network.

 

PBM300 
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MOD STATUS 

 

Features 
The IC695PBM300 module provides the following features: 

 supports up to 125 PROFIBUS-DP slaves 

 supports up to 244 bytes of input data and 244 bytes of output data 
per slave 

 Supports up to 3,584 bytes of input data and 3,584 bytes of output 
data total 

 Supports all standard data rates  

 Supports Sync and Freeze modes 

 Supports DP-V1 Read, Write and Alarm messages 

 PROFIBUS-compliant Module and Network Status LEDs 

For more information about this module, please refer to the 
PACSystems RX3i Profibus Module User’s Manual, GFK-2301. 

Compatibility 
The PROFIBUS Master module requires an RX3i CPU with firmware 
version 2.9 or later. This module must be located in an RX3i Universal 
Backplane. 

The module requires Machine Edition Version 5.0 SP2 Logic 
Developer-PLC or later for configuration. 

 Specifications: IC695PBM300 
Backplane Current Consumption 440 mA @ 3.3 VDC 
Data rates Supports all standard data rates (9.6 kBit/s, 19.2 kBit/s, 

93.75 kBit/s, 187.5 kBit/s, 500 kBit/s, 1.5 MBit/s, 3 MBit/s, 
6 MBit/s and 12 MBit/s) 

Status Information Available Slave Status Bit Array Table 
Network Diagnostic Counters 
DP Master Diagnostic Counters 
Firmware Module Revision 
Slave Diagnostic Address 
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Profibus Master Module Controls and Indicators 

Network Connector 
The Profibus Master module has a 9-pin sub-D connector for attaching the bus cable. For pin 
assignments, segment length, cable type and termination requirements, refer to the RX3i 
PACSystems PROFIBUS Modules User’s Manual, GFK-2301. 

LEDs 
The PROFIBUS Master module provides three PROFIBUS-compliant LEDs that indicate 
module and network status. 

 The green OK LED indicates the presence of power, and completion of backplane reset.  

 The bicolor Network LED is steadily yellow when the module is holding the PROFIBUS 
token and able to transmit PROFIBUS telegrams. It flashes yellow if the module is sharing 
the network with another PROFIBUS master. The Network LED is red if a communications 
problem such as a connection timeout exists with at least one slave on the network.  

 The bi-color Mod Status LED indicates module status. When this LED is steadily green, the 
module is configured and has established a connection with a least one device on the 
network. If it is flashing green, the module may be waiting for a configuration or may have a 
firmware problem. If it is flashing yellow, the module is in boot loader mode, downloading 
firmware, or has a non-recoverable error. The rate of LED flashing provides additional status 
information as described in the RX3i Profibus Modules User’s Manual.  
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Profibus Slave Module, IC695PBS301 
The IC695PBS301 provides slave communications on a PROFIBUS 
DP network. The slave module automatically exchanges data with a 
master device. The slave module has no bus access rights. It can 
only acknowledge received messages or transmit messages to a 
master upon request.  

The PROFIBUS Slave module provides the following PROFIBUS 
communications features: 

 Ability to read up to 244 bytes of input data from the network, 
and send up to 244 bytes of output data 

 Support for all standard PROFIBUS data rates  

 Support for DP-V1 Read, Write and Alarm messages 

 PROFIBUS-compliant module and network status LEDs 

Compatibility 
The PROFIBUS Slave module requires an RX3i CPU with firmware 
version 3.0 or later. This module must be located in an RX3i 
Universal Backplane. 

The Slave module requires Machine Edition Logic Developer-PLC, 
version 5.0 Service Pack 3 or later for configuration. 

The PROFIBUS module receives its firmware upgrades indirectly 
from the host controller CPU using the WinLoader software utility. 
WinLoader is supplied with any updates to the PROFIBUS module 
software. 
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Specifications: IC695PBS301 
Backplane 
current 
consumption 

440mA @ 3.3VDC 

Data rates Supports all standard data rates (9.6 KBit/s, 19.2 KBit/s, 93.75 KBit/s, 187.5 
KBit/s, 500 KBit/s, 1.5 MBit/s, 3 MBit/s, 6 MBit/s and 12 MBit/s) 

Status 
information 
available 

Slave Status Word 
 

For product standards and general specifications, refer to Appendix A 

Profibus Slave Module Controls and Indicators 

Network Connector 
The PROFIBUS Slave module has a 9-pin sub-D connector for attaching the bus cable. For pin 
assignments, segment length, cable type and termination requirements, refer to the RX3i 
PACSystems PROFIBUS Modules User’s Manual, GFK-2301. 

LEDs 
The PROFIBUS Slave module provides three PROFIBUS-compliant LEDs that indicate module 
and network status. 

 The green Profibus OK LED indicates the presence of power, and completion of backplane 
reset.  

 The bicolor Network LED is yellow when the module is able to transmit PROFIBUS 
telegrams. It is red if a critical communications problem has occurred.  

 The bi-color Mod Status LED indicates module status. When this LED is steadily green, the 
module is configured and has established a connection with the network master. If it is 
flashing green, the module may be waiting for a configuration or may have a firmware 
problem. If it is flashing yellow, the module is in boot loader mode, downloading firmware, or 
has a non-recoverable error. The rate of LED flashing provides additional status information 
as described in the RX3i Profibus Modules User’s Manual.  
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High-density Terminal Blocks 

This chapter describes Terminal Blocks for high-density RX3i modules.    

Terminal Block Type Catalog Number 
Box-style Terminal Block, 36 pins, One IC694TBB032 

Spring-style Terminal Block, 36 pins, One IC694TBS032 

Extended Box-style Terminal Block, 36 pins, One IC694TBB132 

Extended Spring-style Terminal Block, 36 pins, One IC694TBS132 

Extended High-Density Terminal Blocks 

Extended High-Density Terminal Blocks IC694TBB132 and IC694TBS132 are functionally-
identical to High-Density Terminal Blocks IC694TBB032 and IC694TBS032. The Extended 
High-Density Terminal Blocks have an outer cover that is approximately ½-inch (13mm) deeper, 
to accommodate wires with thicker insulation, such as that typically used with AC I/O modules. 

13mm 
(0.5 inch) 

Added Depth 
of Extended 
High-Density 

Terminal 
Block 

The diagram below compares the 
space for wiring on a High-Density 
Terminal Block (left) and an 
Extended High-Density Terminal 
Block (right), seen from the bottom 
of the module. 

 

10mm 
( 0.4 inch)

23mm 
( 0.9 inch)
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Box-style Terminal Blocks, 36 Pins: IC694TBB032 and TBB132 

Box-style Terminal Blocks, IC694TBB032 and 
IC694TBB132, are used with high-density PACSystems 
RX3i modules and equivalent Series 90-30 PLC 
modules. These terminal blocks provide 36 screw 
terminals for field wiring to the module.  

Terminal Blocks  IC694TBB032 and TBB132 are 
functionally identical. Terminal Block IC694TBB032 
comes with a standard-depth outer cover. When 
installed, it is the same depth as most other 
PACSystems and Series 90-30 PLC modules. 

Extended Terminal Block IC694TBB132 comes with an 
outer cover that is approximately ½-inch (13mm) deeper 
than Terminal Block IC694TBB032, to accommodate 
wires with thicker insulation, such as that typically used 
with AC I/O modules. 

Specifications: TBB032 and TBB132 

Torque 7 lb-in 

Wire strip length 0.310 inches (7.87 mm) 

Wire gauges supported #14-26 AWG (solid or 
stranded) 
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Spring-style Terminal Blocks, 36 Pins: IC694TBS032 and TBS132 

Spring-style Terminal Blocks, IC694TBS032 and 
IC694TBS132, are used with high-density PACSystems 
RX3i modules and equivalent Series 90-30 PLC 
modules. These terminal blocks provide 36 spring-style 
terminals for field wiring to the module.  

Terminal Blocks IC694TBS032 and TBS132 are 
functionally identical. Terminal Block IC694TBS032 
comes with a standard-depth outer cover. When 
installed, it is the same depth as most other 
PACSystems and Series 90-30 PLC modules. 

Extended Terminal Block IC694TBS132 comes with an 
outer cover that is approximately ½-inch (13mm) deeper 
than Terminal Block IC694TBS032, to accommodate 
wires with thicker insulation, such as that typically used 
with AC I/O modules. 

Specifications: TBS032 and TBS132 

Wire strip length 0.310 inches (7.87 mm) 

Wire gauges supported #14-28 AWG (solid or 
stranded) 
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Installing and Removing High-density Terminal Blocks 
This section has special installation instructions for High-density Terminal Blocks. See chapter 2 
for general installation information.  

Warning 

Field power must be turned off when installing or removing a Terminal Block assembly. 

Installing or Removing a Module’s Terminal Block Assembly 

1. Install the small catalog number label (for example: “ALG600”) supplied with the module in 
the slot on the top of the Terminal Block.  

2. Complete the module wiring and secure the wire bundles to the tie-downs on the bottom of 
the Terminal Block 

 

 

Inserting a Terminal Block in its 
Cover 

1. Align the top of the Terminal Block with the 
bottom of the cover, making sure that the 
notches in the Terminal Block match up with 
the grooves in the cover. 

2. Slide the Terminal Block upward until it clicks 
into place. 

 

. 
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Installing a High-density 
Terminal Block Assembly 

1. Press the terminal block assembly 
straight toward the module until it 
is partially seated.  

2. Open the door on the front of the 
terminal block and push the latch 
(see below) up very firmly until it 
reaches the top of the slot and 
clicks into place.  

3. Check to be sure the terminal 
block is fully seated. 

 

 

 

 

Removing a High-density Terminal 
Block from the Module 

1. Open the terminal block door. 

2. Push the latch down as shown at left very 
firmly until the terminal block is released. 

3. Pull the terminal block away from the 
module until the contacts have separated. 

Removing a Terminal Block from its 
Cover 

To remove a Terminal Block from its cover: 

1. Grasp the sides of the Terminal Block cover.  

2. Pull down on the bottom of the Terminal Block. 
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Product Certifications and Installation Guidelines for 
Conformance 

This appendix describes the compliance markings and standards to which the RX3i products 
have been certified. It also provides installation requirements for conformance to standards 
and additional safety guidelines for installing in the European Union. 

RX3i Agency Approvals 
Description 

 
Agency 

Standard or 
Marking 

Comments 

N.A. Safety for Industrial Control 
Equipment 
 

 

Certification by Underwriter's Laboratories to 
UL508 standard and equivalent CSA C22.2 
No 142 - M1987standard 

N.A. Safety for Hazardous 
Locations 
Class I, Div. 2, Groups A, B, C, D 

 
 

Certification by Underwriter's Laboratories to 
UL1604 standard and equivalent CSA C22.2 
No 213-M1987 standard 

Low Voltage Directive 
European Safety for Industrial 
Control Equipment 

 

Self-Declaration in accordance with European 
Directives; Refer to Declaration of Conformity 
found at www.gefanuc.com for a complete list 
of approved products 

Electromagnetic Compatibility 
Directive 
European EMC for Industrial 
Control Equipment 

 

Certification by Competent Body in 
accordance with European Directives; Refer 
to Declaration of Conformity found at 
www.gefanuc.com for a complete list of 
approved products 

Explosive Atmospheres Directive 
European Safety for Hazardous 
Locations 
Equipment Group II, Category 3, 
Gas Groups A, B, C 

 

 

Certification in accordance with European 
Directives and Independent 3rd Party 
Assessment Certificate; Refer to Declaration 
of Conformity found at www.gefanuc.com for 
complete list of approved products  

Note:  The agency approvals listed above and on the Declaration of Conformities are believed 
to be accurate, however, a product’s agency approvals should be verified by the marking on 
the unit itself. 

Appendix 

A 
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UL Class 1 Division 2 Hazardous Location Requirements 
The following statements are required to appear for Class I Div 2 Hazardous Locations. 

1. EQUIPMENT LABELED WITH REFERENCE TO CLASS I, GROUPS A, B, C, and D, DIV. 
2 HAZARDOUS LOCATIONS IS SUITABLE FOR USE IN CLASS I, DIVISION 2, 
GROUPS A, B, C, D OR NON–HAZARDOUS LOCATIONS ONLY. 

2. WARNING – EXPLOSION HAZARD – SUBSTITUTION OF COMPONENTS MAY IMPAIR 
SUITABILITY FOR CLASS I, DIVISION 2. 

3. WARNING – EXPLOSION HAZARD – DO NOT DISCONNECT EQUIPMENT UNLESS 
POWER HAS BEEN SWITCHED OFF OR THE AREA IS KNOWN TO BE NON–
HAZARDOUS. 

ATEX Class 1 Zone 2 Hazardous Location Requirements 
In order to maintain compliance with the ATEX Directive, a RX3i system located in a Class 1 
Zone 2 area (Category 3) must be installed within a protective enclosure meeting the criteria 
detailed below: 

 IP54 or greater, and 

 Mechanical strength to withstand an impact energy of 3.5 Joules 
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Standards Overview 
PACSystems RX3i Environmental Specifications 

 Vibration IEC60068-2-6, 
JISC0911 

10 - 57 Hz, 0.012" displacement peak-peak 
57 - 500 Hz, 1.0g acceleration  

 Shock IEC60068-2-27, 
JISC0912 

15G, 11ms 

 Operating Temperature  0°C to 60°C: [inlet] (32° to 140°F) 

 Storage Temperature  -40°C to +85°C (-40° to 185°F) 

 Humidity  5% to 95%, non-condensing 

Additional RX3i Specifications  
Standards for EMC Emissions,  and Immunity, for RX3i products are given on the following 
pages. Refer to the listing of module catalog numbers below to determine which set of 
standards applies to a specific module: Specifications Group 1 or Group 2. 

Module Group  Module Group  Module Group  
IC694ACC300 1 IC694BEM341  IC694MDL740 1 

IC694ALG220  1 IC694DSM314 1 IC694MDL741 1 

IC694ALG221     1 IC694DSM324 2 IC694MDL742 1 

IC694ALG222     1 IC694MDL230 1 IC694MDL752 1 

IC694ALG223 1 IC694MDL231 1 IC694MDL753 1 

IC694ALG390 1 IC694MDL240 1 IC694MDL754 2 

IC694ALG391 1 IC694MDL241 1 IC694MDL930 1 

IC694ALG392 1 IC694MDL310 1 IC694MDL931 1 

IC694ALG442     1 IC694MDL330 1 IC694MDL940 1 

IC695ALG600 2 IC694MDL340 1 IC695CHS012 2 
IC695ALG608 2 IC694MDL390 1 IC695CHS015 2 

IC695ALG616 2 IC694MDL632 1 IC695CPU310 2 

IC695ALG704 2 IC694MDL634 1 IC695ETM001 2 

IC695ALG708 2 IC694MDL645 1 IC695LRE001 2 

IC694APU300 1 IC694MDL646 1   

IC694APU305 1 IC694MDL654 1   

IC694BEM320 1 IC694MDL655 1 IC695PSA040 2 

IC694BEM321 1 IC694MDL660 2 IC695PSD040 2 

IC694BEM320 1 IC694MDL732 1 IC695PSD140 2 

IC694BEM340 1 IC694MDL734 1   
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Specifications Group  2 

1) EN61000-4-x series of tests are technically equivalent to the IEC61000-4-x series. 
2) Not applicable to ports limited to 10m or less. 
3) Not applicable to RS232 ports and those ports limited to 30m (98ft.) or less  

EMC EMISSIONS  
 Radiated, Conducted  CISPR 11/EN 55011 “Industrial Scientific & Medical Equipment” 

(Group 1, Class A) 

 CISPR 22/EN 55022 “Information Technology Equipment” (Class A) 

 47 CFR 15 referred to as FCC part 15, “Radio Devices” (Class A) 

 Harmonic EN61000-3-2 Class A 

EMC IMMUNITY   
 Electrostatic Discharge EN 61000-4-21 ±8KV Air, ±4KV Contact 

EN 61000-4-31 10Vrms /m, 80Mhz to 1000Mhz, 80% AM, 1kHz sine wave  RF Susceptibility 

ENV 50140/ 
ENV 50204 

10Vrms /m, 900 ± 5Mhz, 100% PM, 200Hz square wave 

 Fast Transient Burst EN 61000-4-41 AC/DC Input Power: ±2kV direct 
Signal: ±1kV cap coupled 

      Voltage Surge EN 61000-4-51 AC Input Power: ±2KV (12Ω) CM, ±1kV (2Ω) DM 
DC Input Power2: ±0.5KV (12Ω) CM, ±0.5kV (2Ω) DM 
Shielded Signal3: ±1kV (2Ω) CM 
Unshielded Communication Signal3: ±1KV (250Ω max.) CM 

Unshielded I/O Signal3: ±1kV (42Ω) CM, ±0.5KV (42Ω) DM 

     Damped Oscillatory Wave ANSI/IEEE C37.90a, 
EN61000-4-121 

1Mhz, 400Hz rep rate  
AC/DC Input Power2: ±2.5KV CM & DM (200Ω) 
Signal3: ±2.5KV CM (200Ω) 

 Conducted RF  EN 61000-4-61 AC/DC Input Power, Signal: 10Vrms, 0.15 to 80Mhz, 80%AM 

 Voltage Dips & Interrupts EN 61000-4-111 AC Input Power: 30% Nominal (0.5 period); 60% Nominal 
(5,50 periods); >95% Nominal (250 periods) 

 Voltage Variation EN 61000-4-111 AC Input Power: ±10% (50,000 periods) 
 Voltage Flicker EN61000-3-3 AC Input Power: dmax ≤ 4% 
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Specifications Group 2  

*Although a few modules were tested according to the Voltage Surge test, modules were primarily 
tested to the Damped Oscillatory Wave test. 
Note: 

1) EN61000-4-x series of tests are technically equivalent to the IEC61000-4-x series. 
2) Not applicable to communication or I/O lines whose maximum installed length is less than 30m. 
3) Not applicable to communication lines whose maximum installed length is less than 30m. 
4) Not applicable to communication or I/O lines whose maximum installed length is less than 3m.  

 
 
 

EMC EMISSIONS  

 Radiated, Conducted  CISPR 11/EN 55011 “Industrial Scientific & Medical Equipment” 
(Group 1, Class A) 

 CISPR 22/EN 55022 “Information Technology Equipment” (Class A) 

 47 CFR 15 referred to as FCC part 15, “Radio Devices” (Class A) 

EMC IMMUNITY   
 Electrostatic Discharge EN 61000-4-21 ±8KV Air, ±4KV Contact 

 RF Susceptibility EN 61000-4-31 10Vrms /m, 80Mhz to 1000Mhz, 80% AM, 1kHz sine wave 

 Fast Transient Burst EN 61000-4-41 AC/DC Input Power: ±2kV direct 
Discrete I/O, Communication: ±1kV (clamp) 1 
Analog I/O: ±0.25kV (clamp)  

    Damped Oscillatory Wave ANSI/IEEE C37.90a, 
EN61000-4-121 

AC/DC Input Power: +2.5KV 
I/O, Communication: +2.5KV 2 

    Voltage Surge EN61000-4-51 AC/DC Input Power: ±2kV (12Ω) CM 
I/O, Communication: ±1kV (42Ω) CM 2 

 Conducted RF  EN 61000-4-61 Communication:  10Vrms, 0.15 to 80Mhz, 80%AM 3 

 Voltage Dips & Interrupts EN 61000-4-111 AC/DC Input Power: 30% & 100% Nominal (10ms) 

 Voltage Variation EN 61000-4-111 AC Input Power: ± 10% (10s) 
DC Input Power: ± 20% (10s) 
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Government Regulations 
U.S., Canadian, Australian, and European regulations are intended to prevent equipment from 
interfering with approved transmissions or with the operation of other equipment through the 
AC power source. 

The PACSystems RX3i family of products has been tested and found to meet or exceed the 
requirements of U.S. (47 CFR 15), Canadian (ICES-003), Australian (AS/NZS 3548), and 
European (EN55022) regulations for Class A digital devices when installed in accordance with 
the guidelines noted in this manual. These various regulations share commonality in content 
and test levels with that of CISPR 22 and based on this commonality testing to the each 
individual standard was deemed inappropriate. 

The FCC requires the following note to be published according to FCC guidelines: 

Note: This equipment has been tested and found to comply with the limits for a Class A 
digital device, pursuant to Part 15 of the FCC Rules. These limits are designed to 
provide reasonable protection against harmful interference when the equipment is 
operated in a commercial environment. This equipment generates, uses, and can 
radiate radio frequency energy and, if not installed and used in accordance with the 
instruction manual, may cause harmful interference to radio communications. 
Operation of this equipment in a residential area is likely to cause harmful interference 
in which case the user will be required to correct the interference at his own expense. 

Industry Canada requires the following note to be published: 

Note: This Class A digital apparatus complies with Canadian ICES-003. 
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Installation Guidelines for Conformance to Standards 
To meet U.S., Canadian, Australian, and European regulations for Class A digital devices and 
maintain CE Mark compliance, RX3i installations that include the products listed below must 
be installed in a metal enclosure with external wiring routed in metal conduit as described in 
this appendix. Modules not listed below must still be installed in a protective enclosure as 
described in chapter 2, Installation.  
Description Catalog Number 
RX3i 10-Slot Serial Expansion Backplane IC694CHS392 
RX3i Input 120VAC 8Pt Isolated IC694MDL230 
RX3i Input 240VAC 8Pt Isolated IC694MDL231 
RX3i Input 120VAC 16Pt IC694MDL240 
RX3i Input 24VAC 16Pt IC694MDL241 
RX3i Output 120 VAC 0.5 A 12 Point IC694MDL310 
RX3i Output 120/240 VAC 2 A 8 Point IC694MDL330 
RX3i Output 120 VAC 0.5 A 16 Point IC694MDL340 
RX3i Output 120/240 VAC 2 A 5 Point Isolated IC694MDL390 
RX3i Input 125VDC 8Pt Pos/Neg Logic IC694MDL632 
RX3i Input 5/12VDC (TTL) 32Pt Pos/Neg IC694MDL654 
RX3i Output 12/24 VDC 0.5 A 8 Point Positive Logic IC694MDL732 
RX3i Output 125 VDC 1 A 6 Point Isolated Pos/Neg IC694MDL734 
RX3i Output 5/24 VDC (TTL) 0.5 A 32 Point Negative Logic IC694MDL752 
RX3i Output Relay N.O. 4 A 8 Point Isolated IC694MDL930 
RX3i Input Analog 16sgl Current IC694ALG223 
RX3i Output Analog 2pt Voltage IC694ALG390 
RX3i Output Analog 2pt Current IC694ALG391 
RX3i Analog Combination Current/Voltage 4in/2out  IC694ALG442           
RX3i I/O Link Interface Module IC694BEM320 
RX3i I/O Link Master Module IC694BEM321 
RX3i DSM314 Motion Controller  IC694DSM314          
RX3i DSM324 Motion Controller  IC694DSM324          
Series 90-30 10-Slot Expansion Backplane IC693CHS392 
Series 90-30 Remote Baseplate, 10 Slots IC693CHS393 
Series 90-30 Remote Baseplate, 5 Slots IC693CHS399 
Series 90-30 Input 120VAC 8Pt Isolated IC693MDL230 
Series 90-30 Input 240VAC 8Pt Isolated IC693MDL231 
Series 90-30 Input 120VAC 16Pt IC693MDL240 
Series 90-30 Input 24VAC 16Pt IC693MDL241 
Series 90-30 Input 125VDC 8Pt Pos/Neg Logic IC693MDL632 
Series 90-30 Input 5/12VDC (TTL) 32Pt Pos/Neg IC693MDL654 
Series 90-30 Output 120VAC 0.5 12Pt IC693MDL310 
Series 90-30 Output 120/240VAC 2A 8Pt IC693MDL330 
Series 90-30 Output 120VAC 0.5A 16Pt IC693MDL340 
Series 90-30 Output 120/240VAC 2A 5Pt Isolated IC693MDL390 
Series 90-30 Output 12/24VDC 0.5A 8Pt Positive Logic IC693MDL732 
Series 90-30 Output 12/24VDC 0.5A 8Pt Negative Logic IC693MDL733 
Series 90-30 Output 125vdc 1A 6Pt Isolated Pos/Neg IC693MDL734 
Series 90-30 Output 5/24VDC (TTL) 0.5A 32Pt Negative Logic IC693MDL752 
Series 90-30 Solenoid Out 11Pt/24VDC Out 5Pt Positive Logic IC693MDL760 
Series 90-30 Output Relay 4A 8Pt Isolated IC693MDL930 
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Description Catalog Number 
Series 90-30 Mixed I/O 8Pt 120VAC In / 8Pt Relay Out IC693MAR590 
Series 90-30 Mixed I/O 8Pt 24VDC In / 8Pt Relay Out IC693MDR390 
Series 90-30 Input Analog 4pt Voltage IC693ALG220 
Series 90-30 Input Analog 16sgl/8diff Current IC693ALG223 
Series 90-30 Output Analog 2pt Voltage IC693ALG390 
Series 90-30 Output Analog 2pt Current IC693ALG391 
Series 90-30 Analog Combination Current/Voltage 4in/2out  IC693ALG442 
Series 90-30 Fanuc I/O Link Module (Slave) IC693BEM320 
Series 90-30 Fanuc I/O Link Module (Master) IC693BEM321 
Series 90-30 DSM314 Motion Controller  IC693DSM314 
 

Requirements for Installation in a Metal Enclosure 
 Backplanes must be mounted in a metal enclosure with a metal-on-metal connection 

around the door or the equivalent. All surfaces of the enclosure must be adequately 
grounded to adjacent surfaces to provide electrical conductivity. 

 Wiring external to the enclosure must be routed in metal conduit or the equivalent. 
Using shielded cables and power line filtering, as detailed in “Shielded Cable 
Alternative to Conduit,” is equivalent to using metal conduit. 

 The conduit must be mounted to the enclosure using standard procedures and 
hardware to ensure electrical conductivity between the enclosure and conduit. The 
termination for the shielded cable alternative to conduit is detailed in “Shielded Cable 
Alternative to Conduit.” 
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Shielded Cable Alternative to Conduit 
This section describes the installation requirements for using shielded cable as an alternative 
to metal conduit for meeting radiated emissions requirements (EN 55022, 47CFR15, etc.). 
The following practices could be used in place of conduit for systems or cables that require 
conduit or the equivalent. 

Communication Cables 

All communication lines should be double-shielded. The outside braided shield (85% 
coverage) must be terminated at the entrance to the enclosure and not continue within the 
enclosure. The inside shield should be left intact since it shields the communication line from 
noise within the enclosure and is terminated to the connector shell. The RX3i communication 
port connector shells are directly tied to frame ground.  To prevent ground loop currents, one 
cable end of the inside shield should be capacitively coupled to its shell.  The outside shield is 
classified as an RF shield and should be insulated from the inside shield. 

An alternative to double-shielded cable for Genius bus communications is Eupen* CMS cable, 
equivalent Genius cables with an RF-absorptive material outer coating. The shield should be 
terminated per standard Genius wiring guidelines. 

*Telephone: 32 87 55 47 71 (Europe), 908-919-1100 (U.S.A.) 

I/O Cables 

All I/O lines leaving the enclosure must have at least 85% braided shield coverage terminated 
at the entrance to the enclosure. This 85% RF shield should not continue into the enclosure. 
Eighty-five percent braided shield is a standard cable available with various wire sizes and 
quantities from many cable manufacturers. 

Analog/High Speed Cables 

Analog or high-speed lines, which require shielded cable for immunity, should be double-
shielded. The outside braided shield should be terminated at the entrance to the enclosure 
and not continue within the enclosure. The inside shield should be terminated per standard 
installation instructions. The outside shield is classified as an RF shield and should be 
insulated from the inside shield. 
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Power Input to Enclosure (for IC694 Power Supplies) 

An alternative to shielded input cables is to use RF filters to minimize the noise coupled back 
onto the power supply inputs. If RF filters are used at the point of enclosure entry, unshielded 
wires may be used inside and outside the enclosure. 

AC Power Input RF Filter Requirements 

 Type: Common mode/Differential mode line filter 

 Effective range: between 30–300 megahertz 

 Leakage current: <0.8 milliampere 

 Insertion loss >30 decibels @ 30 megahertz, >20 decibels @ 100 megahertz,  
>15 decibels @ 300 megahertz 

DC Power Input RF Filter Requirements 

 Type: Feed-through,  type EMI ceramic filter 

 Capacitance: 1500 picofarads (minimum) 

 WVDC: 100 volts 

 Current rating: As needed for application 

 Insertion Loss: >50 decibels at 100 megahertz 
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Shield Termination 

Termination of RF shields is extremely important in the reduction of RF emissions. The RF 
shields should be terminated at the entrance to the enclosure with a 360 degree contact 
between the shield and the enclosure wall. 

Compression Connectors 

Compression connectors are standard hardware available for the termination of conduit. The 
diameter of the connectors is not of significant importance other than to make sure the wires 
can actually fit through them. The compression connector provides a metal ring for shield 
termination and compression. 

The following figure shows an unshielded I/O cable with a single shield (side view): 

PVC Jacket

Nut Unshielded I/O

Metal
Ring

Shield

Enclosure

Connector

 
The next figure shows multiple communication/high speed cables that share a single RF 
shield (side view): 

RF Shield

Nut
Enclosure

Connector

Shielded
Cables

Metal Ring

 

Specialty Shielded Cable Vendors 

Eupen specializes in RF-absorptive material outer coating cables (CMS cables). Ask for 
equivalent Genius cables. 

Glenair, Inc. specializes in convoluted tubing (Series 72 & 74) and in flexible metal-core 
conduit (Series 75). They also carry various kinds of shield termination connectors. 

Zippertubing Co. specializes in after installation zip-on shielding where different types of 
shielding can be selected. Recommended types of shielding are SHN-3, SH1, and SH3 to 
provide 85% coverage. 
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Safety-Related Guidelines for Installation in the European Union 
This section provides safety-related guidelines specifically for control system products to be 
installed in the European Union. It is assumed that personnel who install, operate, and 
maintain automation systems that include GE Fanuc products are trained and qualified to 
perform those functions 

1. General: 
GE Fanuc product manuals provide information required for the intended use of GE Fanuc 
products. The product manuals are written for technically qualified personnel such as 
engineers, programmers, or maintenance specialists who have been specifically trained 
and are experienced in the field of automation control. Such personnel must possess the 
knowledge to correctly interpret and apply the safety guidelines provided in GE Fanuc 
product manuals. Should you require further information or face special problems that are 
not covered in sufficient detail in the product manuals, please contact your local GE Fanuc 
sales or service office or GE Fanuc authorized distributor. 

2. Qualified Personnel: 
Only qualified personnel should be allowed to specify, apply, install, operate, maintain, or 
perform any other function related to the products described in the product manuals. 
Examples of such qualified persons are defined as follows: 

 System application and design engineers who are familiar with the safety concepts of 
automation equipment. 

 Installation, startup, and service personnel who are trained to install and maintain such 
automation equipment. 

 Operating personnel trained to operate automation equipment and trained on the 
specific safety issues and requirements of the particular equipment. 

3. Proper Usage: 

The equipment/system or the system components may be used only as described in the 
product manuals. GE Fanuc control system products have been developed, 
manufactured, tested, and the documentation compiled in keeping with the relevant safety 
standards. Handling instructions and safety guidelines described for planning, installation, 
proper operation and maintenance must be followed to ensure safe application and use of 
the products. 

4. Guidelines for the Application Planning and Installation of the Product: 
RX3i control system products generally form part of larger systems or installations. These 
guidelines are intended to help integrate GE Fanuc RX3i control system products into 
systems and installations without constituting a source of danger. The following 
precautions must be followed: 
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 Compliance with EN292-1 and EN292-2 (Safety of Machinery) as well as 
EN60204/IEC204 (Electrical Equipment of Industrial Machines) must be observed 
during the design phase. 

 Opening the housing or the protective cover exposes certain parts of this 
equipment/system which could have a dangerously high voltage level. 

 Only qualified personnel should be allowed access to this equipment/system. These 
persons must be knowledgeable of potential sources of danger and maintenance 
measures as described in the product manuals. 

 Personnel must strictly adhere to applicable safety and accident prevention rules and 
regulations. 

 A suitable isolating switch or fuses must be provided in the building wiring system. The 
equipment must be connected to a protective ground (PE) conductor. 

 For equipment or systems with a fixed connecting cable but no isolating switch that 
disconnects all poles, a power socket with the grounding pin must be installed. 

 Before switching on the equipment, make sure that the voltage range setting on the 
equipment corresponds to the local power system voltage. 

 In the case of equipment operating on 24 VDC, make sure that proper electrical 
isolation is provided between the main supply and the 24 VDC supply. Use only power 
supplies that meet EN60204 (IEC204) requirements. 

 The RX3i control system AC power supply must be supplied through an IEC-rated 
isolation transformer. 

 Power supply to the RX3i control system must be controlled not to exceed overvoltage 
category II per EN60204-1 (IEC204). 

 Do not exceed the input specifications of the power supply. Otherwise, functional 
failures or dangerous conditions can occur in the electronic modules/equipment. 

 Emergency shutoff devices in accordance with EN60204/IEC204 must be effective in 
all operating modes of the automation equipment. Resetting the emergency off device 
must not result in any uncontrolled or undefined restart of the equipment. 

 Automation equipment and its operating elements must be installed in such a manner 
as to prevent unintentional operation. 

 Suitable measurements must be taken to ensure that operating sequences interrupted 
by a voltage dip or power supply failure resume proper operation when the power 
supply is restored. Care must be taken to ensure that dangerous operating conditions 
do not occur even momentarily. If necessary, the equipment must be forced into the 
“emergency off” state. 
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 Negative Logic Input and Output Modules cannot be used. 

 Cable shielding and grounding are the responsibility of the machine builder. GE 
Fanuc’s installation instructions and guidelines must be followed. 

 Install the power supply and signal cables in such a manner as to prevent inductive 
and capacitive interference voltages from affecting automation functions. 

 When interfacing the inputs and outputs of the automation equipment, measures must 
be taken to prevent an undefined state from being assumed in the case of a wire 
break in the signal lines. 
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I/O Cables for 32-Point Modules 

 

IC694MDL654 

INPUT 
5/12 VDC 

POS/NEG LOGIC 

17 18 19 20 21 22 23 24  
        F 

25 26 27 28 27 30 31 32  

1 2 3 4 5 6 7 8  
        F 

9 10 11 12 13 14 15 16  

17-32 1-16 

 

This section describes the I/O Cables required for 32-point 
modules: IC694MDL654, MDL655, MDL752, and MDL753: 

 Prefabricated I/O Cables: IC693CBL327/328 and 
IC693CBL329/330/33 /332/333/334 

 Terminal Block for 32-Point Modules: IC693ACC337 

 Making Custom Cables 

After installation, cables can be secured to the two tie-downs on 
the bottom of the module. 

 

 

Appendix 

B 
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Prefabricated I/O Cables: IC693CBL327/328 and 
IC693CBL329/330/331/332/333/334 

Prefabricated I/O Cables for 32-Point modules are available in several styles: 

Catalog 
Number 

Description Length 

IC693CBL327 Cable with one 24–pin, 90 deg. connector, Left Side  
IC693CBL338 Cable with one24–pin, 90 deg. connector, Right Side  

3.0 Meters ( 0 feet) 

IC693CBL329 Cable with two 24–pin, 90 deg. connectors, Left Side  
IC693CBL330 Cable with two 24–pin, 90 deg. connectors, Right Side  
IC693CBK002 One each: IC693CBL329 and -CBL330   

.0 Meter (39.37inches) 

IC693CBL33  Cable with two 24–pin, 90 deg. connectors, Left Side  
IC693CBL332 Cable with two 24–pin, 90 deg. connectors, Right Side  
IC693CBK003 One each: IC693CBL33  and -CBL332  

2.0 Meters (78.74 inches)

IC693CBL333 Cable with two 24–pin, 90 deg. connectors, Left Side  
IC693CBL334 Cable with two 24–pin, 90 deg. connectors, Right Side  
IC693CBK004 One each: IC693CBL333 and -CBL334  

0.5 Meter ( 9.69 inches) 

Cables –CBL327 and –CBL328 each have a right–angle 24–pin connector (Fujitsu FCN–
365S024–AU) on one end and a set of stripped wire ends on the other.    

 0 Feet (3 Meters)

  

All of the other cables types have connectors (Fujitsu FCN–365S024–AU) on both ends. 
These cables are wired pin–to–pin (pin A  to pin A , pin A2  to pin A2, etc.).    

 

 

Each pin on these connectors has a current rating of .2 Amp.
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Connector Depth 
The prefabricated I/O cables extend 2” out from the face of the modules to which they are 
connected.  The depth of the cabinet that the PLC is mounted in should allow for the 2” depth 
added by the connector. 

 

I/O Module

5 mm 
(2 inches)  
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Terminal Block for 32-Point Modules: IC693ACC337 
Terminal Block IC693ACC337 can be used to wire field devices for 32-point discrete modules.  
Two Terminal Blocks are needed for each module (one per cable). They mount on a standard, 
user–supplied 35 mm DIN–rail.  

The depth of the Terminal Block, not counting the cable connector and DIN rail, is 57mm 
(2. 2 inches). 
 

 

 

2 

2mm (4.45 inches)

24

23

45mm 
( .77 inches) 

 
The cable from the I/O module attaches to the connector on the Terminal Block.  

Individual wires from input or output devices attach to the screw terminals. The diagram below 
shows how the screw terminals correspond to the connector pins. 

The common row terminals (labeled with the letter C below) are provided for wiring 
convenience, as appropriate.  They are electrically isolated from the numbered terminals.   

 

C

2 4 6 8 0 2 4 6 8 20 

 3 5 7 9 3 5 7 9 

CC C CCCCCCCC C C C C C 

22 

2  23 

24

24–Pin      
Connector

B  B2 B3 B4 B5 B6 B7 B8 B9 B 0 B  B 2 

A  A2 A3 A4 A5 A6 A7 A8 A9 A 0 A  A 2 
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Building Custom Length 24–pin Connector Cables  
Cables connecting the 32-point module to field devices can be built to length as described 
below.   

You must purchase the mating female (socket type) 24–pin connectors.  The 24–pin 
connector kit can be ordered as an accessory kit from GE Fanuc.  Catalog numbers for these 
connectors and their associated parts are listed in the following table.  The list includes 
catalog numbers for three types of connectors: solder pin, crimp pin, and ribbon cable.   Each 
accessory kit contains enough components (D–connectors, backshells, contact pins, etc.) to 
assemble ten single–ended cables of the type specified for each kit.  
 

GE Fanuc 
 Catalog Number 

Vendor 
 Catalog Number 

 
Description 

IC693ACC3 6 FCN–36 J024–AU Solder eyelet receptacle 
(Solder Eyelet Type) FCN–360C024–B Backshell (for above) 

IC693ACC3 7 FCN–363J024 Crimp wire receptacle 
(Crimp Type) FCN–363J–AU Crimp pin (for above, 24 needed) 

 FCN–360C024–B Backshell (for above) 
IC693ACC3 8 FCN–367J024–AUF IDC (ribbon) receptacle, closed cover 

(Ribbon or IDC Type) FCN–367J024–AUH IDC (ribbon) receptacle, open cover 
 
Additional tools from Fujitsu are required to properly assemble the crimped contact and ribbon 
cable type connectors.  The solder eyelet connectors (as provided in IC693ACC316) do not 
require any special tooling. 

Crimped Contact Connectors (as provided in IC693ACC317) require: 
 Hand Crimping Tool FCN–363T–T005/H 
 Contact Extraction Tool FCN–360T–T00 /H 
Ribbon Cable Connectors (as provided in IC693ACC318) require: 

 Cable Cutter FCN–707T–T00 /H 
 Hand Press FCN–707T–T 0 /H 
 Locator Plate FCN–367T–T0 2/H 
These tools must be ordered from an authorized Fujitsu distributor.   
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Pin connections with color codes are shown below.  Cables are made of 2 twisted pairs; wire 
size is #24 AWG (0.22mm2). Each pair has a solid color wire and the same color wire with a 
black tracer.  

 
Pin Number Pair # Wire Color Code  Pin Number Pair # Wire Color Code 

A   BROWN  B  7 VIOLET 
A2  BROWN/BLACK  B2 7 VIOLET/BLACK 
A3 2 RED  B3 8 WHITE 
A4 2 RED/BLACK  B4 8 WHITE/BLACK 
A5 3 ORANGE  B5 9 GRAY 
A6 3 ORANGE/BLACK  B6 9 GRAY/BLACK 
A7 4 YELLOW  B7 0 PINK 
A8 4 YELLOW/BLACK  B8 0 PINK/BLACK 
A9 5 DARK GREEN  B9  LIGHT BLUE 
A 0 5 DARK GREEN/BLACK  B 0  LIGHT BLUE/BLACK 
A  6 DARK BLUE  B  2 LIGHT GREEN 
A 2 6 DARK BLUE/BLACK  B 2 2 LIGHT GREEN/BLACK 

 

 

3 2 

2

2

3 2 B Row 

A Row  

Connector Depth for Custom Built Cables 
Because custom built cables use a straight connector, they require more space in front of the 
PLC than a prefabricated cable, which has a right–angle connector.  The depth of the cabinet 
that the PLC is mounted in should allow for the depth added by this connector. 

 

2. 87”.5-2.5” 
Typical 

PLC (Side View)
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Calculating Heat Dissipation 

This section explains how to find the total heat dissipation of PACSystems RX3i equipment. 

PACSystems RX3i equipment  must be mounted in a protective enclosure.  The enclosure 
must be able to properly dissipate the heat produced by all the devices mounted inside.  This 
includes the modules, discrete output devices, and discrete input devices.  Each device 
manufacturer publishes these values.  If an exact value is not available for a device, you can 
make a close estimate by obtaining the value for a similar device.   

 Module Heat Dissipation 
For each backplane and module except power supplies (discussed separately), look up the 
power in Watts from the table of Module Load Requirements in the Power Supplies chapter. If 
the module uses more than one voltage type (for example, 3.3V and 24V relay), find its total 
power requirement.  Then, add together the heat dissipation values for all the modules in the 
enclosure. 

Example: 
The Load Requirements table shows that the 12-Slot Universal Backplane IC695CHS012  
draws: 

  1.98 Watts from the 3.3 VDC supply 

+1.20 Watts from the 5 VDC supply 

 =3.18 Watts total heat dissipation of backplane IC695CHS012 

Power Supply Heat Dissipation 
In general, power supplies are 66% efficient.  The power supply dissipates approximately 1 
Watt of power in the form of heat for every 2 Watts of power it delivers to the PLC.   

After finding the total power requirement for all of the modules in the backplane served by a 
power supply above, divide the total by 2 to find the power supply dissipation value.  Do not 
use the rating of the power supply (such as 30 Watts) for this calculation because the 
application may not use the full capacity of the power supply.   

C 
Appendix 
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If the +24 VDC output on an Expansion Power Supply is being used, calculate the power 
drawn, divide the value by 2, and add it to the total for the power supply.   

Heat Dissipation for Discrete Output Modules 
In addition to the module power calculations done above, discrete solid-state output modules 
require a calculation for their output circuits, which are powered from another supply.  (This 
calculation is not required for Relay Output modules.)  To calculate output circuit power 
dissipation: 

 In the module’s specifications table, find the value for Output Voltage Drop.  

 Using the manufacturer’s documentation or other reference information, find the required 
current value for each device (such as a relay, pilot light, solenoid, etc.) connected to an 
output point on the module. Estimate the device’s percent of “on-time” based on its 
intended use in the application.  

 Multiply the Output Voltage Drop times the current value times the estimated percent of 
on-time to arrive at average power dissipation for that output. 

Repeat these steps for all outputs on the module, and then for all discrete output modules in 
the backplane.  

Example: 

The specifications table for the IC694MDL340 16-Point Discrete 120 VAC Output Module lists 
its Output Voltage Drop as: 1.5 Volts maximum. 

Use that value for all of the calculations for the module. 

In this example, two output points drive solenoids that control the advance and retract travel 
of a hydraulic cylinder.  The solenoid manufacturer’s datasheet shows that each solenoid 
draws 1.0 Amp.  The cylinder advances and retracts once every 60 seconds that the machine 
is cycling.  It takes 6 seconds to advance and 6 seconds to retract.   

Because the cylinder takes equal time to advance and retract, both solenoids are on for equal 
lengths of time: 6 seconds out of every 60 seconds, which is 10% of the time.  Therefore, 
since both solenoids have equal current draws and on-times, one calculation can be applied 
to both outputs. 

Use the formula Average Power Dissipation = Voltage Drop x Current Draw (in Amps) x 
Percent (expressed as a decimal) of on-time: 

1.5   x  1.0  x  0.10  =  0.15 Watts per solenoid 

Then multiply this result by 2 for two identical solenoids: 

0.15 Watts  x  2 Solenoids  =  0.30 Watts total for the two solenoids 
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Also in this example, the other 14 output points on the 16-point module operate pilot lights on 
an operator’s panel.  Each pilot light requires .05 Amps of current.  Seven of the pilot lights 
are on 100% of the time and seven are on an estimated 40%. 

For the 7 lights that are on 100% of the time: 

1.5   x  .05  x  1.00  =  0.075 Watts per light 

Then multiply this value by 7: 

0.075 Watts x  7 lights =  0.525Watts total dissipation for the first 7 lights 

For the 7 lights that are on 40% of the time: 

1.5   x  .05  x  0.40  =  .03 Watts per light 

Then multiply this value by 7: 

0.03 Watts  x  7 lights  =  0.21 Watts total dissipation for the other 7 lights 

Adding up the individual calculations, we get: 

0.30  +  0.525  +  0.21  =  1.035  Watts for the module’s total output calculation 

Heat Dissipation for Discrete Input Modules 
In addition to the module power calculations described above, a discrete input module 
requires another calculation for its input circuits, because the power dissipated by the input 
circuits comes from a separate power source.  This calculation assumes that all input circuit 
power delivered to these modules is eventually dissipated as heat.  The procedure is: 

 In the module’s specifications table find the value for Input Current. 

 For DC input modules, multiply the input voltage times the current value times the 
estimated percent of on-time to arrive at average power dissipation for that DC input. 

 For AC input modules only, multiply the input voltage times the current value times the 
estimated percent of on-time times 0.10 to arrive at average power dissipation for that AC 
input. 

Repeat these steps for all inputs on the module, and then for all discrete input modules in the 
backplane.  

Example: 
The Specifications table for the IC693MDL240 16-Point Discrete 120 VAC Input Module gives 
the following information: 

 Input Current:  12 mA (typical) at rated voltage  

Use this value for all of the input calculations for this module. 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 436 of 3383



 
 

C-4          PACSystems™ RX3i  System Manual  –  May 2005                                                         GFK-2314B 
 

C    

In this example, eight of the input module’s points are used for switches that, for normal 
operation, stay on (closed) 100% of the time.  These include the Emergency Stop, Over 
Temperature, Lube Pressure OK, and similar switches. 

Use the formula Average Power Dissipation = Input Voltage x Input Current (in Amps)  x 
Percent (expressed as a decimal) of on-time: 

120   x  .012  x  1.0  =  1.44 Watts per input 

Then multiply this result by 8: 

1.44 Watts  x  8 inputs  =  11.52 Watts total for the 8 inputs 

Also in this example, two input points on this 16-point module are for the Control On and 
Pump Start pushbuttons.  Under normal conditions, these pushbuttons are only pressed once 
per day for about one second – just long enough to start up the control and pump.  Therefore, 
their effect on our power calculation is negligible: 

0.0 Watts total for 2 inputs 

For the remaining 6 inputs of the 16 point module, it is estimated that they will be on for an 
average of 20% of the time.  So the following calculation is made for these 6 inputs: 

Using the formula of Average Power Dissipation = Input Voltage x Input Current (in Amps)  x 
Percent (expressed as a decimal) of on-time: 

120  x  .012  x  0.20  =  0.288 Watts per input 

Then multiply this result by 6: 

0.288 Watts  x  6 inputs  =  1.728 Watts total for the 6 inputs 

Finally, addi up the individual calculations: 

11.52  +  0.0  +  1.728  =  13.248  Watts for the module’s total input calculation 

Total Heat Dissipation 
After the individual power dissipations have been calculated, add them together to obtain total 
PLC heat dissipation.  It is usually not necessary to include analog modules because their 
power dissipation values are negligible when compared with the total.   
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Cable Shield Clamping Assembly 

Cable Shield Clamping Assembly, IC697ACC736, contains the parts necessary for providing 
higher EMC immunity for shielded cables in severe industrial environments. Shield grounding 
is provided by the ground plate and cable clamps in the kit. 

The Cable Shield Clamping Assembly package includes: 

� One ground plate 

� Six cable clamps 

� Four #6 self-tapping screws 

 

(Six cable clamps included with assembly.)

Cable 
Clamp

* Additional cable clamps available (12 per 
package), catalog number IC697ACC737. 

6.35 mm (0.25 inch)  dia. (Qty.2)

Front View with Mounting Dimensions

483 mm 
(19.00 inches)

465 mm 
(18.31 inches)

Mounting 
Surface

Side View with  
Spacing Requirements

75 mm 
(2.95 inches) 

108mm 
(4.25 inches) 
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Installing the Cable Clamp Assembly 
The ground plate should be mounted near the baseplate.  The cable clamp provides 
mechanical relief as well as electrical grounding.  The cable clamp attaches to the ground 
plate by sliding it into two adjacent slots at the selected cable location.  The cable is inserted 
between the ground plate and the cable clamp after removing the required section of the 
cable’s outer cover.  Tighten the cable clamp by turning the thumbscrew clockwise.  Do not 
over-tighten the thumbscrew; hand-tighten or tighten lightly with a tool. 

If you are installing the ground plate on a painted surface, the paint must be removed where 
the ground plate is to be mounted to ensure a good ground connection between the plate and 
mounting surface. 

Cable Diameter 
The largest diameter cable that can be used with the cable clamp is 0.51 inches (13mm).  The 
smallest cable diameter that can be used with the clamp is 0.24 inches (6mm).  Multiple 
cables can be placed in the clamp if the cable diameter is smaller than the minimum. 

 

.67"
17mm

.51"
13mm

Cable 
Maximum 
Diameter 
.51" (13mm)

Cable 
Clamp 

Ground
Plate

Minimum 
Diameter 
.24" (6mm)  
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Removing the Insulating Cover 
The insulating cover on the shielded cable must be removed to allow maximum contact 
between the cable shield and the cable clamp as shown below.  

 

Cable 
Clamp 
Foot 

1.58" 
40mm 

Shield 

 

 

Typical Installation 
A typical Cable Clamp Assembly installation with an Expansion Backplane is shown below. 

 +
24VDC

OUTPUT
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A 
AC power source connections, 2-36 
Adapter Bracket, front, 2-16 
Adapter Bracket, recessed, 2-17 
Agency approvals, A-1 
Analog Input Module, 16 / 8 Channel 

Voltage, 9-10, 9-22, 10-19 
Analog Input Module, 16 Channel, Current, 

9-16 
Analog Input Module, 4 Channel 

Differential Current, 9-6 
Analog Input Module, 4 Channel 

Differential Voltage, 9-2 
Analog Mixed Module 

COMMREQ, 11-13 
ramp mode, 11-11 

Analog module wiring, 2-25 
Analog Module, 4 Inputs/2 Outputs, 

Current/Voltage, 11-2 
Analog Module, Universal, 12-2 
Analog Output Module, 2 Channel Voltage: 

IC694ALG390, 10-2 
Analog Output Module, Current, 2 

Channel: IC694ALG391, 10-6 
Analog Output Module, Current/Voltage, 8 

Channel: IC694ALG392, 10-11 
ATEX Directive, 2-4, A-2 

B 
Backplane 

Dimensions and Spacing, 2-5 
TB1 Terminal, 2-13 
TB1 terminals, 3-4 

Backplanes, 3-1 
Expansion, 3-7 
installation, 2-12 
Universal, 3-2 

Backplanes for the RX3i System, 1-13 
Box-style Terminal Block, 36 Pins: 

IC694TBB032, 14-2 
Bus Expansion connector, 3-7 

C 
Cable Shield Clamping Assembly, D-1 
Cable shielding, 5-8 
Cable Vendors, A-11 
Cables, 5-8 
CE Mark  Approved, 1-8 
Class I Div 2 hazardous locations, A-2 
COMMREQ for Analog  Mixed Module 

ALG442, 11-13 

Conduit, A-9 
Configuration: ALG392, 10-18 
Connector Depth, B-3 
Connectors 

backplane, 3-5 
CPU installation, 2-34 
Current Transducers, 2-29 

D 
DC power source connections, 2-36 
Declaration of Conformities, A-1 
Documentation, 1-1 

E 
Enclosure 

calculating heat dissipation, C-1 
equipment that must be installed in metal 
enclosure, A-7 
requirements, 2-4 

Environmental Specifications, A-3 
Ethernet Interface Module, 13-29 
European Union, A-12 
Expansion 

port pin assignments, 5-7 
Expansion Backplane, D-3 

installation, 2-14 
Expansion Backplanes, 3-7 

powering down, 5-4 
Expansion bus length, 1-16 
Expansion bus termination, 5-10 
Expansion cables, 5-5 
Expansion Slot, 3-5 
Expansion Systems, 1-15 

F 
FCC notice, A-6 
Field Wiring 

ALG220, 9-5 
ALG221, 9-9 
ALG222, 9-15 
ALG223, 9-21 
ALG442, 11-5 
ALG600, 12-6 
ALG616, 9-35, 9-36 
APU300, 8-4 
APU305, 13-4 
BEM331, 13-21 
MDL230, 6-3 
MDL231, 6-5 
MDL240, 6-8 
MDL241, 6-10 
MDL310, 7-4 
MDL330, 7-7 
MDL340, 7-9 
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MDL390, 7-12 
MDL632, 6-13 
MDL634, 6-15 
MDL645, 6-17 
MDL646, 6-19 
MDL654, 6-22 
MDL655, 6-25 
MDL660, 6-28 
MDL732, 7-14 
MDL734, 7-16 
MDL740, 7-18 
MDL741, 7-20 
MDL742, 7-23 
MDL752, 7-26 
MDL753, 7-30, 7-35 
MDL930, 7-40 
MDL931, 7-43 
MDL940, 7-48 
PSA040, 4-9, 4-15 
PSD040, 4-20, 4-26 
PWR321, 4-29 
PWR330, 4-32 
PWR331, 4-36 

Field Wiring: ALG390, 10-5 
Field Wiring: ALG391, 10-9 
Field Wiring: ALG392, 10-17 
Floating neutral (IT) systems, 2-37, 4-10 
Fuse List, 2-33 

G 
Genius Bus Controller, 13-18 
Ground conductor installation, 2-10 
Grounding, 2-9 

backplane, 2-10 
module shield, 2-11 
programmer, 2-11 
Safety and EMC, 2-10 

Grounding bar on Universal Backplane, 2-
11 

H 
Heat Dissipation, C-1 
High-speed Counter module, 8-2 
Hot Insertion and Removal, 2-18 
Humidity, A-3 

I 
I/O Bus Expansion Cables, 5-5 
I/O Cables, B-1 
I/O Link Interface Module, 13-14 
I/O Link Master Module, 13-16 
I/O Processor module, 13-2 
IC693ACC313, 2-17 

IC693ACC316, B-5 
IC693ACC317, B-5 
IC693ACC318, B-5 
IC693ACC337, B-1 
IC693CBK004, B-2 
IC693CBL300/301/302/312/313/314, 5-5 
IC693CBL329/330/331/332/333/334, B-1 
IC693CHS308, 2-16 
IC694 PWR331, 4-33 
IC694ACC300, 6-30 
IC694ALG220,, 9-2 
IC694ALG221, 9-6 
IC694ALG222, 9-10 
IC694ALG223,, 9-16 
IC694ALG390, 10-2 
IC694ALG391, 10-6 
IC694ALG392, 10-11 
IC694ALG422, 11-2 
IC694APU300, 8-2 
IC694APU305, 13-2 
IC694BEM320, 13-14 
IC694BEM321, 13-16 
IC694BEM331, 13-18 
IC694DSM314, 13-23 
IC694DSM324, 13-26 
IC694MDL230, 6-2 
IC694MDL231, 6-4 
IC694MDL240, 6-6, 6-26 
IC694MDL241, 6-9 
IC694MDL310, 7-2 
IC694MDL330, 7-5 
IC694MDL340, 7-8 
IC694MDL390, 7-10 
IC694MDL632,, 6-11 
IC694MDL634, 6-14 
IC694MDL645, 6-16 
IC694MDL646, 6-18 
IC694MDL654, 6-20 
IC694MDL655, 6-23 
IC694MDL732, 7-13 
IC694MDL734, 7-15 
IC694MDL740, 7-17 
IC694MDL741, 7-19 
IC694MDL742, 7-21 
IC694MDL752, 7-24 
IC694MDL753, 7-28, 7-31 
IC694MDL930, 7-37 
IC694MDL931, 7-41 
IC694MDL940, 7-45 
IC694PWR321, 4-27 
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 GFL-002 

Warnings, Cautions, and Notes 
as Used in this Publication 

Warning 

Warning notices are used in this publication to emphasize that hazardous voltages, 
currents, temperatures, or other conditions that could cause personal injury exist in this 
equipment or may be associated with its use. 

In situations where inattention could cause either personal injury or damage to equipment, 
a Warning notice is used. 

 

Caution 

Caution notices are used where equipment might be damaged if care is not taken. 
 

Note 
Notes merely call attention to information that is especially significant to understanding and 
operating the equipment. 

This document is based on information available at the time of its publication.  While efforts 
have been made to be accurate, the information contained herein does not purport to cover all 
details or variations in hardware or software, nor to provide for every possible contingency in 
connection with installation, operation, or maintenance.  Features may be described herein 
which are not present in all hardware and software systems.  GE Fanuc Automation assumes no 
obligation of notice to holders of this document with respect to changes subsequently made. 

GE Fanuc Automation makes no representation or warranty, expressed, implied, or statutory 
with respect to, and assumes no responsibility for the accuracy, completeness, sufficiency, or 
usefulness of the information contained herein.  No warranties of merchantability or fitness for 
purpose shall apply. 

The following are trademarks of GE Fanuc Automation, Inc. 

Alarm Master Genius ProLoop Series Six 

CIMPLICITY Helpmate PROMACRO Series Three 

CIMPLICITY 90–ADS Logicmaster PowerMotion VersaMax 

CIMSTAR Modelmaster PowerTRAC VersaPoint 

Field Control Motion Mate Series 90 VersaPro 

GEnet PACSystems Series Five VuMaster 
 Proficy Series One Workmaster 

 
©Copyright 2005 GE Fanuc Automation North America, Inc. 

All Rights Reserved
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Introduction 

This chapter is an overview of PACSystems™ RX3i products and features. The rest of the 
manual describes PACSystems RX3i products in detail, and explains installation procedures.    
Chapter 2, Installation explains how to set up and install RX3i equipment. 

Chapter 3, Backplanes describes RX3i Universal and Serial Expansion Backplanes. 

Chapter 4, Power Supplies describes RX3i Power Supplies for use in Universal and Serial 
Expansion Backplanes. 

Chapter 5, Serial Bus Transmitter Module and Expansion Cables describes the module and 
cables used to connect a Universal Backplane with Expansion or Remote Backplanes. 

Chapters 6 to 12 provide detailed descriptions, specifications, and wiring diagrams for modules 
that can be used in RX3i systems: 

Chapter 6, Discrete Input Modules 
Chapter 7, Discrete Output Modules 
Chapter 8, Discrete Mixed Modules 
Chapter 9, Analog Input Modules 
Chapter 10, Analog Output Modules 
Chapter 11, Analog Modules with HART Communications 
Chapter 12, Analog Mixed Modules 
Chapter 13, Universal Analog Module 
Chapter 14, Special-Purpose Modules 
Chapter 15, High-density Terminal Blocks 

Additional information is provided in these appendixes: 
Appendix A, Introduction 
Appendix B, I/O Cables for 32-Point Modules 
Appendix C, Calculating Heat Dissipation 
Appendix D, Cable Shield Clamping Assembly 

For more information about RX3i products, please refer to the manuals listed below. 

GFK-2222B PACSystems CPU Reference Manual 

GFK-2224A TCP/IP Ethernet Communications for PACSystems 

GFK-2225A PACSystems Station Manager User’s Manual 

Chapter 

1 
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PACSystems RX3i 
The PACSystems™ RX3i controller is a member of the PACSystems family of programmable 
automation controllers (PACs). Like the rest of the PACSystems family, the RX3i features a 
single control engine and universal programming environment to provide application portability 
across multiple hardware platforms.  

PACSystems RX3i Features 
 High-speed processor and patented technology for faster throughput 

 A Universal backplane that supports 2 different backplane busses per module slot: 

o High-speed, PCI-based for fast throughput of new advanced I/O 

o Serial backplane for RX3i serial modules and easy migration of Series 90-30 I/O 

 Celeron (Pentium® III) 300 MHz CPU for advanced programming and performance with 10 
Megabytes of memory 

 Memory for ladder logic documentation and machine documentation in the controller to 
reduce downtime and improve troubleshooting. 

 Open communications support  

 Variety of discrete, analog, and special-purpose modules. 

 Hot insertion in both the PCI Backplane and Serial Backplane for both new and migrated I/O 
modules 

 Isolated 24 VDC terminal for I/O modules and a grounding bar that reduces user wiring 

Programming and Configuration 
PACSystems equipment is configured and programmed using Machine Edition software, 
Machine Edition features a common user interface across product families and drag-and-drop 
editing. Machine Edition also includes a built-in Web server for real-time data delivery during 
system operation. For more information about programming and configuration, see the 
PACSystems CPU Reference Manual, GFK-2222. 

Migration from Series 90-30 to PACSystems RX3i 
PACSystems RX3i is designed to facilitate migration of Series 90-30 PLC systems and 
equipment. System migration is discussed in detail in Appendix C of the PACSystems CPU 
Reference Manual GFK-2222, revision B or later. 
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1    

Modules for RX3i Systems 
The tables in this section list the types of modules that can be included in an RX3i system: 

 RX3i Modules (IC695) 

 RX3i Modules (IC694) 

 Series 90-30 Modules (IC693) 

RX3i Modules (IC695) 
These modules must be installed in a Universal (IC695) Backplane. 

Description Catalog Number 
CPU, Ethernet, Expansion 
RX3i CPU, 300 MHz, 10 Megabytes of Memory IC695CPU310 
RX3i Power Supply, 120/240 VAC, 125VDC 40 Watts IC695PSA040 
RX3i Power Supply, 24 VDC, 40 Watts IC695PSD040 
RX3i Power Supply, 24 VDC, 40 Watts, Multi-purpose IC695PSD140 
RX3i 120/240 VAC, 125 VDC, 40 Watt, Multi-Purpose Power Supply IC695PSA140 
RX3i Serial Bus Transmitter Module IC695LRE001 
RX3i Ethernet Module IC695ETM001 
RX3i Universal Analog Input Module, 8 Channels IC695ALG600 
RX3i 8-Channel Non-isolated, 4-Channel Differential Analog Input 
Module 

IC695ALG608 

RX3i 16-Channel Non-isolated, 8-Channel Differential Analog Input 
Module 

IC695ALG616 

RX3i Analog Input Module, 16 Channel Non-Isolated / 8 Channel 
Differential, HART Communications 

IC695ALG626 

Analog Input Module, 8 Channel Non-Isolated / 4 Channel Differential, 
HART Communications 

IC695ALG628 

RX3i 4-Channel Non-isolated Analog Output Module IC695ALG704 
RX3i 8-Channel Non-isolated Analog Output Module IC695ALG708 
RX3i Output Analog Current/Voltage 8 Channels, HART 
Communications 

IC695ALG728 

RX3i  Profibus Master Module IC695PBM300 
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RX3i Modules (IC694)  

IC694 modules are compatible with the RX3i serial bus in Universal Backplanes and RX3i Serial 
Expansion Backplanes.  A wide range of discrete, analog, and special-purpose IC694 modules 
is available. A typical RX3i I/O module is shown at below. 

Most I/O modules feature point LEDs, a removable terminal strip, and 
a fully-hinged door with an insertable label. The module’s wiring 
diagram is printed on the back of the label. Field wiring can be 
secured at the bottom of the module using tie-downs.   

Some high-density modules have connectors on the front instead of 
removable terminals.  

Descriptions and specifications for the RX3i modules are provided in 
this manual.  

Description Catalog Number 

Discrete Input Modules 

RX3i Input Simulator Module IC694ACC300 

RX3i Input 120 VAC 8 Point Isolated IC694MDL230 

RX3i Input 240 VAC 8 Point Isolated IC694MDL231 

RX3i Input 120 VAC16 Point IC694MDL240 

RX3i Input 24 VAC 16 Point IC694MDL241 

RX3i Input 120 VAC 16 Point Isolated IC694MDL250 

RX3i Input 120 VAC 32 Point Grouped IC694MDL260 

RX3i Input 125 VDC 8 Point Pos/Neg Logic IC694MDL632 

RX3i Input 24 VDC 8 Point Pos/Neg Logic IC694MDL634 

RX3i Input 24 VDC16 Point Pos/Neg Logic IC694MDL645 

RX3i Input 24 VDC16 Point Pos/Neg Fast IC694MDL646 

RX3i Input 5/12 VDC (TTL) 32 Point Pos/Neg IC694MDL654 

RX3i Input 24 VDC 32 Point Pos/Neg  IC694MDL655 
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RX3i Input High-density 24VDC 32 Point IC694MDL660  
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RX3i Modules (IC694)  
continued 

Description Catalog Number 
Discrete Output Modules 
RX3i Output 120 VAC 0.5 A 12 Point IC694MDL310 

RX3i Output 120/240 VAC 2 A 8 Point IC694MDL330 

RX3i Output 120 VAC 0.5 A 16 Point IC694MDL340 

RX3i  Output 124/240 VAC Isolated 16 Point IC694MDL350 
RX3i Output 120/240 VAC 2 A 5 Point Isolated IC694MDL390 

RX3i Output 12/24 VDC 0.5 A 8 Point Positive Logic IC694MDL732 

RX3i Output 125 VDC 1 A 6 Point Isolated Pos/Neg IC694MDL734 

RX3i Output 12/24 VDC 0.5 A 16 Point Positive Logic IC694MDL740 

RX3i Output 12/24 VDC 0.5 A 16 Point Negative Logic IC694MDL741 

RX3i Output 12/24 VDC 1 A 16 Point Positive Logic ESCP IC694MDL742 

RX3i Output 5/24 VDC (TTL) 0.5 A 32 Point Negative Logic IC694MDL752 

RX3i Output 12/24 VDC 0.5 A 32 Point Positive Logic IC694MDL753 
RX3i  Output High-density  24VDC 32 Point IC694MDL754 
RX3i Output Relay N.O. 4 A 8 Point Isolated IC694MDL930 

RX3i Output Relay N.C. and Form C 3 A 8 Point Isolated IC694MDL931 

RX3i Output Relay N.O. 2 A 16 Point IC694MDL940 

Discrete Mixed  Modules  
RX3i High Speed Counter Module GFK-0293 IC694APU300 
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RX3i Modules (IC694)  
continued 

Description Catalog Number 
Analog Input Modules  
RX3i Input Analog 4pt Voltage IC694ALG220  
RX3i Input Analog 4pt Current IC694ALG221       
RX3i Input Analog 16sgl/8diff Voltage IC694ALG222       
RX3i Input Analog 16sgl Current IC694ALG223 
Analog Output Modules  
RX3i Output Analog 2pt Voltage IC694ALG390 
RX3i Output Analog 2pt Current IC694ALG391 
RX3i Output Analog Current/Voltage 8pt IC694ALG392 
Analog Mixed I/O Modules 
RX3i Analog Combination Current/Voltage 4in/2out  IC694ALG442        
Special Purpose Modules 
RX3i Special I/O Processor IC694APU305 
RX3i I/O Link Interface Module IC694BEM320 
RX3i I/O Link Master Module IC694BEM321 
RX3i FIP Bus Controller 1M IC694BEM340 
RX3i FIP Bus Controller 2.5M IC694BEM341 
RX3i DeviceNet Master Module IC694DNM200 
RX3i DSM314 Motion Controller  IC694DSM314       
RX3i DSM324 Motion Controller  IC694DSM324       
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Series 90-30 (IC693) Modules for RX3i Systems 
The following 90-30 modules are compatible with the RX3i serial bus in Universal Backplanes 
and RX3i Serial Expansion Backplanes and 90-30 Expansion Backplanes.   

Description Catalog 
Number 

Minimum 
Revision 

Supported 

CE Mark 
Approved 

Discrete Input Modules 
Series 90-30 Input Simulator Module IC693ACC300 A D 

Series 90-30 Input 120 VAC 8 Point Isolated IC693MDL230 A C 

Series 90-30 Input 240 VAC 8 Point Isolated IC693MDL231 A E 

Series 90-30 Input 120 VAC 16 Point IC693MDL240 A E 

Series 90-30 Input 120 VAC 16 Point Isolated IC693MDL250 A  

Series 90-30 Input 120 VAC 32 Point Grouped IC693MDL260 A  

Series 90-30 Input 24 VAC 16 Point IC693MDL241 A D 

Series 90-30 Input 125 VDC 8 Point Pos/Neg Logic IC693MDL632 A D 

Series 90-30 Input 24 VDC 8 Point Pos/Neg Logic IC693MDL634 A C 

Series 90-30 Input 24 VDC 16 Point Pos/Neg Logic IC693MDL645 A D 

Series 90-30 Input 24 VDC 16 Point Pos/Neg Fast IC693MDL646 A C 

Series 90-30 Input 48 VDC 16 Point Pos/Neg Fast IC693MDL648 A B 

Series 90-30 Input 5/12 VDC (TTL) 32 Point Pos/Neg IC693MDL654 A E 

Series 90-30 Input 24 VDC 32 Point Pos/Neg  IC693MDL655 A E 

Series 90-30 Input High-density 24VDC 32 Point IC693MDL660   

Series 90-30 Output 120 VAC 0.5 A 12 Point IC693MDL310 A D 
Series 90-30 Output 120/240 VAC 2 A 8 Point IC693MDL330    A F 
Series 90-30 Output 120 VAC 0.5 A 16 Point IC693MDL340 A D 

Series 90-30  Output 124/240 VAC Isolated 16 
Point 

IC693MDL350 A  

Series 90-30 Output 120/240 VAC 2 A 5 Point 
Isolated 

IC693MDL390 A E 

Series 90-30 Output 12/24 VDC 2 A 8 Point Positive 
Logic 

IC693MDL730 A E 

Series 90-30 Output 12/24 VDC 2 A 8 Point Negative 
Logic 

IC693MDL731 A E 

Series 90-30 Output 12/24 VDC 0.5 A 8 Point Positive 
Logic 

IC693MDL732 A C 

Series 90-30 Output 12/24 VDC 0.5 A 8 Point 
Negative Logic 

IC693MDL733 A C 

continued 
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Series 90-30 (IC693) Modules for RX3i PACSystems  
The following Series 90-30 modules are compatible with the RX3i serial bus in Universal 
Backplanes and RX3i Serial Expansion Backplanes and 90-30 Expansion Backplanes.   

Description Catalog 
Number 

Minimum 
Revision 
Supported 

CE Mark  
Approved 

Discrete Output Modules, continued 
Series 90-30 Output 125 VDC 1A 6 Point Isolated 
Pos/Neg 

IC693MDL734 A D 

Series 90-30 Output 12/24 VDC 0.5 A 16 Point 
Positive Logic 

IC693MDL740 A E 

Series 90-30 Output 12/24 VDC 0.5 A 16 Point 
Negative Logic 

IC693MDL741 A E 

Series 90-30 Output 12/24 VDC 1 A 16 Point Positive 
Logic ESCP 

IC693MDL742 A D 

Series 90-30 Output 48 VDC 0.5 A 8 Point Positive 
Logic 

IC693MDL748 A B 

Series 90-30 Output 5/24 VDC (TTL) 0.5 A 32 Point 
Negative Logic 

IC693MDL752 A D 

Series 90-30 Output 12/24 VDC 0.5 A 32 Point 
Positive Logic 

IC693MDL753 A D 

Series 90-30 Output High-density 24VDC 32 Point IC693MDL754   
Series 90-30 Solenoid Out 11 Pt/24 VDC Out 5 Point 
Positive Logic 

IC693MDL760 A B 

Series 90-30 Output Relay N.O. 4 A 8 Point Isolated IC693MDL930 A D 
Series 90-30 Output Relay N.C. and Form C 3 A 8 
Point Isolated 

IC693MDL931 A D 

Series 90-30 Output Relay N.O. 2 A 16 Point IC693MDL940 A D 
Discrete Mixed  Modules  
Series 90-30 High Speed Counter Module GFK-0293 IC694APU300 D H 
Series 90-30 Mixed I/O 8 Point120 VAC In / 8 Point 
Relay Out 

IC693MAR590 A C 

Series 90-30 Mixed I/O 8 Point24 VDC In / 8 Point 
Relay Out 

IC693MDR390 A C 

Analog Input Modules 
Series 90-30 Input Analog 4 Point Voltage IC693ALG220     A G and H 
Series 90-30 Input Analog 4 Point Current IC693ALG221    A G and H 
Series 90-30 Input Analog 16 sgl/8 diff Voltage IC693ALG222    A C and D 
Series 90-30 Input Analog 16 sgl/8 diff Current IC693ALG223 A C 

Continued … 
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Series 90-30 (IC693) Modules for RX3i PACSystems  
Continued… 

Description Catalog 
Number 

Minimum 
Revision 
Supported 

CE Mark  
Approved 

Analog Output Modules  
Series 90-30 Output Analog 2 Point Voltage IC693ALG390 A F 
Series 90-30 Output Analog 2 Point Current IC693ALG391 A E 
Series 90-30 Output Analog Current/Voltage 8 Point IC693ALG392 A B 
Analog Mixed I/O Modules 
Series 90-30 Analog Combination Current/Voltage 4 
in/2 out  

IC693ALG442      B B 

Communication Modules  
Series 90-30 Fanuc I/O Link Module (Master) IC693BEM321 C F 
Series 90-30 Genius Bus Controller IC693BEM331 K  
Series 90-30 FIP Bus Controller IC693BEM340   
Special Purpose Modules 
Series 90-30 Special I/O Processor  IC693APU305 C  
Series 90-30 I/O Link Interface Module IC693BEM320   
Series 90-30 I/O Link Master Module IC693BEM321     
Series 90-30 DeviceNet Master Module IC693DNM200 AA  
Series 90-30 DeviceNet Slave Module IC693DNS301 AA  
Series 90-30 DSM314 Motion Controller  IC693DSM314      AC AA 
Series 90-30 DSM324i Motion Controller IC603DSM324   
Series 90-30 Temperature Controller Module  IC693TCM302 *  
Series 90-30 Temperature Controller Module 
Extended Range 

IC693TCM303 *  

Series 90-30 Power Transducer Module IC693PTM100 A  
Series 90-30 Power Transducer Module IC693PTM101 A  
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Series 90-30 Modules that Cannot Be Used in an RX3i System 

The Series 90-30 modules listed below cannot presently be included in a Universal Backplane 
or in any Expansion or Remote Backplane in an RX3i system.   Future firmware releases may 
enable the RX3i to their functions, check with your GE Fanuc representative on the status. 

For information about whether another company’s Series 90-30-compatible module may be 
suitable for PACSystems RX3i applications, please contact the manufacturer of the module. 
That includes Series 90-30 modules that have catalog numbers beginning with HE693. 

Description Catalog Number 
CIMPLICITY 90-ADS 9030 Module IC693ADC311 
CIMPLICITY 90-ADS 9030 System IC693ADS301 
Axis Position Module (1-Axis) IC693APU301 
Axis Position Module (2-Axis) IC693APU302 
Series 90-30 SDS Bus Interface IC693BEM310 
Remote FIP Interface Module IC693BEM330   
FIP Remote I/O 2.5mhz IC693BEM332 
Remote FIP Interface IC693BEM333 
Genius Bus Controller  IC693BEM334 
FIP Remote I/O 2.5mhz  IC693BEM335  
Ethernet Network Interface Unit  IC693BEM350 
Cscan Interface Module IC693CDC200 
Genius Communications Module IC693CMM301 
Enhanced Genius Communications Module IC693CMM302    
Alspa N80 Communication  Module IC693CMM304     
Alspa Enhanced N80 Comm Module IC693CMM305      
Communication Control Module IC693CMM311 
Ethernet Interface Module 3.10 IC693CMM321    
Series 90-30 DeviceNet Master IC693DNM200 
Digital Servo Module (2-Axis) IC693DSM302 
Digital Valve Driver Module IC693DVM300 
Power Mate “J “Interface Module IC693MCM001 
Power Mate “J” Interface 2 Axis IC693MCM002 
PM-J   1-Axis International Only IC693MCS001 
PM-J   2-Axis International Only IC693MCS001 
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Description Catalog Number 

Input 120/240 VAC 8 Point Isolated IC693MDL232 
Input 24 VDC 8 Point Pos Logic IC693MDL630 
Input 24 VDC 8 Point Neg Logic IC693MDL631 
Input 24 VDC 8 Point Neg Logic IC693MDL633 
Input 24 VDC 16 Point Pos Logic IC693MDL640 
Input 24 VDC 16 Point Neg Logic IC693MDL641 
Input 24 VDC 16 Point Pos Logic Fast (1ms) IC693MDL643 
Input 24 VDC 16 Point Neg Logic Fast (1ms) IC693MDL644 
Fanuc Input 24 VDC 32 Point Pos/Neg IC693MDL652 
Fanuc Input 24 VDC 32 Point Pos/Neg Fast IC693MDL653 
Fanuc Output 12/24 VDC 0.3 A 32 Point Neg IC693MDL750 
Fanuc Output 12/24 VDC 0.3 A 32 Point Pos IC693MDL751 
Profibus-DP Master IC693PBM200    
Profibus-DP Slave  IC693PBS201   
Programmable Coprocessor W/Epr IC693PCM30 
Programmable Coprocessor Module IC693PCM300 
Programmable Coprocessor Module (64k) IC693PCM301 
Programmable Coprocessor Module (640k) IC693PCM311 
Clamp Pos Module IC693PMC801 
Injection Pos Module  IC693PMI800 

 

�

�
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Backplanes and Power Supplies  
The RX3i system must include either a 12-slot Universal Backplane IC695CHS012 (shown 
below) or 16-slot Universal Backplane (IC695CHS016).  
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If additional modules are required than the Universal Backplane can 
accommodate, or if some modules must be installed in another location, an 
RX3i Serial Bus Transmitter Module (IC695LRE001) must be installed in the 
last slot of the Universal Backplane. A cable from the Bus Transmitter 
module can link additional Serial Expansion (5-slot version IC694CHS098 
shown below) and Remote backplanes to the RX3i system.  
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Use of Expansion and Remote Backplanes is summarized on the following 
pages. 

For more information about the Serial Bus Transmitter module and cables, 
refer to chapter 5.  
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Backplanes for the RX3i System 
Universal and Expansion Backplanes that are compatible with RX3i systems are listed below. 
See chapter 3 of this manual for descriptions and specifications of the RX3i Backplanes. For 
information about Series 90-30 Expansion Backplanes, refer to the Series 90-30 I/O Modules 
Specifications Manual, GFK-0898. 

Backplanes 
RX3i 16-Slot Universal Backplane IC695CHS016 
RX3i 12-Slot Universal Backplane  IC695CHS012 
RX3i 10-Slot Serial Expansion Backplane IC694CHS392 
RX3i 5-Slot Serial Expansion Backplane IC694CHS398 
Series 90-30 10-Slot Expansion Backplane IC693CHS392 
Series 90-30 5-Slot Expansion Backplane IC693CHS398 
Series 90-30 10-Slot Remote Expansion Backplane IC693CHS393 
Series 90-30 5-Slot Remote Expansion Backplane IC693CHS399 
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Power Supplies for RX3i Systems 
Power Supplies for Universal and Serial Expansion Backplanes are listed below. See chapter 4 
of this manual for descriptions and specifications of the RX3i Power Supplies. For information 
about Series 90-30 Power Supplies, refer to the Series 90-30 I/O Modules Specifications 
Manual, GFK-0898. 

Description Catalog 
Number 

Installed in 
Universal 
Backplane 

Installed in 
Serial 

Expansion 
Backplane 

Power Supplies 
RX3i Power Supply, 120/240 VAC, 
125VDC, 40 Watts 

IC695PSA040   

RX3i Power Supplies, 24 VDC, 40 Watts IC695PSD040, 
IC695PSD140 

  

RX3i Serial Expansion Power Supply, 
120/240 VAC, 125 VDC 

IC694PWR321   

RX3i Serial Expansion Power Supply, 
120/240 VAC, 125 VDC, High Capacity 

IC694PWR330   

RX3i Serial Expansion Power Supply, 24 
VDC, High Capacity 

IC694PWR331   

Series 90-30 Power Supply for Expansion 
Backplane, 120/240 VAC, 125 VDC 

IC693PWR321   

Series 90-30 Power Supply for Expansion 
Backplane,  120/240 VAC, 125 VDC, High 
Capacity 

IC693PWR330   

Series 90-30 Power Supply for Expansion 
Backplane, 24 VDC, High Capacity 

IC693PWR331   

 

POWER 
P/S FAULT 
OVERTEMP 

OVERLOAD 

Power Supply 
40W DC 

PACSystems™ 
RX3i 
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Expansion Systems 
The PACSystems R3i can include a combination of up to seven Serial Expansion and/or 
Remote Backplanes. The Expansion Backplanes can be any of the RX3i or Series 90-30 
models listed earlier. The Remote Backplanes can be any of the Series 90-30 Remote 
Backplanes listed in the Series 90-30 I/O Module Specifications Manual, GEK-0898. 

 If the system includes only Expansion Backplanes, the total distance from the CPU to the 
last backplane cannot be more than 15 meters (50 feet) 

 If the system includes any Remote Backplanes, the total distance from the CPU to the last 
backplane cannot be more than 213 meters (700 feet).  

Remote Backplanes provide the same functionality as Expansion Backplanes over a much 
greater distance. Remote Backplanes have extra isolation circuitry that lessens the effect of 
unbalanced ground conditions that can occur when backplanes are located long distances from 
each other and do not share the same ground system.  Communications between the CPU and 
a Remote Backplane may take slightly longer than communications between the CPU and an 
Expansion Backplane. This delay is usually small compared to the total CPU scan time.   

Expansion System with One Expansion or Remote Backplane 
An Expansion system can consist of a Universal Backplane with just one Expansion or Remote 
Backplane   

This example includes one Universal Backplane 
IC695CHS012 and one Expansion Backplane, 
IC694CHS392. Each Backplane in this example 
has a DC Power Supply. Together, they 
accommodate 19 discrete, analog, and special-
function modules. 

These backplanes are located 15 meters (50 
feet) apart. They are connected by Expansion 
Cable IC693CBL302, which has a built-in 
terminating resistor.  

If it were necessary to locate the second 
backplane more than 15 meters (50 Feet) from 
the Universal Backplane, a Series 90-30 Remote 
Backplane could be used with a custom-length 
cable and external terminating resistor. 

 Universal Backplane 

One Expansion Backplane 

I/O Expansion Cable 
IC693CBL302 
Cable Length: 

 15 meters  
(50 feet) 
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Using Multiple Expansion and Remote Backplanes  
The next two example systems are similar to each other except for the distance between the 
backplanes. The example on the left includes two RX3i Expansion Backplanes and a Series 90-
30 Expansion Backplane. The Expansion Backplanes can be any combination of RX3i (IC694) 
and Series 90-30 (IC693) Expansion Backplanes. I/O modules in the system can be any 
combination of RX3i and Series 90-30 modules. 

In the example on the right, two of the backplanes must be installed beyond the 15-meter (50-
foot) limit of an Expansion system. Two Series 90-30 Remote Backplanes are used in those 
locations. All other features of the two example systems are the same, including their I/O 
modules.  

Expansion Backplanes Expansion and Remote Backplanes 

 

RX3i Expansion Backplane 
IC694CHS398 

RX3i Universal Backplane 
IC695CHS012 

RX3i Expansion Backplane 
IC694CHS392 

Series 90-30 Expansion 
Backplane IC693CHS392 

I/O Terminator 
Plug 

IC693ACC307

Maximum Cable 
Length: 

 15 meters  
(50 feet) 

 

 

Series 90-30 Remote 
Backplane IC693CHS399 

RX3i Universal Backplane 
IC695CHS012 

RX3i Expansion Backplane 
IC694CHS392 

Series 90-30 Remote 
Backplane IC693CHS393 

I/O Terminator 
Plug 

IC693ACC307

Maximum Cable 
Length: 

 15 meters  
(50 feet) 

Maximum Cable 
Length: 

 213 meters 
(700 feet) 
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Installation 

This chapter provides general instructions for installing PACSystems RX3i equipment.  
 Pre-Installation Check 
 System Layout Guidelines 
 Enclosures 
 System Wiring 
 System Grounding 
 System Installation 

For additional information about system installation, also see: 

 Chapter 3, Backplanes, for backplane dimension diagrams 
 Chapter 4, Power Supplies, for power supply specifications and wiring diagrams 
 Chapters 5 through 4 for module wiring diagrams and specifications 
 Chapter 5 for information about 36-pin terminal blocks for some higher-density modules 
 Appendix A for general standards information 
 Appendix B for information about cables and terminal strips for 32-point modules with 

front-mounted connectors. 
 Appendix C for information about calculating heat dissipation 
 Appendix D for information about the Cable Clamping Assembly 

Chapter 

2 
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Pre-Installation Check 
Upon receiving your RX3i equipment, carefully inspect all shipping containers for damage. If any 
part of the system is damaged, notify the carrier immediately. The damaged shipping container 
should be saved as evidence for inspection by the carrier.  

As the consignee, it is your responsibility to register a claim with the carrier for damage incurred 
during shipment. However, GE Fanuc will fully cooperate with you, should such action be 
necessary.  

After unpacking the RX3i equipment, record all serial numbers. Serial numbers are required if 
you should need to contact Customer Care during the warranty period. All shipping containers 
and all packing material should be saved should it be necessary to transport or ship any part of 
the system. 

Verify that all components of the system have been received and that they agree with your 
order. If the system received does not agree with your order, contact customer service. 

If you need technical help, technical support can be reached as listed below:  

Technical support for control system components described in this manual: 
Customer Care Hotline Toll free: 800-GE FANUC (800-433-2682 

International direct dial: 780-420-2 97 
Internet address plchotline@cho.ge.com 
Fax number 780-420-2 97 
Web Support www.gefanuc.com 
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System Layout Guidelines  
A good layout helps minimize the chance of electrical shock to personnel working on the 
system.  It lets maintenance technicians easily access the unit to make measurements, load 
software, check indicator lights, remove and replace modules, etc.  It also makes it easier to 
trace wiring and locate components while troubleshooting. In addition, proper system layout 
promotes good heat dissipation and helps eliminate electrical noise from the system.  Excess 
heat and noise are two major causes of electronic component failure. 

 Locate RX3i equipment away 
from other components that 
generate a lot of heat, such as 
transformers, power supplies, 
or power resistors. 

 Locate RX3i equipment away 
from components that generate 
electrical noise such as relays 
and contacts.  

 Locate RX3i equipment away 
from high-voltage components 
and wiring, such as circuit 
breakers and fusible 
disconnects, transformers, 
motor wiring, etc.    

 Locate equipment at a 
convenient level that allows 
technicians reasonable access 
for maintaining the system. 

 Route sensitive input wires 
away from electrically-noisy 
wires such as discrete output 
and AC wiring.  This can be 
facilitated by grouping I/O 
modules to keep output 
modules separated from 
sensitive Input modules. 

 1 10 

9

8

7

6

5

4

2

3

11

6. RX3i    
7. Wireway (Wire Duct) 
8. Field device connection terminal block
9. Motor connection terminal block 
0. Motor starters 

. Circuit board 

. Power supply 
2. Control transformer 
3. Fusible disconnect or circuit breaker 
4. Control relays 
5. Protected enclosure 

 
 Allow a 4" clearance space on all four sides of each RX3i backplane for 

ventilation/cooling.   
 Use shielded cable connections with the shield grounded at one end (at source) for all 

analog modules, including RTD and Thermocouple modules. 
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Enclosures 
The RX3i system and its components are considered open equipment [having live electrical 
parts that may be accessible to users] and must be installed in a protective enclosure or 
incorporated into other assemblies manufactured to provide safety.  As a minimum, the 
enclosure or assemblies shall provide a degree of protection against solid objects up to 2mm 
(e.g. fingers).  This equates to a NEMA/UL Type  enclosure or an IP20 rating (IEC60529). 

When a RX3i system is installed into an area designated as Class  Zone 2 in Europe, 
compliance with the ATEX Directive requires an enclosure with a higher degree of protection.  
Refer to “ATEX Class  Zone 2 Hazardous Location Requirements” located in Appendix A for 
specifications. 

The enclosure must be able to adequately dissipate the heat generated by all of the 
components mounted inside so that no components overheat.  Heat dissipation is also a factor 
in determining the need for enclosure cooling options such as fans and air conditioning.  A 
minimum space of at least 02mm (4 inches) is required on all sides of the RX3i backplane for 
cooling.  Additional space may be required, depending on the amount of heat generated by the 
equipment during operation. Appendix C explains how to calculate heat dissipation for RX3i 
modules and field devices in an enclosure.  
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RX3i Universal Backplane Dimensions and Spacing 
 

* Allowance for cooling

12-Slot 
462mm 

( 8. 9in) 
16-Slot

604.3mm 
(23.79 in) 12-Slot

428mm 
( 6.85in)

16-Slot
570.2mm 
(22.45in)

02mm *
(4.00in)

02mm * 
(4.00in) 

02mm *
(4.00in)

90mm  
(3.54in) 

3 .5mm 
( .24in) 

4 .5mm 
(5.57in)

02mm *
(4.00in)

5.08mm 
0.20 dia.
typical 

Universal 
Backplane  with 

Modules installed 
side view 

48mm 
(5.83in)

Universal 
Backplane front 

view 

Side dimension is for standard modules with 
doors closed.   

Side dimension does not include extra depth 
required for cables and connectors. 

Modules with Extended High-Density 
Terminal Blocks (such as Terminal Block 
IC694TBB 32) are approximately ½-inch 

( 3mm) deeper overall. 

 

The mounting holes for the 2 slot RX3i Universal Backplane match the 0-slot Series 90-30 
Backplane exactly, for easy upgrades. 
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RX3i Serial Expansion Backplane Dimensions and Spacing  
Each backplane has standard attachment flanges for mounting on an electrical panel.   

 

* Allowance for cooling

5-Slot 
265mm 

( 0.43in) 
10-Slot
433mm 

( 7.44in)
5-Slot
250mm 
(9.84in)

10-Slot
428mm 

( 6.85in)

02mm * 
(4.00in) 02mm * 

(4.00in) 

02mm *
(4.00in)

90mm  
(3.54in) 

20mm  
(0.79in) 

30mm 
(5. 2in)

02mm *
(4.00in)

5.08mm 
0.20 dia. 
typical 

Expansion 
Backplane front 

view 

Expansion 
Backplane with 

modules installed 
side view 

142mm 
(5.59in) Side dimension is for modules with 

doors closed. 
 

Side dimension does not include extra 
depth required for cables and 

connectors. 
 

Modules with Extended High-Density 
Terminal Blocks (such as Terminal 

Block IC694TBB 32) are approximately 
½-inch ( 3mm) deeper overall. 
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System Wiring 
General Wiring Information  
To avoid possible misrouting of wiring to I/O modules, the following is recommended: 

 Label all wires to and from I/O devices. Record circuit identification numbers or other 
pertinent data on the inserts that go in the module’s faceplate door. 

 Wires should be dressed so that each field I/O connector is fixed relative to its respective 
module. 

Warning 

In addition to information provided here, always follow all wiring and safety codes 
that apply to your area or your type of equipment.  For example, in the United 
States, most areas have adopted the National Electrical Code standard and specify 
that all wiring conform to its requirements.  In other countries, different codes will 
apply.  For maximum safety to personnel and property you must follow these 
codes.  Failure to do so can lead to personal injury or death, property damage or 
destruction, or both. 

Color Coding Wires 
These color codes are commonly used in industrial equipment manufactured in the United 
States.  Where they differ from codes that apply to your area or your type of equipment, follow 
your applicable codes instead.  Besides satisfying code requirements, wire color coding makes 
testing and troubleshooting safer, faster, and easier. 

 Green or green with stripe- Ground 
 Black - Primary AC 
 Red - Secondary AC 
 Blue - DC 
 White - Common or neutral 
 Yellow - Secondary power source not controlled by the main disconnect.  Alerts 

maintenance personnel that there may be power present (from an external source) even 
if the equipment is disconnected from its main power source. 
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Wire Routing 
To reduce noise-coupling among PLC wires, electrically-noisy wiring such as AC power wiring 
and discrete output module wiring should be separated from low-level signal wiring such as DC 
and analog input module wiring or communications cables. Where practical, group separately 
the following types of wiring:  

 AC power wiring.  This includes the AC input to the PLC power supply, as well as other 
AC devices in the control cabinet. 

 Analog Input or Output Module wiring.  This should be shielded to further reduce 
noise coupling.   

 Discrete Output Module wiring.  These often switch inductive loads that produce noise 
spikes when switched off. 

 DC Input Module wiring.  Although suppressed internally, these low-level inputs should 
be further protected against noise coupling by observing these wiring practices. 

 Communications Cables.  Wiring such as Genius bus or serial cables should be kept 
away from noise-producing wiring. 

Where AC or Output wiring bundles must pass near noise-sensitive signal wiring bundles, avoid 
running them beside each other.  If they have to cross, route them a right angle to minimize 
coupling between them. 

Grouping Modules to Keep Wires Segregated 
If practical, grouping similar modules together on the backplanes can help keep wiring 
segregated.  For example, one backplane could contain only AC modules, and another only DC 
modules, with further grouping by input and output types.   
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System Grounding  
All components of a control system and the devices it is controlling must be properly grounded. 
This is particularly important for the reasons listed below.  

 A low resistance path from all parts of a system to earth minimizes exposure to shock in 
the event of short circuits or equipment malfunction. 

 The RX3i system requires proper grounding for correct operation. 
 All backplanes grouped together in the PLC system must have a common ground 

connection.  This is especially important for backplanes that are not mounted in the 
same control cabinet. 

Warning 

In addition to observing the grounding procedures described here, it is important 
to follow local grounding codes.  In the United States, most areas have adopted the 
National Electrical Code standard and specify that all wiring conform to its 
requirements.  In other countries, different codes apply.  For maximum safety to 
personnel and property, follow these codes.  Failure to do so can mean injury or 
death to personnel, damage to property, or both. 

In addition to observing the system grounding procedures, periodic inspections of the ground 
connections should be performed to ensure that the system remains properly grounded. 

The PLC equipment, other control equipment, and the machine should be interconnected to 
maintain a common earth ground reference, also called the machine chassis ground. 

 

CENTRAL  
GROUND POINT  

MOTOR DRIVES 
AND OTHER 
ELECTRICAL 

CONTROL 
EQUIPMENT 

MACHINERY   
PLC CABINET  

PROGRAMMING  
DEVICE   

SIGNAL AND POWER 
CONNECTIONS   

ARE NOT SHOWN 

NOTE   

EARTH 
GROUND 

RACK 

RACK 
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Ground Conductors 
Ground conductors should be connected in a tree fashion with branches routed to a central 
earth ground point, as shown on the previous page.  This ensures that no ground conductor 
carries current from any other branch.   

A low inductance path from all parts of a system to earth minimizes emissions and increases 
immunity to electrical interferences.   Ground conductors should be as short and as large in size 
as possible.  Braided straps (maximum 0:  length to width ratio recommended) or ground 
cables (typically green insulation with a yellow tracer - AWG # 2 (3.3 mm2) or larger) can be 
used to minimize resistance.  Conductors must always be large enough to carry the maximum 
short circuit current of the path being considered. 

Backplane Safety and EMC Reference Grounding 
The backplane’s metal back must be grounded 
using a separate conductor; the backplane 
mounting screws alone do not provide an 
adequate ground connection.  Use a minimum 
AWG # 2 (3.3 mm2) wire with a ring terminal 
and star lock washer.  Connect the other end of 
this ground wire to a tapped hole in the 
mounting panel using a machine screw, star 
lock washer, and flat washer.  Alternately, if the 
panel has a ground stud, use a nut and star 
lock washer for each wire on the ground stud to 
ensure adequate grounding.  Where 
connections are made to a painted panel, the 
paint should be removed so clean, bare metal 
is exposed at the connection point.  Terminals 
and hardware used should be rated to work 
with the aluminum backplane material.   

Warning 

All backplanes must be grounded to minimize 
electrical shock hazard.  Failure to do so can 
result in severe personal injury. 

AWG #12 or 
Larger Wire

 0         1

P 
o 
w 
e 
r 
 
S 
u 
p 
p 
l 
y 
 

TB 1 
1 
 
 
 
 
 
 
 

8 
 

Paint Removed
From Panel Here

Screw, Star Lock washer,
Flat Washer, Ring Terminal,
installed in tapped hole.

 
All backplanes grouped together in the PLC system must have a common ground connection.  
This is especially important for backplanes that are not mounted in the same control cabinet. 
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Power Supply Grounding See the information on Power Supply Field Wiring later in this 
chapter. 

Programmer Grounding 
For proper operation, the computer (programmer) running the PLC software must have a 
ground connection in common with the CPU.  Normally, this common ground connection is 
provided by connecting the programmer’s power cord to the same power source (with the same 
ground reference point) as the backplane. If the programmer ground is at a different potential 
than the PLC ground, a shock hazard could exist.  Also, damage to the ports could occur when 
the programmer serial cable is connected between the two.   

Shield Grounding 
In general, the aluminum PLC backplane is used for module shield grounding.  On some 
modules, shield connections to the user terminal connector on the module are routed to the 
backplane through the module’s backplane connector.  Other modules, such as the DSM3 4 
require a separate shield ground, as shown in the module descriptions in this manual. 

For modules installed in a Universal Backplane, shield grounds can be connected to the 
Grounding Bar at the bottom of the Backplane using size M3 screws.  The recommended torque 
is 4 in/lb maximum. 

 

 
E
X
P
A
N
S
I
O
N 
 

TB 1 

1 
 
 
 
 
 
 

8 
 
 

Grounding Bar 

0                          1                        2                         3                          4                        5                          6                          7                         8                        9                       10                       11                       12 
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System Installation 
Universal Backplanes 
Mount a Universal Backplane using four good-quality 8-32 x /2 (4 x 2mm) machine screws, 
lock washers and flat washers.  Install the screws in the four tapped holes.   

 

 0           1                      2       3                4                        5                             6                             7                           8                             9                         10                            11             12   

 
E
X
P
A
N
S
I
O
N 
 

TB 1 

1 
 
 
 
 
 
 
8 
 
 

 

The dimensions and mounting clearances for each type of backplane were shown in the 
previous pages.  Vertical mounting is preferred for maximum heat dissipation.   

 IC695 Power Supply modules may be installed in any slot. DC Power Supplies 
IC695PSD040 and IC695PSD 40 occupy  slot. AC Power Supply IC695PSA040 
occupies 2 slots.  RX3i (IC694) and Series 90-30 (IC693) Power Supplies cannot be 
installed in Universal Backplanes. 

 An RX3i CPU module can be installed anywhere in the backplane except the Expansion 
slot.  CPU modules occupy 2 slots. 

 I/O and option modules can be installed in any available slot except slot 0, which can 
only accept IC695 Power Supplies, and the Expansion slot.  Each I/O slot has two 
connectors, so either an RX3i PCI-based module or a serial module can be installed in 
any I/O slot. 

 The rightmost slot is the expansion slot. It can only be used for optional Serial Bus 
Transmitter module IC695LRE00 .  
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Universal Backplane Terminals (TB1) 
Terminals  through 6 on the left 
end of the Universal Backplane 
are reserved for external fan 
control (available in future 
systems). 

The RX3i PCI Power Supplies do 
not provide Isolated +24V output 
power over the backplane.  
Terminals 7 and 8 can be used to 
connect an optional external 
source of Isolated +24VDC, 
which is required for some IC693 
and IC694 modules as listed in 
the table of Module Load 
Requirements in chapter 4.   

These terminals accept individual 
wires from 4 to 22 AWG.  

If modules that require Isolated 
+24VDC are installed in an 
Expansion Backplane instead, an 
external Isolated +24V power 
supply is not required. 

  

 
 

 – 6: Fan Terminals,  
for future use 
 
7: Isolated +24VDC In 
 
8: Isolated Ground 

0           1                     

TB 1

1 
 
 
 
 
 
 

8 
 
 

Slot 0:  Connector for RX3i 
IC695 Power Supply only 
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Expansion Backplanes 
To mount an Expansion Backplane on a panel, use four good-quality 8-32 x /2 (4 x 2mm) 
machine screws, lock washers and flat washers.  Install the screws in the four tapped holes.   

 

 
E
X
P
A
N
S
I
O
N 
 

I/O-2 I/O-3 I/O-4 I/O-5I/O-1POWER 
SUPPLY 

NON-CPU SLOTS

CPU

EXPA NSION RACK #
    2    3    4    5    6    7

DIP
SW

2
3

X X X
X X X
X X X

X = CLOSED

 

An Expansion Backplane can also be mounted in a 9-inch rack using a mounting bracket as 
described in this section. 

Setting the Rack Number DIP Switch  

Each backplane is identified with a unique number called a  “Rack Number.”  Rack number 0 is 
always automatically assigned to the backplane with the CPU. Rack numbers must not be 
duplicated in a system.  Backplanes do not need to be sequentially numbered, although for 
consistency, rack numbers should not be skipped.  

Rack Numbers for Expansion and Remote backplanes are set using a DIP switch on the 
backplane.  The following table shows the DIP switch positions for rack number selection. 

 Rack Number 

DIP Switch 1 2 3 4 5 6 7 

 open closed open closed open closed open 
2 closed open open closed closed open open 
3 closed closed closed open open open open 

 

For example, these switch settings select rack number 2: 

 O
P

E
N

    2    3 

Closed = switch 
down on right 

 

Do not use a pencil to set the DIP switches. Graphite from the pencil can damage the switch.
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Recommended Mounting Orientation for Expansion Backplanes 

For Expansion and Remote Backplanes, power supply load rating depends on the mounting 
position of the backplane and the ambient temperature.  

The load rating with the Expansion Backplane mounted upright on a panel is 00% at 60°C 
( 40°F) 

 

Power supply load ratings with the backplane mounted horizontally are: 

 Temperature at 25°C (77°F) – full load 
 Temperature at 60°C ( 40°F) – 50% of full load 
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Mounting a Backplane in a 19-Inch Rack 
The IC693ACC308 Front Mount Adapter Bracket can be used to mount a 2-Slot Universal 
Backplane (IC695CHS0 2) or a 0-Slot Expansion Backplane (IC694CHS392) to the front face 
of a 9” rack.  Install the adapter bracket by inserting the tabs at the top and bottom of the 
adapter bracket into the corresponding slots at the top and bottom of the plastic backplane 
cover.  It is not necessary to remove the cover to install the bracket.   With the bracket in place, 
insert and tighten the two screws (included with the bracket) through the back of the backplane 
holes into the threaded holes in the bracket. 

    
Insert two screws (one at top; one at 
bottom) from the back of the baseplate 
through the baseplate mounting holes 
into tapped holes in the bracket. Tighten 
both screws to secure the bracket to the 
baseplate. 

Right side of 
Baseplate 

 
Dimensions for rack mounting a backplane with the IC693ACC308 Front Mount Adapter Bracket 
are shown below. 

 480mm 
( 8.89 inches)

469mm 
( 8.47 inches)
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The IC693ACC313 Recessed Mount Adapter Bracket can be used to recess-mount a 0-Slot 
Expansion Backplane (IC694CHS392) inside a 9” rack.  This bracket cannot be used with a 
Universal Backplane.  

An Expansion Backplane mounts on the rear panel of this adapter bracket using four 8-32 
(4mm) screws, nuts, lock washers, and flat washers.  The Adapter Bracket bolts through its four 
slotted holes to the face of the 9” rack using applicable hardware (lock washers 
recommended).  

 4.06mm  
(0. 60 inch) dia. x 4

2 .4mm (0.842 inch)
8.8mm

(0.346 inch) inside 428mm ( 6.850  inches)

460.3mm ( 8. 22 inches)

90mm 
(3.540 inches) 

7. mm 
(0.280 inch)

34.7mm 
( .368 inch)

.2mm 
(0.439 inch) 

4 .4mm ( .630 inches) 

0 .6mm 
(4.00 inches)

 
Grounding Rack-Mounted Expansion Backplanes 

If an Expansion Backplane is mounted in a 9-inch rack using an Adapter bracket, the rack 
must be properly grounded  as described in “System Grounding Procedures”.  In addition, the 
backplane should be grounded according to the guidelines in the “Backplane Safety Grounding” 
section, using a separate ground wire from the PLC backplane. 

 For a Recessed Mount Adapter Bracket (IC693ACC3 3), the ground wire can be 
installed with the ground attached to the Recessed Mount Adapter Bracket.  An 
additional ground wire should be installed that connects the Adapter Bracket to a solid 
chassis ground.  

 For a Surface Mount Adapter Bracket (IC693ACC308), the ground wire should be run 
from the backplane to a solid chassis ground on the rack.    
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Modules 

Hot Insertion and Removal 
Modules in a Universal Backplane (IC695CHS0 2 or CHS0 6) can be installed or removed 
while power is applied to the system.  This includes backplane power and field power supplied 
to the module.  

NOTE: For products that support hot insertion, the module must be properly seated on the 
carrier with the latch engaged and all pins connected within 2 seconds.  For removal, the 
module must be completely disengaged from the carrier within 2 seconds.   It is important that 
the module not remain partially inserted during the insertion or removal process.   There must 
be at a minimum of two seconds between the removal and insertion of modules. 

NOTE:  The CPU, IC695CPU3 0, cannot be installed or removed from a Universal Backplane 
while power is applied to system.  System power must be removed before installing or removing 
the CPU. 

The following warnings must be observed. 

Warning 

Inserting or removing a module with power applied to the system may cause an electrical arc. 
This can result in unexpected and potentially dangerous action by field devices. Arcing is an 
explosion risk in hazardous locations. Be sure that the area is non hazardous or remove system 
power before removing or inserting a module. 

 

Warning 

Do not insert or remove modules in RX3i Serial Expansion Backplanes or Series 90-30 
Expansion Backplanes with power applied to the backplane.  This could cause the PLC to stop 
or malfunction.  Injury to personnel and damage to the module or backplane may result.   If the 
PLC is in RUN mode, I/O data to/from this backplane will not be updated while power is 
removed. 
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Installing Modules 
WARNING

Potentially dangerous voltages may be present on a module’s screw terminals even though 
power to the backplane is turned off.  Always be careful handling the module’s removable 
terminal board and any wires connected to it. 

 Be sure the module catalog number 
matches the intended slot configuration. 

 Holding the module firmly, align the 
module with the correct slot and 
connector.   

 Engage the module’s rear pivot hook(s) 
in the notch(es) on the top of the 
backplane ( ). 

 Swing the module down (2) until the 
module’s connector engages the 
backplane’s backplane connector, and 
the release lever(s) on the bottom of the 
module snaps into place in the bottom 
module retainer (3).   

 Visually inspect the module to be sure it 
is properly seated. 

 

1

2

3 

 

Removing Modules 
 If the module has a removable terminal 

board, remove it as described later in this 
section. 

 Locate the release lever(s) at the bottom 
of the module and firmly press upward 
( ), toward the module. Wider modules 
have two release levers that must both 
be pressed up at the same time. 

 While holding the module firmly and fully 
depressing the release lever(s), pivot the 
module upward until its connector is out 
of the backplate (2). 

 Lift the module up and away from the 
backplane to disengage the pivot hook. 

 

1
2 

3
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I/O Module Terminal Block Assemblies 
Most PACSystems RX3i I/O modules have removable 
front terminal block assemblies. Each module of this 
type has an insertable door label with a wiring diagram 
printed on the back. The front of the label has color 
bands that indicate the module type, and space to 
record identifying information about the module’s 
inputs or outputs. 

The terminal blocks have fully-hinged doors that can 
be opened to either the left or right to access wiring. 
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I/O Module Connections 
For most RX3i I/O modules, connections are made to the 
module’s removable terminal board. Specific wiring 
information for each module is printed on the door insert 
and also shown in the module description in this manual. 

This section describes the 20-pin removable terminal 
block, which is used by most RX3i I/O modules. Higher-
density modules use other connection methods. 

 See chapter 4 for information about 36-pin 
removable terminal blocks used for most higher-
density modules. 

 See appendix B for information about connections to 
I/O modules that have two 20-pin connectors on the 
front of the module.  

Screw terminals on a 20-pin terminal block accept from 
two AWG #22 (0.36 mm2) to two AWG # 6 ( .3 mm2), or 
one AWG # 4 (2.  mm2) copper 90°C ( 94°F) wire(s).  
Each terminal can accept solid or stranded wires, but the 
wires into any given terminal should be the same type 
(both solid or both stranded) to ensure a good 
connection.  Wires are routed to and from the terminals 
out of the bottom of the terminal board cavity.  The 
suggested torque for the I/O terminal board connection 
screws is from 9.6 in-lbs to .5 in-lbs ( .  to .3 Newton-
meters).  

After the wiring is completed, wires should be bundled 
and fastened at the bottom of the module as shown at 
right. 
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Installing or Removing a 20-Pin Terminal Block Assembly 
(See chapter 4 for instructions for installing or removing a 36-pin terminal assembly). Compare 
the module catalog number on the label on the terminal assembly door and the label on the side 
of the to be sure they match.  If a wired terminal block is installed on the wrong module type, the 
module may be damaged when the system is powered up. 

Warning 

Field power must be turned off when installing or removing a Terminal Block assembly. 

 Installing a Terminal Block 
. Insert the pivot hook on the bottom 

of the terminal block assembly into 
the slot on the bottom of the 
module. 

2. Pivot the terminal block assembly 
upward to engage the connector. 

3. Press the terminal block assembly 
toward the module until the 
release lever latch snaps into 
place. Check to be sure the 
terminal block is firmly seated. 

 

1

2

3

 RELEASE LEVER 

 

Removing a Terminal Block 
. Open the terminal block door. 

2. Push up the release lever to unlock the 
terminal block. 

3. Pull the terminal block away from the 
module until the contacts have separated 
and the bottom pivot hook has disengaged. 
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Installing or Removing a Terminal Block Cover 
The terminal block assembly cover can be removed for easier access to the terminals.  

Warning 

Potentially dangerous voltages from user devices may be present on a module’s screw 
terminals even though power to the backplane is turned off.  Always be careful handling the 
module’s removable terminal block assembly and any wires connected to it. 

 RELEASE LEV ER 

 

Removing a Terminal Block from its Cover 
To remove a Terminal Block from its cover: 

. Grasp the sides of the Terminal Block cover.  

2. Pull down on the bottom of the Terminal Block 
as shown at left. 

Inserting a Terminal Block in its Cover 
To re-insert a Terminal Block in its cover: 

.  Align the top of the Terminal Block with the 
bottom of the cover, making sure that the 
notches in the Terminal Block match up with 
the grooves in the cover. 

2. Slide the Terminal Block upward until it clicks 
into place. 
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Positive and Negative Logic Connections to Discrete Modules 

The IEC definitions for positive logic and negative logic for PACSystems RX3i modules are 
described below. 

Positive Logic  
Positive logic input modules sink current from the input device to the user common or negative 
power bus (left).  The input device is connected between the positive power bus and the input 
terminal.  

Positive logic output modules (right) source current to the loads from the user common or 
positive power bus.  The load is connected between the negative power bus and the module 
output. 

 

0V

+ 24VIEC 
SINK 
I N 

+

                  

 

0V

+ 24VIEC
SOURCE

OUT
+

 

Negative Logic  
Negative logic input modules (left) source current through the input device to the user common 
or positive power bus.  The input device is connected between the negative power bus and the 
input terminal.  

Negative logic output modules (right) sink current from the loads to the user common or 
negative power bus.  The load is connected between the positive power bus and the output 
terminal. 

  

 

0V

+ 24VIEC 
SOURCE 

I N +

                 

 

+ 

0V

+24VIEC
SINK
OUT
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Wiring for Analog Modules 

Twisted, shielded instrumentation cable is strongly recommended for analog module input or 
output signal connections.  Proper grounding of the shield is also important. For maximum 
electrical noise suppression, the cable shield should only be grounded at one end of the cable.   

It is generally best to ground the cable shield as close to the source of the noise as possible. 
For Analog Input modules, ground the end that is in the noisiest environment (usually the field 
device end).  Cut the shield off at the module end of cable and insulate with shrink tubing.  For 
Analog Output modules, ground at the module end. Cut the shield off at device end of cable and 
insulate with shrink tubing. 

It is best to keep the length of stripped cable leads as short as possible to minimize the length of 
unshielded conductors exposed to the noisy environment.   

Connections can be made directly to the module terminals, or via an intermediate terminal 
block. The diagrams in this section show wiring for various types of analog input and analog 
output installations. 
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Shielding for Analog Input Modules 

Generally, the shield for analog input cables should be grounded at the analog source.  
However, ground connections for each channel, labeled COM and GND, can be used to 
connect shields at the analog input module if appropriate.  An analog input module’s COM 
terminals connect to the analog circuit common in the module.  The GND terminals connect to 
the backplane (frame ground).  Shields may be connected to either COM or GND.  This section 
shows four shield grounding examples for analog input modules. 

Analog Input Shield Grounding with a Terminal Strip 
For an unbalanced source, the ground shield should be connected to the source common or 
ground at the source end.  If all source inputs to the module come from the same location and 
are referenced to the same common, all shield grounds should be connected to the same 
ground point.    If there is an additional terminal strip between the analog input module and the 
field devices (analog sources), use the method shown below to  continue each cable shield 
using a terminal on the terminal strip.  Each cable is only grounded at one end - the end closer 
to the field devices (analog sources).  Shield connections are shown in red (bold).  

 

Analog 
Source 

Connection  
to Frame 
Ground Analog Input 

Module 

Enclosure 

Terminal 
Strip

Machine or 
Equipment 

Analog 
Source 

Analog 
Source 

Analog 
Source 
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Analog Input Shield Grounding to Common Connections 
In some applications, noise rejection can be improved by connecting the source common points 
together at the source end, then connecting a common line to the module at only one module 
COM terminal.  That will eliminate multiple grounding or ground loops that could cause false 
input data.  The common connections here are shown in red (bold). 

 

 
Analog 
Source 

Analog 
Input 
Module     

COM

Analog 
Source 

Analog 
Source 

Analog 
Source 
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Analog Input Shields Connected to Module Terminal Board 
It is usually preferable to ground cable shields at the source end.  If that is difficult, or if electrical 
noise is not a concern, it may be acceptable to ground cable shields at the analog input module 
end.  They can be connected to one of the module’s GND terminals (which is connected to 
frame ground through an internal path) as shown left below. If necessary to improve noise 
immunity, a conductor can be used to connect a ground terminal on the module to earth ground 
as shown below.  This will bypass noise around the module. 

 
Analog 
Source 

Analog  
Input  
Module   

GND

Optional 
Ground 
Conductor 

Earth Ground

Analog 
Source 

Analog 
Source 

Analog 
Source 
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Wiring for Current Transducers 
For all of the examples shown below, connect the (-) conductor to the Analog Input module 
COM terminal, if the source is floating, to limit common-mode voltages. Common mode voltage 
is limited to  volts. 

If noise causes inaccurate readings, the ( - ) conductor can also be connected to the Analog 
Input module GND terminal. 

4-Wire Transducer, Externally Powered via AC or 
DC Supply 

2-Wire Transducer, Externally Powered via DC 
Supply 

 

+

-

AC/DC 4WT 
+ 

- 

Analog Input 
Module 

C

G

COM 

GND 
Ground the Cable Shield 
at field device end only 

 

 

+

-

PS
2WT+ -

Analog Input 
Module 

C

G

COM 

GND 

+

-

Ground the Cable 
Shield at field device 

end only 

 

3-Wire Transducer, Externally Powered via DC 
Supply 

2-Wire Transducer, Self Powered 

 

+

-

PS 3WT + 
- 

Analog Input 
Module 

C

G

COM 

GND

+ 
- Out 

Ground the Cable Shield 
at field device end only 

 

+ 

- 
2WT

+

-

Ground the Cable Shield 
at field device end only

Analog Input 
Module 

C 

G 

COM 

GND 
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2-Wire Transducer Connected to Two Measuring Devices 
Connect the (-) conductor to the Analog Input module COM terminal, if the source is floating, to 
limit common-mode voltages. Common mode voltage is limited to  volts. 

If noise causes inaccurate readings, the ( - ) conductor can also be connected to the Analog 
Input module GND terminal. 

The analog module must be the last device on the circuit. When grounding the ( - ) return side of 
the Analog Input Module, the other current-sensing device must be floating and able to 
withstand a common mode voltage of at least 20 volts, including the noise level.  

 

+ 

- 
PS 

2WT + - 

Ground the Cable Shield 
at field device end only

Analog Input 
Module 

C 

G 

COM

GND

+ 

- 

Current 
Sensing 
Device

+ -

 

Verifying Analog Input Current 

RX3i Analog Current Input Modules have an internal 250 ohm resistor across the input 
terminals.  You can measure the voltage across the input terminals using a volt meter, then use 
Ohm’s Law to determine the input current: 

 Input Current (in Amps) = Volts / 250 

For example, if you measured 3 volts across the input terminals: 

 Input Current (in Amps) = Volts / 250 

 Input Current (in Amps) = 3/250 

 Input Current (in Amps) = .0 2 (which equals 2 mA) 
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Shield Connections for Analog Output Modules 

For analog output modules, the shield is normally grounded at only the source end (the 
module).  The GND connection provides access to the backplane (frame ground) resulting in 
superior rejection of noise caused by any shield drain currents. In extreme-noise environments, 
you can connect an optional ground braid from the GND terminal to an external earth ground to 
bypass noise around the module. 

 
Analog 
Output 
Module  User 

Load COM

OUT

GND

COM

OUT

Shield connected
at module end 

only 

User 
Load 

Optional 
Ground 

Conductor 

Earth 
Ground  
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Analog Output Shield Grounding with a Terminal Strip 
If there is a terminal strip between the analog output module and the field devices (user loads), 
use the method in the following figure for grounding the cable shields.  Each cable is only 
grounded at one end - the end closer to the Analog Output Module.  An optional external ground 
connection to the output module’s GND terminal is shown for installations that require extra 
noise suppression. 

 
Analog 
Output 
Module 

User 
Load COM

OUT

COM

OUT

Shields 
Connected at 

module end only

Terminal 
Strip 

Enclosure

GND 
Optional 
Ground 

Connection

Earth 
Ground

User 
Load 
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Module Fuse List 

Warning 

Replace fuse only with the correct size and type.  Using an incorrect fuse can 
result in harm to personnel, damage to equipment, or both. 

Module    
Catalog 
Number 

 
Module Type 

Current
Rating 

Quantity on 
Module 

GE Fanuc Fuse 
Part Number 

Other Sources 
and Part Numbers 

IC694MDL3 0  20 VAC, 0.5A  3A 2 44A724627-  ( ) Bussman – GMC-3 
Littlefuse – 239003 

IC694MDL330  20/240 VAC, A  5A 2 44A724627- 4 ( ) Bussman – GDC-5 
Bussman S506-5 

IC694MDL340  20 VAC, 0.5A  3A 2 44A724627-  ( ) Bussman – GMC-3 
Littlefuse –  239003 

IC694MDL390  20/240 VAC, 2A  3A 5 44A724627-  ( ) Bussman – GMC-3 
Littlefuse –  239003 

IC694PWR32  
          and 
IC694PWR330 

20/240 VAC or 25 
VDC Input, 30 Watt 
Power Supply  

2A  
 

 
 

44A724627- 09 (2) Bussman – 2 5-002
   (GDC-2 or GMC-2) 

Littlefuse – 239-002 

IC694PWR33  24 VDC Input,  
30 Watt Power Supply  

5A  44A724627- 4 (2) Bussman – MDL-5 
Littlefuse – 3 3005  

( )  Mounted in clip.  Accessible by removing circuit board from module housing. 
(2)  Line fuse.  Mounted in clip – accessible by removing module front. 
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CPU 
. Make sure that rack power is off.  

2. Install the CPU module in the appropriate 
slot. The CPU requires two slots and can 
use any slots except the highest 
numbered (rightmost) slot. 

3. Turn on power. The module should 
power up. When the CPU has 
successfully completed initialization, the 
OK LED stays on and the RUN and EN 
LEDs are off. The CPU is now ready to 
be programmed. 

4. Connect the battery to either of the 
battery connectors on the module. (You 
can connect the battery at any step in the 
installation process but it will begin to 
drain immediately unless power is 
applied. To maximize battery life, install it 
after power has been turned on).  

5. If appropriate, communications cables 
can be secured to the tie-downs on the 
bottom of the module. 

After the program has been verified, the 
mode switch can be moved to the 
appropriate operation mode position: RUN 
I/O ENABLED, RUN OUTPUT DISABLE, or 
STOP. The LEDs indicate the position of the 
mode switch and status of serial port activity. 

Caution 

This module may NOT be hot-inserted in the 
backplane; power must be removed before 
installing or removing the CPU. 

 
CPU OK

RUN

OUTPUTS DISABLED 
I/O FORCE

BATTERY

SYSTEM FAULT

RESET

  

CPU310

COM 1

COM 2

BATT 

COM1 ACTIVE

COM2 ACTIVE

RUN OUTPUT DISABLE

STOP
RUN I/O
ENABLE 
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Power Supplies 
. Install the Power Supply module in the 

appropriate slot(s).  

2. Universal Power Supplies (IC695) can be 
installed in any slots except the highest 
numbered (rightmost) slot in a Universal 
Backplane. Expansion Power Supplies (IC694) 
must be installed in the Power Supply (leftmost) 
slot in an Expansion Backplane, See chapter 3, 
Backplanes, for more information about module 
locations. 

3. Connect wiring to the Power Supply as 
described below.  

4. Use the three wiring tie-downs on the bottom of 
the module to secure the power and ground 
wires after installation. 

Warning 

For all Power Supplies, if the same input power 
source is used to provide power to two or more 

power supplies in the system, connection polarity 
must be identical at each power supply.  A resulting 
difference in potential can injure personnel or cause 

damage to equipment.  Also, each backplane must be 
connected to a common system ground. 

 

POWER 
P/S FAULT 
OVERTEMP 

OVERLOAD 

Power Supply 
40W AC 

PACSystems™ 
RX3i 
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Power Supply Field Wiring 
 For IC695 Power Supplies, each terminal accepts one AWG # 4 to AWG #22 wire. The 

diagram below is a cross-section of one of the terminals on an IC695 Power Supply. The 
end of each wire should be stripped at least 3/8-inch (9mm). The terminal can accept a wire 
that is stripped up to  mm (.433 in) while providing full seating of the insulator. The wire 
must be fully-inserted into the terminal block as shown at left, so that the insulation meets 
the insulation stop position inside the terminal. Tightening the terminal screw pivots the 
clamp firmly against the stripped end of the wire, holding it in place. If the wire is not fully 
inserted, as shown on the right, tightening the clamp may push the wire upward, so that it is 
not connected. 

 Yes                                        No 

 
 For IC694 Power Supplies, each terminal accepts one AWG # 4 (2. mm2) or two AWG # 6 

( .3mm2) copper 75°C ( 67°F) wires. The suggested torque for the Power Supply terminals 
is 2 in-lbs ( .36 Newton-meters). Each terminal can accept solid or stranded wires. Both 
the wires in any terminal should be the same type.  

IC695 Power Supply Terminals IC694 Power Supply Terminals 
 

Keep as short as 
possible. Connect 
directly to 
mounting panel. 

+ L1

+ L1

- N/
L2

- N/
L2

 

 

 

To additional 
units 

To additional 
units 

 

 

24VDC 
Output for 

I/O 
Modules 

+ / L

- / N / L2 

Jumper 

Ground 

 

For Expansion (IC694) Power Supplies only, the bottom terminals provide access to the 
Expansion Backplane’s Isolated +24V DC output, which can be used to power input circuits for 
certain IC694 modules. See the table of module load requirements in chapter 4 for information. 

Caution 

If the Isolated 24 VDC supply is overloaded or shorted, the PLC will stop operation. 
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AC Power Source Connections 
Connect the hot and neutral wires or lines L  and L2 to the appropriate Power Supply terminals. 

DC Power Source Connections 
All RX3i Power Supplies have DC input capabilities. Connect the + and - wires from the DC 
source to the appropriate terminals.  These connections are polarity-sensitive DC-only supplies. 

Ground Connection 
Connect the safety ground wire to the terminal marked with a ground symbol.  

 

External Overvoltage Protection 
The Ground and MOV terminals on a Power 
Supply module are normally connected to frame 
ground with a user-installed jumper as shown at 
right.  If overvoltage protection is not required or 
is supplied upstream, no jumper is needed. 

In systems with a floating neutral input (the 
neutral line is not referenced to Protective Earth 
Ground), this jumper must NOT be installed. In 
addition, in a floating neutral system, voltage 
surge protection devices such as MOVs must be 
installed from L  to earth ground, and from L2 
(Neutral) to earth ground. 

 

+ / L1

- / N / L2

Jumper strap 
connects 

overvoltage 
protection 
devices to 

frame ground

Frame 
Ground

Screw 
Terminals 

 

AC Power Supply Connections for Floating Neutral (IT) Systems 

If an AC input power supply is installed in a system where the Neutral line is not referenced to 
Protective Earth Ground, special installation instructions must be followed to prevent damage to 
the power supply. 

A Floating Neutral System is a system of power distribution 
wiring where Neutral and Protective Earth Ground are not tied 
together by a negligible impedance.  In Europe this is referred to 
as an IT system (see IEC950).  In a Floating Neutral System, 
voltages measured from input terminals to protective earth 
ground may exceed the 264 Volts AC maximum input voltage 
power supply specification. 

 L1 

N 

PE 
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Non-Floating Neutral System 
Systems where one leg of the power distribution wiring is tied to Protective Earth or a tap 
between two legs of the power distribution wiring is tied to Protective Earth are not Floating 
Neutral Systems. Non-floating neutral systems do not require special installation procedures. 

L

N

PE

L

N/PE

L

PE

L2

 

Instructions for Floating Neutral Systems 
. The input power terminals should be wired as shown previously. 

2. No jumper may be installed jumper between terminals 3 and 4 of the Power Supply module.   

3. Voltage surge protection devices such as MOVs must be installed: 

 From L  to earth ground 

 From L2 (Neutral) to earth ground 

The voltage surge devices must be rated such that the system is protected from power line 
transients that exceed Line voltage + 100V +(N-PE)MAX.  The expression N-PE refers to the 
voltage potential between neutral and Protective Earth (PE) ground. 

For example, in a 240 Volt AC system with neutral floating 50V above earth ground, the 
transient protection should be rated at: 240V + 00V + 50V= 390V 
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Serial Bus Transmitter Module 
The RX3i Serial Bus Transmitter Module, IC695LRE00 , provides 
communications between a PACSystems RX3i Universal Backplane (IC695-
model number), and serial expansion and remote backplanes (IC694- or 
IC693-model numbers). It must reside in the expansion connector on the 
right end of a Universal Backplane.   

Module Installation 
This module may NOT be hot-inserted in the backplane; power must be 
removed before installing or removing the Bus Transmitter Module.  

Insert the Serial Bus Transmitter Module straight into its slot as shown 
below. This module does not have the same pivoting and latching 
mechanisms as other RX3i modules.  

Tighten the two captive screws in the corners of the module. Recommended 
torque is 4.4 in/lb maximum.* 

 

 

 

LRE001

SE
RI

AL
 B

US
 TR

AN
SM

ITT
ER

 

EXP OK 
EXPANSION 
ACTIVE 

Expansion Cable Installation 
Subsequent backplanes in the system are linked by expansion cables as described in chapter 5. 
The expansion cable may not be attached or removed if the expansion rack has power applied. 
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Backplanes 

This section describes the following RX3i backplanes for PACSystems: 

 6 Slot RX3i Universal Backplane, IC695CHS0 6 

 2 Slot RX3i Universal Backplane, IC695CHS0 2 

 5 Slot RX3i Serial Expansion Backplane, IC694CHS398 

 0 Slot RX3i Serial Expansion Backplane, IC694CHS392 

 

Backplane Types 
The following types of backplanes can be included in an RX3i system: 

Backplane Type Catalog Number 
6 Slot RX3i Universal Backplane IC695CHS0 6 

2 Slot RX3i Universal Backplane IC695CHS0 2 

5 Slot RX3i Serial Expansion Backplane IC694CHS398 

0 Slot RX3i Serial Expansion Backplane IC694CHS392 

5 Slot Series 90-30 Expansion Backplane IC693CHS398 

0 Slot Series 90-30 Expansion Backplane  IC693CHS392 

5 Slot Series 90-30 Remote Backplane  IC693CHS399 

0 Slots Series 90-30 Remote Backplane IC693CHS393 

 

For information about Series 90-30 Expansion and Remote Backplanes, see GFK-0898, the 
Series 90-30 PLC Installation Manual. 

 

Chapter 
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RX3i Universal Backplanes: IC695CHS012, IC695CHS016 
Two Universal Backplanes are available for RX3i PACSystems: the 6-slot Universal Backplane 
(IC695CHS0 6), and the 2-slot Universal Backplane (IC695CHS0 2), shown below. 

 

 0           1                      2       3                4                        5                             6                             7                           8                             9                          10                            11             12   
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TB 1 

1 
 
 
 
 
 
 

8 
 
 

  

The RX3i Universal Backplane supports both PCI (IC695) and serial (IC694) I/O and option 
modules with its dual-bus backplane. The RX3i Universal Backplane also supports 90-30 IO and 
option modules.  See Chapter  for lists of supported modules. 

RX3i modules (IC695 catalog numbers) communicate over the backplane’s PCI bus.  RX3i 
modules (IC694 catalog numbers) and Series 90-30 modules (IC693) communicate over the 
backplane’s serial bus.  
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Universal Backplane Features 
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Grounding Bar 

For RX3i IC695 Power 
Supply Modules Only 

Backplane 
Grounding Point 

Removable covers for conduction 
cooling, for future modules 

Serial Expansion 
connector 

0                          1                        2                         3                          4                        5                          6                          7                         8                        9                       10                       11                       12 

Slot Numbers 

  

Features of the Universal Backplane include: 

 Terminal Strip on the left end for future fan connection and Isolated +24V input  

 Backplane grounding point as described in chapter 2 

 An integral grounding bar for connecting module/shield grounds as described in  
chapter 2 

 Removable covers that provide access for module conduction cooling (for future use).   

 Serial Expansion connector for connection to Serial Expansion and Remote Backplanes 

 Slot numbers are printed on the backplane and are used for reference for configuration in 
Machine Edition. Slots and connectors are described on the following pages. Most modules 
occupy one slot. Some, such as CPU modules and AC Power Supplies, are twice as wide, 
and occupy two slots.  

 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 511 of 3383



 
 

3-4           PACSystems™ RX3i  System Manual  –  October 2005                                                           GFK-2314C 

3    

Universal Backplane TB1 Input Terminals  

Terminals  through 6 on the left end of 
the Universal Backplane are reserved for 
external fan control (available in future 
systems). 

The RX3i IC695 Power Supplies do not 
provide Isolated +24V output power over 
the backplane.  Terminals 7 and 8 can 
be used to connect an optional external 
source of Isolated +24VDC, which is 
required for some IC693 and IC694 
modules as listed in the table of Module 
Load Requirements in chapter 4.   

These terminals accept individual wires 
from 4 to 22 AWG.  

If modules that require Isolated +24VDC 
are installed in an Expansion Backplane 
instead, an external Isolated +24V power 
supply is not required. 

  

 
 

 – 6: Fan Terminals,  
for future use 
 
7: Isolated +24VDC In 
 
8: Isolated Ground 

 0           1                    

TB 1

1 
 
 
 
 
 
 

8 
 
 

Slot 0:  Connector for RX3i 
IC695 Power Supply only 

 

Slot 0 
The leftmost slot in a Universal Backplane is slot 0. Only the backplane connector of IC695 
Power Supplies can be installed in slot 0 (note: IC695 Power Supplies can be installed any slot).    
However two-slot wide modules that have right-justified connectors, like the CPU3 0 for 
example, can be plugged into slot and also cover slot 0.   

The CPU is referenced for configuration and application logic by the leftmost slot occupied by 
the entire module, not by the slot the physical connector is located in. For example, if the CPU 
has its physical connector inserted in slot 3, the module occupies slots 2 and 3 and the CPU is 
referenced as being located in slot 2.  The CPU may be located in slot 0 with its connector in 
slot . 
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Slot 1 to Slot 11 or 15 
Slots  through  or 5 have two connectors 
as shown at right, a connector for the RX3i PCI 
bus and connector for the RX3i serial bus.  
Each of these slots can accept any type of 
compatible module: IC695 Power Supply, IC695 
CPU, or IC695, IC694 and IC693 I/O or option 
modules.  

Provided the Hot Installation procedure 
described in chapter 2 is carefully followed, I/O 
and option modules in a Universal Backplane 
may be removed and replaced without 
powering-down.   

 

10 

Connector 
for  

PCI Bus Connector 
for 

 Serial Bus

Expansion Slot (Slot 12 or 16) 
The rightmost slot in a Universal Backplane has 
a different connector than the other slots. It can 
only be used for an RX3i Serial Expansion 
Module (IC695LRE00 ). 

An RX3i two-slot module cannot occupy this 
expansion slot. 

 

      11             12     
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Module Locations in a Universal Backplane 
 IC695 Power Supply modules may be installed in any slot. DC Power Supplies 

IC695PSDx40 occupy  slot. AC Power Supplies IC695PSAx40 occupy 2 slots.  RX3i 
(IC694) and Series 90-30 (IC693) Power Supplies cannot be installed in Universal 
Backplanes. 

 An RX3i CPU module can be installed anywhere in the backplane except the Expansion 
slot.  CPU modules occupy 2 slots.  

 I/O and option modules can be installed in any available slot except slot 0, which can only 
accept IC695 Power Supplies, and the Expansion slot.  Each I/O slot has two connectors, so 
either an RX3i PCI-based module or a serial module can be installed in any I/O slot. 

 The rightmost slot is the expansion slot. It can only be used for optional serial expansion 
module IC695LRE00 . See chapter 5 for information about the LRE00  Serial Expansion 
Module and expansion cables.  

 

CPU AC 
Power 
Supply  

I/O 

   0      1         2        3       4        5        6       7        8       9       10     11      12 

I/OI/O I/O I/O I/O I/O I/O Exp 

 
Configured as CPU in slot 0, Power Supply in slot 2 

 

CPU AC 
Power 
Supply 

I/O

  0      1         2        3       4        5        6       7        8       9       10     11      12 

I/O I/OI/O I/O I/O I/O I/OI/O

 
Invalid: AC Power Supply cannot be in Slot . 

 

CPU 

D
C

 P
ow

er
  

Su
pp

ly
  I/O 

   0      1         2        3       4        5        6       7        8       9       10     11      12 

I/OI/OI/O I/O I/O I/O I/O Exp I/O 

 
Configured as CPU in slot 0, Power Supply in slot 6 

 

CPU AC 
Power 
Supply 

 0       1         2        3       4        5        6       7        8       9       10     11      12 

I/O I/O I/O I/OI/O I/O I/O I/O I/O

 
Invalid: CPU cannot be configured in slot  
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ly
  I/O 

  0       1         2        3       4        5        6       7        8       9       10     11      12 

I/OI/O I/O I/O I/O I/O I/O Exp I/O CPU 

 
Configured as Power Supply in slot 0, CPU in slot  

 

D
C

 P
ow

er
  

Su
pp

ly
  I/O

 0       1         2        3       4        5        6       7        8       9       10     11      12 

I/OI/OI/O I/O I/O I/O I/O Exp I/O CPU 

 
Invalid: Only a Power Supply can be installed in  
slot 0. 
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Locating the CPU in Slot 1 

Installing the CPU in slot  means that only a singlewide power supply may be used in slot 0.  
Either DC power supply can be used (IC695PSD040 or IC695PSD 40). If the application must 
maintain a slot  CPU and uses an AC power-supply, the RX3i AC power-supply must be 
located in a slot to the right of the RX3i CPU in slot .  

Locating the CPU in a Slot Other than 1 

Before deciding to place the CPU in a slot other than slot , it is important to consider possible 
issues that could arise, as explained below. 

Communications: For Service Request # 5 (Read Last-Logged Fault Table Entry) and Service 
Request #20 (Read Fault Tables), the location of CPU faults is not the standard 0.  location, but 
the slot the CPU is located in.  Logic that decodes fault table entries retrieved by these service 
requests may need updating. 

COMMREQs directed to the CPU (e.g. those directed to the serial ports of the CPU) will need to 
be updated with the correct CPU slot reference. 

Hardware Configuration: The slot location of the CPU must be updated in the hardware 
configuration to reflect the CPU’s true location. 

Fault Tables: Faults logged for the CPU in the fault table will reflect the CPU’s actual slot.  

Remote Series 90 PLCs that use SRTP Channels COMMREQs expect the CPU to be in slot 
 or slot 2.  To support communications with Series 90 SRTP clients such as Series 90 PLCs 

using SRTP Channels, the RX3i internally redirects incoming SRTP requests destined for 
{backplane 0, slot } to {backplane 0, slot 2}, provided that the CPU is located in backplane 0 
slot 2 (and the remote client has not issued an SRTP Destination service on the connection to 
discover the backplane and slot of the CPU).  This special redirection permits Series 90-30 
applications that expect the power supply to be located leftmost and the CPU to be located to 
the right of the power supply to function.  Attempts to establish channels with CPUs in slots 
other than  or 2 will fail if initiated from Series 90 PLCs. 

All external communication devices that interact with the CPU should be checked for 
compatibility with CPU slot locations other than slot .  Problems may arise with, but are not 
limited to, initial connection sequences and fault reporting.   Machine Edition View users should 
select “GE SRTP” as their communications driver – it can communicate with a CPU in any slot. 
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Serial Expansion Backplanes: IC694CHS392, IC694CHS398  
The system can include any combination of up to seven RX3i Serial Expansion backplane 
and/or Series 90-30 Expansion/Remote Backplanes. RX3i Serial Expansion Backplanes are 
available with either 5 I/O slots (IC694CHS398, shown below) or 0 I/O slots (IC694CHS392).  
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I/O-2 I/O-3 I/O-4 I/O-5I/O-1POWER 
SUPPLY 

NON-CPU SLOTS

CPU

EXPA NSION RACK #
    2    3    4    5    6    7

DIP
SW

2
3

X X X
X X X
X X X

X = CLOSED

 

 The leftmost module in an RX3i Serial Expansion 
Backplane must be a Serial Expansion Power Supply:  

 IC694PWR321: Serial Expansion Power Supply, 
120/240VAC, 125VDC 

 IC694PWR330: Serial Expansion Power Supply, 
120/240VAC, 125VDC, High Capacity 

 IC694PWR331: Serial Expansion Power Supply, 
24VDC, High Capacity 

 Module Hot Installation and Removal are NOT 
permitted on Expansion Backplanes.   

 Each Expansion Backplane has a Rack Number 
Selection DIP switch that must be set before module 
installation. See chapter 2 for details. 

 Each Expansion Backplane has a Bus Expansion 
connector at its right end for attaching an optional 
expansion cable. There can be no more than 50 feet 
( 5 meters) of cable interconnecting Expansion 
backplanes with the Universal Backplane. If the system 
includes Series 90-30 Remote Backplanes, the 
additional requirements summarized in chapter  must 
also be observed. 

 Universal Backplane 

Expansion Backplane 
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Power Supplies 

This chapter describes Power Supplies for RX3i PACSystems: 

 

Power Supply Type Catalog Number 
120/240 VAC, 125 VDC, 40 Watt Power Supply IC695PSA040 

120/240 VAC, 125 VDC, 40 Watt, Multi-Purpose Power Supply IC695PSA140 

24 VDC, 40 Watt Power Supply IC695PSD040 

24 VDC, 40 Watt Multipurpose Power Supply IC695PSD140 

120/240 VAC, 125 VDC, Serial Expansion Power Supply IC694PWR321 

120/240 VAC, 125 VDC, High Capacity Serial Expansion Power 
Supply 

IC694PWR330 

24 VDC, High Capacity Serial Expansion Power Supply IC694PWR331 

 

Chapter 
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Power Supply Overview 
This section provides a general description of the IC695 Power Supplies, which must be used in 
RX3i (IC695) Universal Backplanes, and IC694 Power Supplies, which must be used in RX3i 
Serial Expansion (IC694) Backplanes. Individual Power Supply specifications are listed in the 
sections that follow. 

The IC695 Power Supplies provide up to 40 Watts each. The IC694 (Expansion) Power 
Supplies provide up to 30 Watts each. However, IC694PWR321 is limited to 15 Watts on the +5 
VDC output. 

The total of all outputs combined cannot exceed the stated load capacity in Watts. Machine 
Edition will automatically calculate the power consumption of modules as they are added to the 
system configuration.  Power requirements of system modules are shown in this section, for 
reference when planning the system. 

The maximum load for each type of Power Supply is shown below.  

Catalog 
Number  

Can be 
 Located In 

Nominal 
Input 

Load 
Capacity*

Load 
Sharing, 

Redundancy 
Maximum 
+3.3 VDC 

Maximum 
+5 VDC 

Maximum 
+24 VDC 
Isolated 

Maximum 
+24 VDC 

Relay 

IC695PSA040 Universal 
Backplane 

120/240 VAC or 
125 VDC 

40 Watts No 30 Watts 30 Watts -- 40 Watts 

IC695PSA140 Universal 
Backplane 

120/240 VAC or 
125 VDC 

40 Watts Yes 30 Watts 30 Watts -- 40 Watts 

IC695PSD040 Universal 
Backplane 

24 VDC 40 Watts No 30 Watts 30 Watts -- 40 Watts 

IC695PSD140 Universal 
Backplane 

24 VDC 40 Watts Yes 30 Watts 30 Watts -- 40 Watts 

IC694PWR321  Serial 
Expansion 
Backplane 

100/240 VAC or 
125 VDC 

30 Watts No -- 15 Watts 20 Watts 15 Watts 

IC694PRW330  Serial 
Expansion 
Backplane 

100/240 VAC or 
125 VDC 

30 Watts No -- 30 Watts 20 Watts 15 Watts 

IC694PRW331  Serial 
Expansion 
Backplane 

24 VDC 30 Watts No -- 30 Watts 20 Watts 15 Watts 

A power supply must be able to provide the total of the internal and external loads that may be 
placed upon it by all the hardware components in the backplane as well as the loads that may 
be connected to the Isolated +24 VDC supply on an expansion backplane.  
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24 VDC Isolated Power 
The IC695 Power Supplies do not have Isolated +24 VDC output terminals. The RX3i Universal 
Backplane provides external input terminals (TB1) for connecting an optional Isolated +24 VDC 
external supply. Modules that draw +24 VDC from the backplane are listed in the table of 
Module Load Requirements that follows.  (See Chapter 3 for more details on how to wire to 
TB1). 

RX3i IC695 Power Supply Outputs 
The IC695 power supplies have +5.1 VDC, +24 VDC Relay, and 3.3 VDC outputs that are 
connected internally on the backplane.  The voltage and power required by modules installed on 
the backplane is supplied through the backplane connectors. 

Outputs of Power Supply IC695PSA040  Outputs of Power Supply IC695PSD040 and 140 
 Backplane

5.1 V 
Regulator 

3.3 V 
Regulator 

AC Line 

24V Relay

5.1V

3.3V

0V  

 Backplane

5.1 V 
Regulator 

3.3 V 
Regulator 

DC Line

24V Relay

5.1V

3.3V

0V

+

-
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Expansion Power Supply Outputs 
The IC694 power supplies have +5 VDC, Relay +24 VDC and Isolated +24 VDC outputs that 
are connected internally on the backplane.  The voltage and power required by modules 
installed on the backplane is supplied through the backplane connectors. 

Outputs of Power Supplies IC694PWR321, IC694PWR330, and IC694PWR331 

 Power Supply Backplane

DC 
DC 

R24V

RGND

5V 

LGND

FGND

2-Point 
Connection

Single 
Point 

Connection 

Used internally by IC694 analog input, 
analog output, and DC input modules 
Also available on external terminals of 

DC Input Modules and on front of IC694 
Power Supplies for user applications 

User internally by 
IC694 Relay Outputs 

Description
I24V

I GND

Primary power to operate most 
internal circuits on IC694 modules 

External connection to 
earth ground. 
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Module Load Requirements 
The table below summarizes the maximum load requirements in milliamps and Watts for RX3i 
modules.  For I/O modules, the actual load may depend on the number of points on at the same 
time.  

+3.3 VDC +5 VDC +24 VDC 
Relay 

+24 VDC 
Isolated 

Catalog 
Number 

Module 

mA Watts mA Watts mA Watts mA Watts 

IC695CHS012 Universal Backplane, 12-Slot 600 1.98 240 1.20 -- -- -- -- 
IC695CHS016 Universal Backplane, 16-Slot 600 1.98 240 1.20 -- -- -- -- 

IC695CPU310 300MHz CPU 10 Meg memory 1250 4.125 1000 5.00 -- -- -- -- 

IC695ETM001 Ethernet Module 840 2.772 614 3.07 -- -- -- -- 

IC695LRE001 Expansion Module -- -- 132 1.60 -- -- -- -- 

IC694ACC300 Input Simulator -- -- 120 0.60 -- -- -- -- 

IC694ACC307 Expansion Bus Termination Plug -- -- 72 0.36 -- -- -- -- 

IC694ALG220 Analog Input, Voltage, 4 Ch. -- -- 27 0.135 -- -- 98 2.352 

IC694ALG221 Analog Input, Current, 4 Ch -- -- 25 0.125 -- -- 100 2.4 

IC694ALG222 Analog Input, 8/16 Ch Voltage -- -- 112 0.56 -- -- 41 0.984 

IC694ALG223 Analog Input, 8/16 Ch, Current -- -- 120 0.60 -- -- -- -- 

IC694ALG390 Analog Output 2 Ch Voltage -- -- 32 0.16 -- -- 120 2.88 

IC694ALG391 Analog Output 2 Ch Current -- -- 30 0.15 -- -- 215 5.16 

IC694ALG392 Analog Output 8 Ch Current/Voltage -- -- 110 0.55 -- --   

IC694ALG442 Analog Current/Voltage 4 Ch In / 2 Ch 
Out 

-- -- 95 0.475 -- -- 129 3.096 

IC695ALG600 Universal Analog Input Module 350 1.155 400 2.00 -- -- -- -- 

IC695ALG608 Analog Input 8/4 Ch. Voltage/Current 330 1.089 600 3.00 -- -- -- -- 

IC695ALG616 Analog Input 16/8 Ch. Voltage/Current 450 1.485 600 3.00 -- -- -- -- 

IC695ALG626 Analog Input 4 Ch. Voltage/Current with 
HART Communications 

625 2.063 600 3.00 -- -- -- -- 

IC695ALG628 Analog Input 8 Ch. Voltage/Current with 
HART Communications 

625 2.063  450  2.25 -- -- -- -- 

IC695ALG704 Analog Output, 4 Ch. Voltage/Current 375 1.238 -- -- -- -- -- -- 

IC695ALG708 Analog Output, 8 Ch. Voltage/Current 375 1.238 -- -- -- -- -- -- 

IC695ALG728 Analog Output, 8 Ch Voltage/Current with 
HART Communications enabled 

380 1.255       

IC694APU300 High-Speed Counter -- -- 250 1.25 -- -- -- -- 

IC694APU305 Special I/O Processor (module only, 
+10mA per output on 

-- -- 360 1.80 -- -- -- -- 

IC694BEM320 I/O Link Interface Module 
 with Optical Adapter 

-- -- 205 
405 

1.025 
2.025 

-- -- -- -- 

IC694BEM321  IO Link Master Module 
 With Optical Adapter 

-- -- 415 
615 

2.075 
3.075 

-- -- -- -- 

IC694CHS392 Expansion/Remote Backplane, 10 Slot -- -- 150 0.75 -- -- -- -- 

IC694CHS398 Expansion/Remote Backplane, 5 Slot  -- -- 170 0.85 -- -- -- -- 

IC694DSM314 Motion Controller -- -- 1300 6.50 -- -- -- -- 

IC694DSM324 Motion Controller 
 (+ external encoder, if used) 

-- -- 860
+500 

4.30
+2.50 

-- -- -- -- 

IC694MDL230 120VAC Isolated, 8 Pt Input -- -- 60 0.30 -- -- -- -- 

IC694MDL231 240VAC Isolated 8 Pt Input -- -- 60 0.30 -- -- -- -- 
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+3.3 VDC +5 VDC +24 VDC 
Relay 

+24 VDC 
Isolated 

Catalog 
Number 

Module 

mA Watts mA Watts mA Watts mA Watts 

IC694MDL240 120VAC 16 Pt Input -- -- 90 0.45 -- -- -- -- 

IC694MDL241 24VAC/DC Pos/Neg Logic 16 Pts -- -- 80 0.40 -- -- 125 3.00 

IC694MDL250 120VAC 16 Pt Isolated Input (all inputs 
on) 

  220 1.10     

IC694MDL260 120VAC 32 Pt Isolated Input (all inputs 
on) 

  220 1.10     

IC694MDL310 120VAC 0.5A 12 Pt Output (all outputs 
on) 

-- -- 210 1.05 -- -- -- -- 

IC694MDL330 120/240VAC 0.5A 16 Pt Output (all 
outputs on)   

-- -- 160 0.80 -- -- -- -- 

IC694MDL340 120VAC 0.5A 16 Pt Output (all outputs 
on) 

-- -- 315 1.575 -- -- -- -- 

IC694MDL350 124/240 VAC Isolated 16 Point Output 
(all outputs on) 

  315 1.575     

IC694MDL390 124/240VAC Isolated 2A 5Pt Out. (all 
outputs on) 

-- -- 110 0.55 -- -- -- -- 

IC694MDL632 125VDC Pos/Neg Logic 8 Pt Input -- -- 40 0.20 -- -- -- -- 

IC694MDL634 24VDC Pos/Neg Logic 8 Pt Input -- -- 45 0.225 -- -- 62 1.488 

IC694MDL645 24VDC Pos/Neg Logic 16 Pt Input -- -- 80 0.40 -- -- 125 3.00 

IC694MDL646 24VDC Pos/Neg Logic FAST 16 Pt -- -- 80 0.40 -- -- 125 3.00 

IC694MDL654 5/12VDC (TTL) Pos/Neg 32 Pts 
195 = (29mA + 0.5mA/point ON + 4.7mA/LED 
ON)  
440mA (maximum) from +5V bus on 
backplane (if module isolated +5V supply used 
to power inputs and all 32 inputs ON) 

-- -- 195/4
40 

0.975 
/ 2.20 

-- -- -- -- 

IC694MDL655 24VDC Pos/Neg 32 Pt Input 
(29mA +0.5mA/point ON +4.7mA/LED 
ON) 

-- -- 195 0.975 -- -- 224 
(typ) 

5.376 

IC694MDL660 24VDC Input 32 Pts Pos/Neg -- -- 300 1.50 -- -- -- -- 
IC694MDL732 12/24VDC Pos Logic 0.5A 8 Pt Out -- -- 50 0.25 -- -- -- -- 
IC694MDL734 125VDC Pos/Neg Logic 6 Pt Out. (all 

outputs on) 
-- -- 90 0.45 -- -- -- -- 

IC694MDL740 12/24 VDC Pos Logic 0.5A 16 Pt Out (all 
outputs on) 

-- -- 110 0.55 -- -- -- -- 

IC694MDL741 12/24VDC Neg Logic  0.5A 16 Pt Out.(all 
outputs on) 

-- -- 110 0.55 -- -- -- -- 

IC694MDL742 12/24VDC Pos Logic ESCP 1A 16 Pt 
Out.(all outputs on) 

-- -- 130 0.65 -- -- -- -- 

IC694MDL752 5/24VDC (TTL) Neg Logic 0.5A 32 Pt 
Output 
(13mA + 3 mA/point ON + 4.7 mA/LED) 

-- -- 260 1.30 -- -- -- -- 

IC694MDL753 12/24VDC Pos Logic 0.5A 32 Pt Output 
(13mA + 3mA/point ON + 4.7mA/LED) 

-- -- 260 1.3 -- -- -- -- 

IC694MDL754 24VDC High-density Output 32 Pt -- -- 300 1.50 -- -- -- -- 
IC694MDL930 Relay NO 4A Isolated 8 Pt Output (all 

outputs on) 
-- -- 6 0.03 70 1.68 -- -- 

IC694MDL931 Relay NC and Form C 8 A Isolated 8 Pt 
Output (all outputs on) 

-- -- 6 0.03 110 2.64 -- -- 

IC694MDL940 Relay NO 2A 16 Pt Output (all outputs 
on) 

-- -- 7 0.035 135 3.24 -- -- 
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Power Supply Loading Example 
To determine the total load placed on a Power Supply, add the current requirements of each 
module and the backplane.  

For example: 

Catalog 
Number 

Module +3.3 VDC +5.1 VDC +24 
VDC 

Relay 

+24 VDC 
Isolated* 

IC695CPU310 300MHz CPU 10 Meg memory 1250 1000 -- -- 
IC695CHS012 Universal Backplane, 12-Slot  600 240 - - 
IC695ETM001 Ethernet Module 840 614 -- -- 
IC695LRE001 Expansion Module -- 132 - - 
IC694ALG220 Analog Input, Voltage, 4 Ch.  27 - 98* 
IC694ALG390 Analog Output 2 Ch Voltage  32 - 120* 
IC694ALG442 Analog Current/Voltage 4 Ch In / 2 Ch Out -- 95   
IC694APU300 High-Speed Counter - 250 - - 
IC694MDL340 120VAC 0.5A 16 Pt Output - 315 - - 
IC694MDL230 120VAC Isolated, 8 Pt Input -- 60   
IC694MDL240 120VAC 16 Pt Input -- 90   
IC694MDL930 Relay NO 4A Isolated 8 Pt Output (all 

outputs on) 
-- 6 70  

IC694MDL931 Relay NC and Form C 8 A Isolated 8 Pt 
Output (all outputs on) 

-- 6 110  

 Total Amps 2.690 2.867 0.180  
 Converted to Watts (x3.3V)   (x5.1V) (x24V)  
 Power Consumption from Power Supply =8.877W =14.622W =4.32W  

Total Power Consumption from Power Supply 8.877 + 14.622 + 4.32 = 27.817 

At ambient temperatures up to 32°C, Power Supply IC695PSA040 provides the following power 
outputs: 

 40 Watts maximum total 

 5.1VCD = 30 Watts maximum 

 3.3VDC = 30 Watts maximum 
In this example, all of the module power requirements are met by Power Supply PSA040. 
Because the Universal Backplane and IC695 power supply do not provide +24 VDC Isolated 
power, an external +24 VDC supply will be required for analog modules ALG220, ALG221 and 
ALG222.   
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Load Sharing / Redundancy 
To meet the power needs of the application, as many as four Multipurpose Power Supplies can 
be installed in a Universal Backplane. These Power Supplies can be combined to provide: 

 Load Sharing 
 Power Supply Module Redundancy 
 Power Source Redundancy 

No other types of RX3i power supply can be included in these applications. 

Load Sharing 
Multi-Purpose Power Supplies can be combined into load sharing applications, The following 
rules must be observed: 

If multiple power supplies are required to meet the system load requirements, Multipurpose 
Power Supplies must be wired to the same power source in such a way that they all can be 
powered up or powered down simultaneously. The On/Off front panel switch on each of the 
power supplies must be left in the On position. 

Caution 

In a load-sharing application, it is important to ensure that the load-sharing 
power supply modules’ On/Off switches cannot be inadvertently used. The 
minimum number of power supplies needed to meet the system power 
requirements MUST have their switches always kept in the On position. Also, the 
load-sharing power supplies must be connected to the system power source 
through the same external switch. The system must be powered up and powered 
down only from the external switch. If individual power supplies are powered up 
or powered down using their On/Off switches or separate external switches, 
resulting in insufficient power capacity, equipment damage may result. It may be 
necessary to re-load the PLC operating system to resume operation. 

 Connections for Load Sharing 
In load-sharing installations, additional Multipurpose Power Supplies above the minimum 
required for the system load may be wired to the same power source, or a different source. 

Multi-
purpose 
Power 
Supply

 
 

Multi-
purpose 
Power 
Supply

 
 

Multi-
purpose 
Power 
Supply

 
 

Multi-
purpose 
Power 
Supply

 
 

Power 
Source 

 
A 

Power 
Source  

 
B 

External 
Switching 

Device 

Extra Power Supply 
Optionally Connected to 

Different Source 

Example: Power Supplies Needed 
to Meet Load Requreements 
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Connections for Power Supply Module Redundancy 
Power Supply module redundancy can be provided by using one additional Multipurpose Power 
Supply above the minimum required for the system power load. In this type of installation, all 
Multipurpose Power Supplies contribute a share of the backplane power and run at a 
correspondingly reduced load. This results in longer life for the individual power supplies. In 
addition, should one power supply module fail, system operation is not interrupted. The front 
panel switch can be used to remove a redundant unit. Note that this type of system does not 
provide protection against loss of the input power source. If more than one power supply is 
switched off, the remaining power supplies may become overloaded and shut down.  An 
External switching device must be used to remove power from more than one power supply at a 
time in the Power Supply Redundancy mode.  

Multi-
purpose 
Power 
Supply

 
 

Multi-
purpose 
Power 
Supply

 
 

Multi-
purpose 
Power 
Supply

 
 

Multi-
purpose 
Power 
Supply

 
 

Power 
Source  

 
A 

This Extra Power Supply 
Provides Power Supply 

Module Redundancy 

Example: Three Power Supplies 
Needed to Meet Load Requirements

Optional 
Power 
Source  

B 

 
Power Source Redundancy 
If the overall power needs of the system can be met using either one or two Multipurpose Power 
Supplies, then power source redundancy can be provided. This requires using twice the 
minimum number of Multipurpose Power Supplies required to meet the system load 
requirements. In this type of system, half of the Multipurpose Power Supplies must be 
connected to one power source and the other half must be connected to a separate source. 
This arrangement provides all the advantage of a Basic Redundancy system, as described 
above, plus power source redundancy. The front panel switch may be used to remove an 
individual power supply as long as the minimum number of units remain powered up. 

Multi-
purpose 
Power 
Supply 

 

Multi-
purpose 
Power 
Supply

 
 

Multi-
purpose 
Power 
Supply

 
 

Multi-
purpose 
Power 
Supply

 

Power 
Source  

 
A 

Power 
Source  

 
B 

External 
Switching 

Device 

Two Extra Load-Sharing Power Supplies 
Provide Power Source Redundancy 

Example: Two Load-Sharing Power Supplies 
Needed to Meet Load Requreements 

External 
Switching 

Device 
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AC Power Supply Connections for Floating Neutral (IT) Systems 
If an AC input power supply is installed in a system where the Neutral line is not referenced to 
Protective Earth Ground, special installation instructions must be followed to prevent damage to 
the power supply. 

A Floating Neutral System is a system of power distribution wiring 
where Neutral and Protective Earth Ground are not tied together by 
negligible impedance.  In Europe this is referred to as an IT system 
(see IEC950).  In a Floating Neutral System, voltages measured from 
input terminals to protective earth ground may exceed the 264 Volts 
AC maximum input voltage power supply specification. 

 L1

N

PE

Non-Floating Neutral System 
Systems where one leg of the power distribution wiring is tied to Protective Earth or a tap 
between two legs of the power distribution wiring is tied to Protective Earth are not Floating 
Neutral Systems. Non-floating neutral systems do not require special installation procedures. 

L1

N

PE

L

N/PE

L1

PE

L2

 

Instructions for Floating Neutral Systems 
1. The input power terminals should be wired according to the instructions in this chapter. 

2. For IC695 Power Supplies, no jumper may be installed between terminal 5 or 6 and terminal 
7. For IC694 or IC693 Power Supplies. no jumper may be installed jumper between 
terminals 3 and 4 of the Power Supply module.   

3. Voltage surge protection devices such as MOVs must be installed: 

 From L1 to earth ground 

 From L2 (Neutral) to earth ground 

The voltage surge devices must be rated such that the system is protected from power line 
transients that exceed Line voltage + 100V +(N-PE)MAX.  The expression N-PE refers to the 
voltage potential between neutral and Protective Earth (PE) ground. 

For example, in a 240 Volt AC system with neutral floating 50V above earth ground, the 
transient protection should be rated at: 240V + 100V + 50V = 390V 
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Power Supply, 120/240 VAC or 125 VDC, 40 Watt: IC695PSA040 
Power Supply IC695PSA040 is a 40-Watt supply 
that operates from an input voltage source in the 
range of 85 to 264 VAC or 100 VDC to 300 VDC. 

This power supply provides three outputs: 

 +5.1 VDC output, 

 +24 VDC relay output that can be used to 
power circuits on Output Relay modules. 

 +3.3 VDC. This output is used internally by 
RX3i modules with IC695 catalog numbers. 

Caution 

Only one IC695PSA040 can be used in a 
PACSystems RX3i (IC695 catalog number) 
Universal Backplane. This Power Supply cannot be 
used with other RX3i power supplies in redundant 
or increased capacity modes. Power Supply 
version IC695PSA040C and before may cause 
equipment damage if inadvertently installed in the 
same backplane as another RX3i power supply. 

If the number of modules required exceeds the 
capacity of the Power Supply, the additional 
modules must be installed in Expansion or Remote 
backplanes. 

The Power Supply indicates when an internal fault 
occurs so the CPU can detect loss of power or log 
the appropriate fault code. 

  

 

POWER 
P/S FAULT 
OVERTEMP 

OVERLOAD 

Power Supply 
40W AC 

PACSystems™ 
RX3i 
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LEDs 
Four LEDs on the Power Supply indicate: 

 Power (Green/Amber). When this LED is 
green, it indicates power is being supplied 
to the backplane. When this LED is amber, 
power is applied to the Power Supply but 
the Power Supply switch is off. 

 P/S Fault (Red). When this LED is lit, it 
indicates the Power Supply has failed and 
is no longer supplying sufficient voltage to 
the backplane. 

 Over Temperature (Amber). When this LED 
is lit, it indicates the Power Supply is near 
or exceeding its maximum operating 
temperature. 

 Overload (Amber). When this LED is lit, it 
indicates the Power Supply is near or 
exceeding its maximum output capability on 
at least one of its outputs. 

The CPU Fault Table shows a fault if any 
Overtemperature, Overload, or P/S Fault 
occurs. 

On/Off Switch 
The ON/OFF switch is located behind the door 
on the front of the module. The switch controls 
the operation of the outputs of the supply. It 
does NOT interrupt line power. Projecting tabs 
next to the switch help prevent accidentally 
turning it on or off. 

Wiring Terminals 
Terminals for power, ground, and MOV 
disconnect accept individual 14 to 22 AWG 
wires.  

 

PO W ER 

P/S F AUL T  
OV E RT E MP 
OV E RL O AD PSA040 

INPUT 
120/240 VAC 125 VDC 

50/60 HZ 70 W 
WIRE AWG# 14-22 
TORQUE 4.4 in-lb 

(0.5 N-m) 
75 DEG. C COPPER 

CONDUCTORS  ONLY 

WARNING:
EXPLOSION HAZARD – 
WHEN IN HAZARDOUS 
LOCATIONS, TURN OFF 
POWER BEFORE 
REPLACING OR WIRING 
MODULES. 

ON 

OFF 

+ L1

+ L1

- N/
L2

- N/
L2
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Specifications: IC695PSA040 
Nominal Rated Voltage 
Input Voltage Range   
 AC 
 DC 

120/240 VAC or 125 VDC 
 
85 to 264 VAC 
100 to 300 VDC 

Input Power  
(Maximum with Full Load) 

 
70 Watts  maximum 

Inrush Current 4 Amps, 250 milliseconds maximum * 
Output Power 40 Watts maximum total 

5.1 VDC = 30 Watts maximum 
3.3 VDC = 30 Watts maximum 
The maximum total output power available depends on 
the ambient temperature, as shown. 

Output Voltage 24 VDC: 19.2 VDC to 28.8 VDC 
5.1 VDC: 5.0 VDC to 5.2 VDC (5.1 VDC nominal) 
3.3 VDC: 3.1 VDC to 3.5 VDC (3.3 VDC nominal) 

Output Current 24 VDC: 0 to 1.6 Amps 
5.1 VDC: 0 to 6 Amps 
3.3 VDC: 0 to 9 Amps 

Isolation (input to 
backplane): 

250 VAC continuous; 1500 VAC for 1 minute 

Ripple (all outputs) 150 mV 
Noise (all outputs) 150 mV 
Ride-through time  20 ms. This is the length of time the Power Supply 

maintains valid outputs if the power source is 
interrupted 

Wiring Terminals Each terminal accepts one 14 AWG to 22 AWG wire.  
Current per Terminal 6 Amps 
Number of Daisy-Chained 
PSA040 Supplies 

Up to 4 
 

* The Inrush Current specification is given as a guide for sizing the external power 
source for the IC695PSA040.  Peak inrush current may be higher for shorter durations. 

Warning 

The power supply’s door must be closed.  During normal operation with an AC 
power source either 120 VAC or 240 VAC is present on the AC Power Supply.  The 
door protects against accidental shock hazard that could cause severe or fatal injury 
to personnel. 
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Thermal Deratings 
The maximum output power for Power Supply PSA040 depends on the ambient temperature, as 
shown below. Full output power is available up to at least 32°C (89.6°F). 
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Overcurrent Protection  
The 5.1 VDC output is electronically limited to 7 Amps. The 3.3 VDC output is limited to 10 
Amps. If an overload (including short circuits) occurs, it is sensed internally and the Power 
Supply shuts down. The Power Supply continually tries to restart until the overload condition is 
removed.  An internal, non-repairable, fuse in the input line is provided as a backup.  The Power 
Supply usually shuts down before the fuse blows.  The fuse also protects against internal supply 
faults The CPU Fault Table shows a fault if any Overtemperature, Overload, or P/S Fault 
occurs. There is no additional indication if the Power Supply fuse blows 

Field Wiring: IC695PSA040 

Power Source and Ground Connections 
The wires from the power source and ground 
connect to the terminals on the Power Supply as 
shown at right. Each terminal accepts one AWG 
14 to AWG 22 wire. 

Warning 

If the same external AC power source is used to 
provide power to two or more RX3i power supplies in 
the system, connection polarity must be identical at 

each power supply.  A resulting difference in potential 
can injure personnel or cause damage to equipment.  

Also, each backplane must be connected to a 
common system ground. 

 

Keep as short as 
possible. Connect 
directly to 
mounting panel. 

+ L1

+ L1

- N/
L2

- N/
L2

 

 

 

To additional 
units 

To additional 
units 

 

Input Overvoltage Protection  
The bottom terminal is normally connected to 
frame ground with a user-installed jumper as 
shown lower right.  If overvoltage protection is 
not required or is supplied upstream, no jumper 
is needed. 

To Hi-pot test this supply, overvoltage protection 
must be disabled during the test by removing the 
jumper.   Re-enable overvoltage protection after 
testing by reinstalling the jumper. 

 

+ / L1

- / N / L2

Jumper strap 
connects 

overvoltage 
protection 
devices to 

frame ground

Frame 
Ground

Screw 
Terminals 

 

In systems with a floating neutral input (the neutral line is not referenced to Protective Earth 
Ground), this jumper must NOT be installed. In addition, in a floating neutral system, voltage 
surge protection devices such as MOVs must be installed from L1 to earth ground, and from L2 
(Neutral) to earth ground.  
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Multi-Purpose Power Supply, 120/240 VAC or 125 VDC, 40 Watt: 
IC695PSA140 
Power Supply IC695PSA140 is a multi-purpose 40-
Watt supply that operates from an input voltage 
source in the range of 85 to 264 VAC or 100 VDC to 
300 VDC.  

This power supply provides three outputs: 

 +5.1 VDC output, 

 +24 VDC relay output that can be used to power 
circuits on Output Relay modules. 

 +3.3 VDC. This output is used internally by RX3i 
modules with IC695 catalog numbers. 

This Power Supply is suitable for use in load-sharing 
and redundancy applications. Up to 4 Multi-purpose 
power supplies (PSA140 and/or PSD140) can be 
used in a PACSystems RX3i (IC695 catalog number) 
Universal Backplane. Use these Power Supplies if the 
number of modules required exceeds the capacity of 
one Power Supply. This Power Supply occupies two 
backplane slots.   

The Power Supply indicates when an internal fault 
occurs so the CPU can detect loss of power or log the 
appropriate fault code. 

Caution 

This Power Supply cannot be used with RX3i 
IC695PSD040 or IC695PSA040 Power Supplies in 
redundant or increased capacity modes. Damage 
to equipment may result.  

 

POWER 
P/S FAULT 
OVERTEMP 

OVERLOAD 

Power Supply 
40W AC 

PACSystems™ 
RX3i 
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LEDs 
Four LEDs on the Power Supply indicate: 

 Power (Green/Amber). When this LED is 
green, it indicates power is being supplied 
to the backplane. When this LED is amber, 
power is applied to the Power Supply but 
the Power Supply switch is off. 

 P/S Fault (Red). When this LED is lit, it 
indicates the Power Supply has failed and 
is no longer supplying sufficient voltage to 
the backplane. 

 Over Temperature (Amber). When this LED 
is lit, it indicates the Power Supply is near 
or exceeding its maximum operating 
temperature. 

 Overload (Amber). When this LED is lit, it 
indicates the Power Supply is near or 
exceeding its maximum output capability on 
at least one of its outputs. 

The CPU Fault Table shows a fault if any 
Overtemperature, Overload, or P/S Fault 
occurs. 

On/Off Switch 
The ON/OFF switch is located behind the door 
on the front of the module. The switch controls 
the operation of the outputs of the supply. It 
does NOT interrupt line power. Projecting tabs 
next to the switch help prevent accidentally 
turning it on or off. 

Wiring Terminals 
Terminals for power, ground, and MOV 
disconnect accept individual 14 to 22 AWG 
wires.  

 

PO W ER 

P/S F AUL T  
OV E RT E MP 
OV E RL O AD PSA040 

INPUT 
120/240 VAC 125 VDC 

50/60 HZ 70 W 
WIRE AWG# 14-22 
TORQUE 4.4 in-lb 

(0.5 N-m) 
75 DEG. C COPPER 

CONDUCTORS  ONLY 

WARNING:
EXPLOSION HAZARD – 
WHEN IN HAZARDOUS 
LOCATIONS, TURN OFF 
POWER BEFORE 
REPLACING OR WIRING 
MODULES. 

ON 

OFF 

+ L1

+ L1

- N/
L2

- N/
L2
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Specifications: IC695PSA140 
Nominal Rated Voltage 
Input Voltage Range   
 AC 
 DC 

120/240 VAC or 125 VDC 
 
85 to 264 VAC 
100 to 300 VDC 

Input Power  
(Maximum with Full Load) 

 
70 Watts  maximum 

Inrush Current 4 Amps, 250 milliseconds maximum * 
Output Power 40 Watts maximum total 

5.1 VDC = 30 Watts maximum 
3.3 VDC = 30 Watts maximum 
The maximum total output power available depends on 
the ambient temperature, as shown. 

Output Voltage 24 VDC: 19.2 VDC to 28.8 VDC 
5.1 VDC: 5.0 VDC to 5.2 VDC (5.1 VDC nominal) 
3.3 VDC: 3.1 VDC to 3.5 VDC (3.3 VDC nominal) 

Output Current 24 VDC: 0 to 1.6 Amps 
5.1 VDC: 0 to 6 Amps 
3.3 VDC: 0 to 9 Amps 

Isolation (input to 
backplane): 

250 VAC continuous; 1500 VAC for 1 minute 

Ripple (all outputs) 150 mV 
Noise (all outputs) 150 mV 
Ride-through time  20 ms. This is the length of time the Power Supply 

maintains valid outputs if the power source is 
interrupted 

Wiring Terminals Each terminal accepts one 14 AWG to 22 AWG wire.  
Current per Terminal 6 Amps 
Number of Daisy-Chained 
PSA140 Supplies 

Up to 4 
 

Number of PSA140 Power 
Supplies in Universal 
Backplane 

Up to 4 

* The Inrush Current specification is given as a guide for sizing the external power 
source for the IC695PSA140.  Peak inrush current may be higher for shorter durations. 

Warning 

The power supply’s door must be closed.  During normal operation with an AC 
power source either 120 VAC or 240 VAC is present on the AC Power Supply.  The 
door protects against accidental shock hazard that could cause severe or fatal injury 
to personnel. 
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Thermal Deratings: PSA140 
The maximum output power for Power Supply PSA140 depends on the ambient temperature, as 
shown below.  
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Overcurrent Protection  
The 5.1 VDC output is electronically limited to 7 Amps. The 3.3 VDC output is limited to 10 
Amps. If an overload (including short circuits) occurs, it is sensed internally and the Power 
Supply shuts down. Because it is designed for redundancy applications, this Power Supply 
latches “OFF” in fault conditions and will not automatically try to restart until the overload 
condition is removed. Input power must be cycled to clear a latched fault. However, if the Power 
Supply is used in a non-redundant application where automatic restarting is required, a jumper 
plug can be installed.  

An internal fusable linke in the input line is provided as a backup.  The Power Supply usually 
shuts down before the fusable linke blows.  The fusable linke also protects against internal 
supply faults. The CPU Fault Table shows a fault if any Overtemperature, Overload, or P/S 
Fault occurs. There is no additional indication if the Power Supply fusable linke blows. 

 

Location for optional 
jumper plug 

 

 

In a non-redundancy application, where automatic restarting is 
may be appropriate, a shunt can be installed on back of the 
module as shown at left. The shunt must have 0.100 inch 
spacing on center and accommodate 0.25 inch pins. Example 
parts are Radio Shack DIP Programming Shunt #276-1512 and 
DIGI-Key #59000-ND. The module must be removed from the 
backplane to install the shunt.  

Field Wiring: IC695PSA140 

Power Source and Ground Connections 
The wires from the power source and ground 
connect to the terminals on the Power Supply as 
shown at right. Each terminal accepts one AWG 
14 to AWG 22 wire. 

Warning 

If the same external AC power source is used to 
provide power to two or more RX3i power supplies in 
the system, connection polarity must be identical at 

each power supply.  A resulting difference in potential 
can injure personnel or cause damage to equipment.  

Also, each backplane must be connected to a 
common system ground. 

 

Keep as short as 
possible. Connect 
directly to 
mounting panel. 

+ L1

+ L1

- N/
L2

- N/
L2

 

 

 

To additional 
units 

To additional 
units 
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Input Overvoltage Protection  
The bottom terminal is normally connected to 
frame ground with a user-installed jumper as 
shown lower right.  If overvoltage protection is 
not required or is supplied upstream, no jumper 
is needed. 

To Hi-pot test this supply, overvoltage protection 
must be disabled during the test by removing the 
jumper.   Re-enable overvoltage protection after 
testing by reinstalling the jumper. 

 

+ / L1

- / N / L2

Jumper strap 
connects 

overvoltage 
protection 
devices to 

frame ground

Frame 
Ground

Screw 
Terminals 

 

In systems with a floating neutral input (the neutral line is not referenced to Protective Earth 
Ground), this jumper must NOT be installed. In addition, in a floating neutral system, voltage 
surge protection devices such as MOVs must be installed from L1 to earth ground, and from L2 
(Neutral) to earth ground.  
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Power Supply, 24 VDC, 40 Watt: IC695PSD040 
Power Supply IC695PSD040 is a 40-Watt supply that 
operates from an input voltage source in the range of 18 VDC 
to 30 VDC. 

 +5.1 VDC output 

 +24 VDC relay output that can be used to power circuits 
on Output Relay modules 

 +3.3 VDC. This output is used internally by RX3i modules 
with IC695 catalog numbers 

Caution 

Only one IC695PSD040 can be installed in a PACSystems 
RX3i (IC695 catalog number) Universal Backplane. This 
Power supply cannot be used with other RX3i power supplies 
in redundant or increased capacity modes. Power Supply 
version IC695PSD040C or before may cause equipment 
damage if inadvertently installed in the same backplane as 
another RX3i power supply. 

It occupies one slot. If the number of modules required 
exceeds the capacity of the Power Supply, the additional 
modules must be installed in Expansion or Remote 
backplanes. 

The Power Supply indicates when an internal fault occurs so 
the CPU can detect loss of power or log the appropriate fault 
code. 

 

 

POWER 
P/S FAULT 
OVERTEMP 

OVERLOAD 

Power Supply 
40W DC 

PACSystems™ 
RX3i 
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LEDs 
Four LEDs on the Power Supply indicate: 

 Power (Green/Amber). When this LED is green, it 
indicates power is being supplied to the backplane. 
When this LED is amber, power is applied to the 
Power Supply but the Power Supply switch is off. 

 P/S Fault (Red). When this LED is lit, it indicates 
the Power Supply has failed and is no longer 
supplying sufficient voltage to the backplane. 

 Over Temperature (Amber). When this LED is lit, it 
indicates the Power Supply is near or exceeding its 
maximum operating temperature. 

 Overload (Amber). When this LED is lit, it indicates 
the Power Supply is near or exceeding its 
maximum output capability on at least one of its 
outputs. 

If the red P/S FAULT LED is lit, the Power Supply has 
failed and is no longer supplying sufficient voltage to 
the backplane .  

The amber OVERTEMP and OVERLOAD LEDs light 
to warn of high temperature or high load conditions. 

The CPU Fault Table shows a fault if any 
Overtemperature, Overload, or P/S Fault occurs.  

On/Off Switch 
The ON/OFF switch is located behind the door on the 
front of the module. The switch controls the operation 
of the outputs of the supply. It does NOT interrupt line 
power. A projecting tab next to the switch helps 
prevent accidentally turning it on or off. 

Wiring Terminals 
Terminals for +24V and –24V power, ground, and 
MOV disconnect accept individual 14 to 22AWG wires. 

 

POWER 
P/S FAULT 
OVERTEMP 

OVERLOAD 

INPUT 
24 VDC 

90 W 
WIRE AWG# 14-22 
TORQUE 4.4 in-lb 

(0.5 N-m) 
75 DEG. C COPPER 

CONDUCTORS  ONLY 

ON 

OFF 

+ 

+ 

- 

- 
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Specifications: IC695PSD040 
Nominal Rated Voltage 
Input Voltage Range   
     Start 
     Run 

24 VDC 
 
18 to 30 VDC 
12 to 30 VDC 

Input Power  60 Watts maximum at full load 
Inrush Current 4 Amps, 100 milliseconds maximum * 
Output Power 40 Watts maximum total of both outputs.  

5.1 VDC = 30 Watts maximum 
3.3 VDC = 30 Watts maximum 
Maximum output power depends on ambient 
temperature, as shown. 

Output Voltage 5.1 VDC: 5.0 VDC to 5.2 VDC (5.1 VDC nominal) 
3.3 VDC: 3.1 VDC to 3.5 VDC (3.3 VDC nominal) 

Output Current 5.1 VDC: 0 to 6 Amps 
3.3 VDC: 0 to 9 Amps   

Isolation NONE 
Ripple (all outputs) 50 mV 
Noise (all outputs) 50 mV 
Ride-through time 10 ms This is the length of time the Power Supply 

maintains valid outputs if the power source is 
interrupted. If this Power Supply is used with IC694 
and IC693 modules that have relay outputs, note that 
dropouts longer than 10ms will cause dropouts on the 
modules. 

Wiring Terminals Each terminal accepts one 14 AWG to 18 AWG wire. 
     Terminal Current 6 Amps 
Number of Daisy-Chained 
PSD040 Supplies 

Up to 2 
 

* The Inrush Current specification is given as a guide for sizing the external power source for 
the IC695PSD040.  Peak inrush current may be higher for shorter durations. 
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Thermal Deratings: PSD040 
The maximum output power for Power Supply PSD040 depends on the ambient temperature, 
as shown below. Full output power is available up to at least 40°C (89.6°F). 
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3.3V Fully Loaded
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Overcurrent Protection  
The 5.1 VDC output is electronically limited to 7 Amps. The 3.3 VDC output is limited to 10 
Amps. If an overload (including short circuits) occurs, it is sensed internally and the Power 
Supply shuts down. The Power Supply continually tries to restart until the overload condition is 
removed.  An internal fuse in the input line is provided as a backup.  The Power Supply usually 
shuts down before the fuse blows.  The fuse also protects against internal supply faults. The 
CPU Fault Table shows a fault if any Overtemperature, Overload, or P/S Fault occurs. There is 
no additional indication if the Power Supply fuse blows. 

Field Wiring: IC695PSD040 

Power Source and Ground Connections 
The wires from the power source and ground 
connect to the terminals on the Power Supply as 
shown at right. Each terminal accepts one AWG 
14 to AWG 22 wire. 

Warning 

If the same external DC power source is used to 
provide power to two or more power supplies in 
the system, connection polarity must be identical 

at each RX3i power supply.  A resulting difference 
in potential can injure personnel or cause damage 

to equipment.  Also, each backplane must be 
connected to a common system ground. 

 

Keep as short as 
possible. Connect 
directly to 
mounting panel. 

+ L1

+ L1

- N/
L2

- N/
L2

 

 

 

To additional 
units 

To additional 
units 

 

Input Overvoltage Protection 
The bottom terminal is normally connected to 
frame ground with a user-installed jumper as 
shown at lower right.  If overvoltage protection is 
not required or is supplied upstream, no jumper is 
required. 

To Hi-pot test this supply, overvoltage protection 
must be disabled during the test by removing the 
jumper.   Re-enable overvoltage protection after 
testing by reinstalling the jumper. 

Warning 

This power supply is not isolated and is therefore 
not compatible with floating or positive grounded 
systems. 

 

+ / L1

- / N / L2

Jumper strap 
connects 

overvoltage 
protection 
devices to 

frame ground

Frame 
Ground

Screw 
Terminals 
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Multi-Purpose Power Supply, 24 VDC, 40 Watt: IC695PSD140 
Power Supply IC695PSD140 is a multi-purpose 40-Watt supply that 
operates from an input voltage source in the range of 18 VDC to 30 
VDC. 

This power supply provides three outputs: 

 +5.1 VDC output 

 +24 VDC relay output that can be used to power circuits on Output 
Relay modules 

 +3.3 VDC. This output is used internally by RX3i modules with 
IC695 catalog numbers 

Multipurpose Power Supply IC695PSD140 is suitable for use in load-
sharing and redundancy application. It must be installed in a 
PACSystems RX3i (IC695 catalog number) Universal Backplane. It 
can be used as the only power supply in the backplane, or combined 
with up to three additional Multipurpose Power Supplies. 

Caution 

This Power Supply cannot be used with RX3i IC695PSD040 or 
IC695PSA040 Power Supplies in redundant or increased capacity 
modes. Damage to equipment may result. 

The Power Supply indicates when an internal fault occurs so the CPU 
can detect loss of power or log the appropriate fault code. 

 

 

POWER 
P/S FAULT 
OVERTEMP 

OVERLOAD 

Power Supply 
40W DC 

PACSystems™ 
RX3i 
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LEDs 
Four LEDs on the Power Supply indicate: 

 Power (Green/Amber). When this LED is green, it 
indicates power is being supplied to the backplane. 
When this LED is amber, power is applied to the 
Power Supply but the Power Supply switch is off. 

 P/S Fault (Red). When this LED is lit, it indicates 
the Power Supply has failed and is no longer 
supplying sufficient voltage to the backplane. 

 Over Temperature (Amber). When this LED is lit, it 
indicates the Power Supply is near or exceeding its 
maximum operating temperature. 

 Overload (Amber). When this LED is lit, it indicates 
the Power Supply is near or exceeding its 
maximum output capability on at least one of its 
outputs. 

If the red P/S FAULT LED is lit, the Power Supply has 
failed and is no longer supplying sufficient voltage to 
the backplane .  

The amber OVERTEMP and OVERLOAD LEDs light 
to warn of high temperature or high load conditions. 

The CPU Fault Table shows a fault if any 
Overtemperature, Overload, or P/S Fault occurs.  

Wiring Terminals 
Terminals for +24V and –24V power, ground, and 
MOV disconnect accept individual 14 to 22 AWG 
wires. 

 

POWER 
P/S FAULT 
OVERTEMP 
OVERLOAD 

INPUT 
24 VDC 

40 W 
WIRE AWG# 14-22 
TORQUE 4.4 in-lb 

(0.5 N-m) 
75 DEG. C COPPER 

CONDUCTORS  ONLY 

ON 

OFF 

+ 

+ 

- 

- 

 

 

 

 
  

On/Off Switch 
The ON/OFF switch is located behind 
the door on the front of the module. 
The switch controls the operation of 
the outputs of the supply. It does NOT 
interrupt line power. A projecting tab 
next to the switch helps prevent 
accidentally turning it on or off. 
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Specifications: IC695PSD140 
Nominal Rated Voltage 
Input Voltage Range   
      

24 VDC 
 
18 to 30 VDC 
 

Input Power  60 Watts maximum at full load 
Inrush Current 4 Amps, 100 milliseconds maximum * 
Output Power 40 Watts maximum total of both outputs.  

5.1 VDC = 30 Watts maximum 
3.3 VDC = 30 Watts maximum 
Maximum output power depends on ambient 
temperature, as shown. 

Output Voltage 5.1 VDC: 5.0 VDC to 5.2 VDC (5.1 VDC nominal) 
3.3 VDC: 3.1 VDC to 3.5 VDC (3.3 VDC nominal) 

Output Current 5.1 VDC: 0 to 6 Amps 
3.3 VDC: 0 to 9 Amps   

Isolation NONE 
Ripple (all outputs) 50 mV 
Noise (all outputs) 50 mV 
Ride-through time 10 ms This is the length of time the Power Supply 

maintains valid outputs if the power source is 
interrupted. If this Power Supply is used with IC694 
and IC693 modules that have relay outputs, special 
precautions should be taken because dropouts in the 
source voltage will be seen by the module and may 
cause relay dropouts. 

Wiring Terminals Each terminal accepts one 14 AWG to 24 AWG wire. 
     Terminal Current 6 Amps 
Number of Daisy-Chained 
PSD140 Supplies 

Up to 4 
 

Number of PSD140 Supplies 
in Universal Backplane 

Up to 4 

* The Inrush Current specification is given as a guide for sizing the external power source for 
the IC695PSD140.  Peak inrush current may be higher for shorter durations. 
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Thermal Deratings: PSD140 
The maximum output power for Power Supply PSD140 depends on the ambient temperature, 
as shown below. Full output power is available up to at least 40°C (89.6°F). 
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Overcurrent Protection  
The 5.1 VDC output is electronically limited to 7 Amps. The 3.3 VDC output is limited to 10 
Amps. If an overload (including short circuits) occurs, it is sensed internally and the Power 
Supply shuts down. Because it is designed for redundancy applications, this Power Supply 
latches “OFF” in fault conditions and will not automatically try to restart. Input power must be 
cycled to clear a latched fault.  

An internal fusable link in the input line is provided as a backup.  The Power Supply usually 
shuts down before the fusable link blows.  The fusable link also protects against internal supply 
faults. The CPU Fault Table shows a fault if any Overtemperature, Overload, or P/S Fault 
occurs. There is no additional indication if the Power Supply fusable link blows. 

In a non-redundancy application, where automatic restarting  
may be appropriate, a shunt can be installed on back of the 
module as shown at left. The shunt must have 0.100 inch 
spacing on center and accommodate 0.25 inch pins. Example 
parts are Radio Shack DIP Programming Shunt #276-1512 
and DIGI-Key #59000-ND. The module must be removed from 
the backplane to install the shunt. 

 

Location for 
optional 

jumper plug 
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Field Wiring: IC695PSD140 

Power Source and Ground Connections 
The wires from the power source and ground 
connect to the terminals on the Power Supply as 
shown at right. Each terminal accepts one AWG 
14 to AWG 24 wire. 

Warning 

If the same external DC power source is used to 
provide power to two or more power supplies in 
the system, connection polarity must be identical 

at each RX3i power supply.  A resulting difference 
in potential can injure personnel or cause damage 

to equipment.  Also, each backplane must be 
connected to a common system ground. 

 

Keep as short as 
possible. Connect 
directly to 
mounting panel. 

+ L1

+ L1

- N/
L2

- N/
L2

 

 

 

To additional 
units 

To additional 
units 

 

Input Overvoltage Protection 
The bottom terminal is normally connected to 
frame ground with a user-installed jumper as 
shown at lower right.  If overvoltage protection is 
not required or is supplied upstream, no jumper is 
required. 

To Hi-pot test this supply, overvoltage protection 
must be disabled during the test by removing the 
jumper.   Re-enable overvoltage protection after 
testing by reinstalling the jumper. 

Warning 

This power supply is not isolated and is therefore 
not compatible with floating or positive grounded 
systems. 

 

+ / L1

- / N / L2

Jumper strap 
connects 

overvoltage 
protection 
devices to 

frame ground

Frame 
Ground

Screw 
Terminals 
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Power Supply, 120/240 VAC or 125 VDC: IC694PWR321   

Power Supply IC694PWR321 is a 30-Watt supply that 
operates from an input voltage source in the range of 
85 VAC to 264 VAC or 100 VDC to 300 VDC.   
This power supply provides three outputs: 

 +5 VDC output 

 Relay +24 VDC output that can be used to power 
circuits on Output Relay modules 

 Isolated +24 VDC. This power is used internally by 
some modules. It can also be used to power field 
devices connected to 24 VDC Input modules 

Power Supply IC694PWR321 can be used in an 
Expansion backplane in an RX3i system. The battery 
backup and serial port functions are not available in 
Expansion Backplanes.   

LEDs  
The green PWR LED shows the operating state of the 
Power Supply.  PWR is ON when the Power Supply 
has a correct source of power and is operating 
properly. It is OFF when a Power Supply fault occurs 
or power is not applied. 

The green OK LED is steady ON if the PLC is 
operating properly. It is OFF if a problem is detected 
by the PLC. 

The green RUN LED is ON when the PLC is in Run 
mode. 

 

MODULES IN 
THIS 

BACKPLANE 
CANNOT BE 

HOT-SWAPPED 

IC694PWR321 
Standard  

Power Supply 

PWR 

OK 

RUN 

Serial Expansion 
 
 
 
PACSystems™ 
RX3i

+ 
     24 VDC 
     OUTPUT 
     0.8 A MAX. 
-- 

INPUT 
 

100 – 240 VAC 
50/60 HZ 100VA 

 
125VDC, 50 W TORQUE

12 IN-LB 
(1.3 Nm) 

USE COPPER 
CONDUCTORS 

RATED FOR 
75 DEG. C 

ONLY
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Specifications: IC694PWR321  
Nominal Rated Voltage 
Input Voltage Range   
 AC 
 DC 

120/240 VAC or 125 VDC 
 
85 VDC to 264 VAC 
100 VDC to 300 VDC 

Input Power  
(Maximum with Full Load) 

90 VA with VAC Input 
50 W  with VDC Input 

Inrush Current 4 Amperes peak, 250 milliseconds maximum 
Output Power 5 VDC and 24 VDC Relay:  15 Watts maximum 

24 VDC Relay:  15 Watts maximum 
24 VDC Isolated:  20 Watts maximum 
NOTE:  30 Watts maximum total (all three outputs) 

Output Voltage 5 VDC:  5.0 VDC to 5.2 VDC (5.1 VDC nominal) 
Relay 24 VDC:  24 VDC to 28 VDC  
Isolated 24 VDC:  21.5 VDC to 28 VDC 

Isolation (input to 
backplane): 

1500 VAC (for 1 minute) 

Protective Limits 
 Overvoltage: 
 Overcurrent: 

 
5 VDC output: 6.4 VDC to 7 VDC 
5 VDC output: 4 Amperes maximum 

Ride-through Time: 20 milliseconds minimum This is the length of time the 
Power Supply maintains valid outputs if the power 
source is interrupted. 

Fuse 2 Amps, GE Fanuc part number 44A724627-109 (2). 
See chapter 2 for more information. 

Overcurrent Protection  
The 5 VDC output is electronically limited to 3.5 Amps.  If an overload (including short circuits) 
occurs, it is sensed internally and the Power Supply shuts down.  The Power Supply continually 
tries to restart until the overload condition is removed.  An internal fuse in the input line is 
provided as a backup.  The Power Supply usually shuts down before the fuse blows.  The fuse 
also protects against internal supply faults. 

Warning 

The power supply’s door must be closed.  During normal operation with an AC 
power source either 120 VAC or 240 VAC is present on the AC Power Supply.  
The door protects against accidental shock hazard that could cause severe or fatal 
injury to personnel. 
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Field Wiring: IC694PWR321 

AC Power Source Connections 
The Hot, Neutral, and Ground wires from the 120 VAC power 
source or L1, L2, and Ground wires from the 240 VAC power 
source connect to the top three terminals on the Power Supply. 

DC Power Source Connections 
Connect the + and - wires from the 125 VDC power source to the 
top two terminals.  These connections are not polarity-sensitive on 
Power Supply PWR321. 

Warning 

If the same external DC power source is used to provide power to 
two or more power supplies in the system, connection polarity must 

be identical at each power supply.  A resulting difference in 
potential can injure personnel or cause damage to equipment.  Also, 

each backplane must be connected to a common system ground. 

 

Ground 

24VDC 
Output 
for I/O 

Modules 

+ / L1 

- / N / L2 

Factory-
installed 
Jumper 

 

The bottom two terminals of the power supply terminal strip provide output connections to the 
Isolated +24 VDC. This output can be used to provide power for external circuits (within power 
limitations of the supply).  

Caution 

If the Isolated 24 VDC supply is overloaded or shorted, the PLC will stop operation. 

Input Overvoltage Protection  
Terminal 4 is normally connected to frame ground 
(terminal 3) with a factory-installed jumper strap.  If 
overvoltage protection is not required or is supplied 
upstream, this feature can be disabled by removing 
the jumper. 

To Hi-pot test this supply, overvoltage protection must 
be disabled during the test by removing the terminal 
strip jumper.  Re-enable overvoltage protection after 
testing by reinstalling the strap. 

 

+ / L1 

- / N / L2 

Jumper strap 
connects 

overvoltage 
protection 
devices to 

frame ground

Frame 
Ground

Screw 
Terminals 

 

In systems with a floating neutral input (the neutral line is not referenced to Protective Earth 
Ground), this jumper must NOT be installed. In a floating neutral system, voltage surge 
protection devices such as MOVs must be installed from L1 to earth ground, and from L2 
(Neutral) to earth ground 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 551 of 3383



 
 

4-36           PACSystems™ RX3i  System Manual  –  October 2005                                                         GFK-2314C 

4    

Power Supply, 120/240 VAC or 125 VDC High Capacity: IC694PWR330 
High Capacity Power Supply IC694PWR330 is rated 
for 30 Watts.  It allows all 30 watts to be consumed 
from the +5 VDC output.  This Power Supply operates 
from an input voltage source in the range of 85 to 264 
VAC or 100 to 300 VDC.  

PWR330 Power supplies provide the following 
outputs: 

 +5 VDC output 

 Relay +24 VDC which provides power to circuits 
on Output Relay modules 

 Isolated +24 VDC, which is used internally by 
some modules, can also be used to provide 
external power for 24 VDC Input modules 

Power Supply IC694PWR330 must be installed in an 
Expansion backplane in an RX3i system. The battery 
backup and serial port functions are not available in 
Expansion Backplanes.   

LEDs  
The green PWR LED shows the operating state of the 
Power Supply.  PWR is ON when the Power Supply 
has a correct source of power and is operating 
properly. It is OFF when a Power Supply fault occurs 
or power is not applied. 

The green OK LED is steady ON if the PLC is 
operating properly. It is OFF if a problem is detected 
by the PLC. 

The green RUN LED is ON when the PLC is in Run 
mode. 

 

MODULES IN 
THIS 

BACKPLANE 
CANNOT BE 

HOT-SWAPPED 

IC694PWR330 
High Capacity  
Power Supply 

PWR 

OK 

RUN 
 

Serial Expansion 
 
 
 
PACSystems™ 
RX3i

+ 
     24 VDC 
     OUTPUT 
     0.8 A MAX. 
-- 

INPUT 
 

100 – 240 VAC 
50/60 HZ 100VA 

 
 

125VDC, 50 W TORQUE
12 IN-LB 
(1.3 Nm) 

USE COPPER 
CONDUCTORS 

RATED FOR 
75 DEG. C 

ONLY
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Specifications: IC694PWR330  
Nominal Rated Voltage 
Input Voltage Range   
 AC 
 DC 

120/240 VAC or 125 VDC  
 
85 VAC to 264 VAC 
100 VDC to 300 VDC 

Input Power  
(Maximum with Full Load) 

100 VA with VAC Input 
50 W with VDC Input 

Inrush Current 4 Amperes peak, 250ms maximum 
Output Power 5 VDC:   30 Watts maximum 

24 VDC Relay:  15 Watts maximum 
24 VDC Isolated:  20 Watts maximum 
NOTE: 30 Watts maximum total (all three outputs)   

Output Voltage 5 VDC: 5.0 VDC to 5.2 VDC (5.1 VDC nominal) 
24 VDC Relay:  24 VDC to 28 VDC  
24 VDC Isolated:   21.5 VDC to 28 VDC  

Isolation (input to 
backplane): 

1500 VAC (for 1 minute) 

Protective Limits 
 Overvoltage: 
 Overcurrent: 

 
5 VDC output:  6.4 VDC to 7 VDC 
5 VDC output:  7 Amperes maximum 

Ride-through Time: 20 ms minimum. This is the length of time the Power 
Supply maintains valid outputs if the power source is 
interrupted. 

Fuse 2 Amps, GE Fanuc part number 44A724627-109 (2). 
See chapter 2 for more information. 

Overcurrent Protection  
The 5 VDC output is electronically limited to 7 Amps. If an overload (including short circuits) 
occurs, it is sensed internally and the Power Supply shuts down.  The Power Supply continually 
tries to restart until the overload condition is removed.  An internal fuse in the input line is 
provided as a backup.  The Power Supply usually shuts down before the fuse blows.  The fuse 
also protects against internal supply faults. 

Warning 

The power supply’s door must be closed.  During normal operation with an AC 
power source either 120 VAC or 240 VAC is present on the AC Power Supply.  The 
door protects against accidental shock hazard that could cause severe or fatal injury 
to personnel. 
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Field Wiring: IC694PWR330 

AC Power Source Connections 
The Hot, Neutral, and Ground wires from the 120 VAC power source 
or L1, L2, and Ground wires from the 240 VAC power source connect 
to the top three terminals on the Power Supply. 

DC Power Source Connections 
Connect the + and - wires from the 125 VDC power source to the top 
two terminals. These connections are not polarity-sensitive on Power 
Supply PWR330. 

 

24VDC 
Output 
for I/O 

Modules 

+ / L1 

- / N / L2 

Factory-
installed 
Jumper 

Ground 

 

Warning 

If the same external DC power source is used to provide power to two or more power 
supplies in the system, connection polarity must be identical at each power supply.  A 
resulting difference in potential can injure personnel or cause damage to equipment.  
Also, each backplane must be connected to a common system ground. 

The bottom two terminals of the power supply terminal strip provide output connections to the 
Isolated +24 VDC. This output can be used to provide power for external circuits (within power 
limitations of the supply).  

Caution 

If the Isolated 24 VDC supply is overloaded or shorted, the PLC will stop operation. 

Input Overvoltage Protection  
Terminal 4 is normally connected to frame 
ground (terminal 3) with a factory-installed 
jumper strap.  If overvoltage protection is not 
required or is supplied upstream, this feature 
can be disabled by removing the jumper. 

To Hi-pot test this supply, overvoltage 
protection must be disabled during the test by 
removing the terminal strip jumper.  Re-enable 
overvoltage protection after testing by 
reinstalling the strap. 

 

+ / L1

- / N / L2

Jumper strap 
connects 

overvoltage 
protection 
devices to 

frame ground

Frame 
Ground

Screw 
Terminals

In systems with a floating neutral input (the neutral line is not referenced to Protective Earth 
Ground), this jumper must NOT be installed. In a floating neutral system, voltage surge 
protection devices such as MOVs must be installed from L1 to earth ground, and from L2 
(Neutral) to earth ground.  
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Power Supply, 24 VDC High-Capacity: IC694PWR331  
High Capacity Power Supply IC694 PWR331 is rated 
for 30 Watts output.  For applications requiring greater 
+5 VDC current capacity than is available with a 
standard supply (PWR321), a High-Capacity Power 
Supply allows all 30 watts to be consumed from the +5 
VDC supply.  This supply can operate from an input 
voltage source in the range of 12 VDC to 30 VDC.  
Although it is capable of maintaining all outputs within 
specifications with input voltages as low as 12 VDC, it 
requires an initial input voltage of 18 VDC to start up.  

PWR331 Power supplies provide the following outputs: 

 +5 VDC output 

 Relay +24 VDC, which provides power to circuits 
on Output Relay modules 

 Isolated +24 VDC, which is used internally by 
some modules, can also be used to provide 
external power for 24 VDC Input modules 

Power Supply IC694PWR331 must be installed in an 
Expansion backplane in an RX3i system. The battery 
backup and serial port functions are not available in 
Expansion Backplanes.   

LEDs  
The green PWR LED shows the operating state of the 
Power Supply.  PWR is ON when the Power Supply 
has a correct source of power and is operating 
properly. It is OFF when a Power Supply fault occurs 
or power is not applied. 

The green OK LED is steady ON if the PLC is 
operating properly. It is OFF if a problem is detected 
by the PLC. 

The green RUN LED is ON when the PLC is in Run 
mode. 

 

MODULES IN 
THIS 

BACKPLANE 
CANNOT BE 

HOT-SWAPPED 

IC694PWR331 
High Capacity  
Power Supply 

PWR 

OK 

RUN 
 

Serial Expansion 
 
 
 
PACSystems™ 
RX3i

+ 
     24 VDC 
     OUTPUT 
     0.8 A MAX. 
-- 

INPUT 
 

24 VDC 
50 WATT 

 
 

TORQUE
12 IN-LB 
(1.3 Nm) 

USE COPPER 
CONDUCTORS 

RATED FOR 
75 DEG. C 

ONLY
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Specifications: IC694PWR331  
Nominal Rated Voltage 
Input Voltage Range   
     Start 
     Run 

24 VDC 
 
18 VDC to 30 VDC 
12 VDC to 30 VDC 

Input Power  50 Watts maximum at full load 
Inrush Current 4 Amps peak, 100 milliseconds, maximum 
Output Power 5 VDC:  30 Watts maximum * 

24 VDC Relay:  15 Watts maximum 
24 VDC Isolated: 20 Watts maximum 
NOTE: 30 watts maximum total (all three outputs)

Output Voltage 5 VDC: 5.0 VDC to 5.2 VDC (5.1 VDC nominal) 
24 VDC Relay:  19.2 VDC to 28.8 VDC 
24 VDC Isolated:  19.2 VDC to 28.8 VDC 

Isolation (input to backplane) 1500 VAC (for 1 minute) 
Protective Limits  
     Overvoltage: 
     Overcurrent; 

 
5 VDC output:  6.4 VDC to 7 VDC 
5 VDC output:  7 Amps maximum 

Ride-through Time: 10 ms minimum. This is the length of time the 
Power Supply maintains valid outputs if the 
power source is interrupted 

Fuse 5 Amps, GE Fanuc part number 44A724627-114 
(2). See chapter 2 for more information. 

  

* Derate as shown below at ambient temperatures above 50°C (122°F). 

Thermal Derating 
 

10 30 55

5 VDC 
CURRENT 

AMBIENT TEMPERATURE ( C) 

0 

° 

60

4.0 

5.0 

6.0 
6.1 

4.2 

4.4 

4.6 

4.8 

5.2 

5.4 

5.6 

5.8 

20 5040

 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 556 of 3383



 
                                                                                  

GFK-2314C           Chapter 4  Power Supplies                                                                                                         4-41 

4    

Overcurrent Protection  
The 5 VDC output is electronically limited to 7 Amps.  If an overload (including short circuits) 
occurs, it is sensed internally and the Power Supply shuts down.  The Power Supply continually 
tries to restart until the overload condition is removed.  An internal fuse in the input line is 
provided as a backup.  The Power Supply usually shuts down before the fuse blows.  The fuse 
also protects against internal supply faults. 

Calculating Input Power Requirements: PWR331  
 Use the following procedure to determine input power requirements for the 24 VDC High 

Capacity Power Supply: 

 Determine total output power load from typical specifications listed for 
individual modules in this chapter. 

 Multiply the output power by 1.5 to determine the input power value. 

 Divide the input power value by the operating source voltage to determine the 
input current requirements 

 Use the lowest input voltage to determine the maximum input current 

 Allow for start-up surge current requirements 

 Allow margins (10% to 20%) for variations 

 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 557 of 3383



 
 

4-42           PACSystems™ RX3i  System Manual  –  October 2005                                                         GFK-2314C 

4    

Field Wiring: IC694PWR331 
The + wire connects to the top terminal screw, and the - wire connects to the second.  These 
connections are polarity-sensitive for PWR331. 

Warning 

If the same external DC power source is used to provide power to two or more 
power supplies in the system, connection polarity must be identical at each power 
supply.  Do not cross the Positive (+) and Negative (-) lines.  A resulting difference 
in potential can injure personnel or cause damage to equipment.  Also, each 
backplane must be connected to a common system ground. 

Ground connects to the third screw.   

The bottom two terminals of the power supply terminal strip provide 
connections to the Isolated +24 VDC output. This output can be used 
to provide power for external circuits (within power limitations of the 
supply). 

Caution 

If the Isolated 24 VDC supply is overloaded or shorted, the PLC will 
stop operation. 

 

Ground 

24VDC 
Output 
for I/O 

Modules 

+  

-      

Factory-
installed 
Jumper 

 

Input Overvoltage Protection  
Terminal 4 is normally connected to 
frame ground (terminal 3) with a 
factory-installed jumper strap.  If 
overvoltage protection is not 
required or is supplied upstream, 
this feature can be disabled by 
removing the jumper. 

To Hi-pot test this supply, 
overvoltage protection must be 
disabled during the test by removing 
the terminal strip jumper.   Re-
enable overvoltage protection after 
testing by reinstalling the jumper.  

 

+ / L1

- / N / L2

Jumper strap 
connects 

overvoltage 
protection 
devices to 

frame ground

Frame 
Ground

Screw 
Terminals
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Serial Bus Transmitter and Expansion Cables 

This chapter describes the serial expansion module and expansions cables for PACSystems 
RX3i controllers. It also gives specifications for building custom expansion cables. 

  
Description Catalog Number 

Serial Bus Transmitter Module IC695LRE001 

Expansion Cable, Wye, 1 meter (3 feet) IC693CBL300 

Expansion Cable, Wye, 2 meters (6 feet) IC693CBL301 

Expansion Cable, 2 Connectors, Built-inTerminating 
Resistor, 15 meters (50 feet) Length 

IC693CBL302 

Expansion Cable, Wye, 0.15 meter (0.5 feet) Length IC693CBL312 

Expansion Cable, Wye, 8 meters (25 feet) Length IC693CBL313 

Expansion Cable, Wye, 15 meters (50 feet) Length IC693CBL314 

 
 
 

 

5 
Chapter 
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Serial Bus Transmitter Module: IC695LRE001 
 

 

LRE001 

SE
RI

AL
 B

US
 TR

AN
SM

ITT
ER

 
EXP OK 
EXPANSION 
ACTIVE 

 

The RX3i Serial Bus Transmitter Module, IC695LRE001, provides 
communications between a PACSystems RX3i Universal Backplane 
(IC695-model number), and serial expansion and remote backplanes 
(IC694- or IC693-model numbers). It translates the signal levels 
present in the Universal Backplane to the signal levels required by a 
Serial Expansion Backplane.  

The Serial Bus Transmitter Module must reside in the special 
expansion connector on the right end of the Universal Backplane.  

Two green LEDs indicate the operating status of the module and the 
status of the expansion link.  

 The EXP OK LED is lit when backplane 5V power is applied to the 
module.  

 The Expansion Active LED indicates the status of the expansion 
bus. This LED is ON when the Expansion module is 
communicating with expansion backplanes. It is OFF when they 
are not communicating.  

The connector on the front of the module is used to attach the 
expansion cable.  
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Specifications: LRE001 
 

Current Required from Backplane 5.0V: 132mA 
3.3V:  0 mA  

Maximum Total Expansion Cable Length 15 meters (50 feet) – Expansion 
Backplanes 
213 meters (700 feet) – Remote 
Backplanes 

Effective Data Rate 500k Bytes per second 
if the expansion bus includes 
Remote backplanes. 
 

Electrical Isolation Non-isolated differential 
communications 

 
Refer to Appendix A for product standards and general specifications. 
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Expansion Module Installation 
The Serial Bus Transmitter Module must reside in the special expansion connector on the right 
end of the Universal Backplane. This module may NOT be hot-inserted in the backplane; power 
must be removed before installing or removing the Expansion Module. In addition, the 
expansion cable may not be attached or removed if the expansion rack has power applied. 

 

 

Powering Down Individual Expansion or Remote Backplanes 
Expansion and Remote Backplanes  can be powered-down individually without affecting the 
operation of other backplanes; however, powering off a backplane generates a loss of module 
(LOSS_OF_MODULE) fault in the PLC Fault Table for each module in the backplane.  When 
this fault condition occurs, and until the backplane is powered back on and all modules 
recovered, the lost I/O modules are not scanned. 
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I/O Bus Expansion Cables: IC693CBL300, 301, 302 ,312, 313, 314 
I/O Bus Expansion Cables are used to connect a Serial Bus Transmitter Module (IC695LRE001) 
in a Universal Backplane (IC695CHS012 or IC695CHS016) to a Serial Expansion Backplane 
(IC694/693CHS392 or IC694/693CHS398). These cables are also used to interconnect 
additional expansion and remote backplanes in the system. Several lengths of prefabricated 
cables are available (part numbers IC693CBL300, 301, 302, 312, 313, 314).  

The prefabricated cables described in this section are made with a continuous, 100% shield.  
The braided cable shield is connected to the metal shell of the connector around the entire 
perimeter of the connector.  That provides a low-impedance path to frame ground for any noise 
energy that is coupled onto the cable shield. 

Cable with Two Connectors: IC693CBL302 
Cable IC693CBL302 is 15 meters (50 feet) long and has one male connector on each end. This 
cable has I/O bus terminating resistors built into the end connector on the cable.   

 

Male Connector to 
Expansion Module in 

CPU Baseplate 
Male Connector to 
Single Expansion 

Baseplate  

This cable does not require a separate 
termination block. It can only be used in a 
system with just one expansion backplane. 

 

 Universal Backplane 

One Expansion Backplane 
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Cables with Three Connectors: IC693CBL300, 301, 312, 313, 314 
Cables IC693CBL300, 301, 312, 313, and 314 have a male and female connector on one end 
and a male connector on the other end (“wye” cables).  

 Female Connector for 
Daisy-chain or 

Termination Plug 

Male Connector to 
Expansion 

Baseplate 1 - 7 

Male Connector to 
Expansion Module in 

CPU Baseplate  

These cables are the same except for their 
lengths: 

 IC693CBL312: 0.15 meter (0.5 feet) 

 IC693CBL300: 1 meter (3 feet) 

 IC693CBL301: 2 meters (6 feet) 

 IC693CBL313: 8 meters (25 feet) 

 IC693CBL314: 15 meters (50 feet) 

Combinations of these cables can be used to 
daisy-chain up to seven expansion backplanes 
to the main backplane. Custom cables can 
also be made. Wiring information is given in 
this section.  

These cables can also be used to provide 
connection points for custom point-to-point 
cables (IC693CBL300 is often used for this).  

These cables do not have built-in termination. 
The last cable in the expansion system must 
be terminated as shown. Terminator Plug 
IC693ACC307 can be used for this purpose. 

 Universal Backplane

Expansion Backplane

Expansion Backplane

Last Expansion Backplane 

Terminator 
Plug 

 

The maximum number of cables that can be included in an I/O expansion system is seven, and 
the total maximum cable length between the Universal Backplane and the last expansion 
backplane is 50 feet (15 meters).  Failure to observe these limits could result in erratic system 
operation. 
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Specifications: IC693CBL300, 301, 302, 312, 313, 314 
Cable  Belden 8107 only (no substitutes): 
  Computer cable, overall braid over foil shield, twisted–pair 
  30 volt/80°C  (176°F) 
  24 AWG (.22mm2) tinned copper, 7 x 32 stranding 
  Velocity of propagation = 70%  

 Nominal impedance = 100 Ohms   
Crimp Plug = Amp 207464–1;  Pin = Amp 66506–9 25 Pin Male Connector 
Solder Plug = Amp 747912–2 
Crimp Receptacle = Amp 207463–2;  Pin = Amp 66504–9  25 Pin Female 

Connector  Solder Receptacle = Amp 747913–2 
Connector Shell Kit – Amp 745833–5: 
  Metal–plated plastic (plastic with nickel over copper) [ 

 Crimp ring – Amp 745508–1, split ring ferrule 
 
Connector part numbers are provided for reference only.  Any part meeting the same 
specifications could be used for making custom cables. 

Expansion Port Pin Assignments 
All connections between cables are point–to point, that is, pin 2 of one end to pin 2 of the 
opposite end, pin 3 to pin 3, etc. 
 

Pin Number Signal Name Function 
16 DIODT I/O Serial Data Positive 
17  DIODT/ I/O Serial Data Negative 
24  DIOCLK I/O Serial Clock Positive 
25  DIOCLK/ I/O Serial Clock Negative 
20  DRSEL Remote Select Positive 
21  DRSEL/ Remote Select Negative 
12  DRPERR Parity Error Positive 
13  DRPERR/ Parity Error Negative 
8  DRMRUN Remote Run Positive 
9  DRMRUN/ Remote Run Negative 
2  DFRAME Cycle Frame Positive 
3  DFRAME/ Cycle Frame Negative 
1  FGND Frame Ground for Cable Shield 
7 0V Logic Ground 

 
The I/O expansion bus must be terminated at the last backplane in an expansion system.  Each 
signal pair must be terminated with 120 ohm, 1/4 watt resistors wired between the appropriate 
pins: 16 – 17;  24 – 25;    20 – 21;   12 – 13;   8 – 9;   2 – 3 
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Building Cables 
For custom length cables, the best noise immunity is achieved when using a metalized 
connector cover that makes contact with the cable’s braided and foil shielding and with the 
connector shell on the terminating end. It is not sufficient to only solder the drain wire to the 
connector shell.  The cable’s shield must be continuous across the entire length of the cable, 
including at the terminations.   

When using 100% shielded cables all CPU and expansion backplanes in the system must be 
solidly referenced to the same ground point or a potential difference between backplanes could 
disturb signal transmission. 

Use the following steps to build a 100% shielded cable: 

1. Strip approximately 5/8 inch of insulation from the cable to expose the shield. 

2. Put a split–ring ferrule over the cable insulation. 

3. Fold the shield back over the top of the cable insulation and ferrule.  

 
Split-Ring

Ferrule
Cable
Jacket

Ground Wire

Attach to Frame Ground Wire to Pin 1 
for custom length point-to-point  

cables 
OR 

Fold back for custom wye cables 

Conductors

Foil & Braid 
(to be folded back
over ferrule and

ground wire) 

 
4. Place the collar of the metal hood over the top of the folded shield, and securely clamp the 

hood. 

5. Test the cable for continuity between both connector shells.  Connect an ohmmeter between 
the shells and flex the cable at both ends.  If the metallic connector hood is not making 
proper contact with the cable shield at either end, the connection will show intermittent 
continuity on the ohmmeter. 

6. Plug the metal hooded cable into an expansion port and securely tighten the two screws.   
Installing and tightening the screws electrically connects the shield to the backplane frame 
ground, which should be connected to earth ground. 
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 Cable with Continuous Shielding 

 

SHIELD DRAIN WIRE

PIN PIN

25-PIN 
MALE 25-PIN 

FEMALE 
METALIZED SHELL 

DIODT 
DIODT/ 

DIOCLK 
DIOCLK/ 

DRSEL 
DRSEL/ 

DPRERR 
DPRERR/ 
DRMRUN 

DRMRUN/ 
DPFRAME 
DPFRAME/ 

0V 
FGND 

16
17
24
25
20
21
12
13
8 
9 
2 
3 
7 
1 

Bold dashed line shows continuous (100%) shielding when metallized shell connectors are plugged together.
NOTE: 

NC NC

16
17
24
25
20
21
12
13
8
9
2
3
7

1

DIODT
DIODT/
DIOCLK
DIOCLK/ 
DRSEL
DRSEL/
DPRERR 
DPRERR/ 
DRMRUN 
DRMRUN/ 
DPFRAME 
DPFRAME/ 
0V

FGND

25-PIN
FEMALE

BASEPLATE
EXPANSION

PORT

OR

WYE
CABLE

DOUBLE
CONNECTOR

END

25-PIN
MALE

METALIZED SHELL 

TWISTED PAIRS, SHIELDED
(7 PAIRS)

WYE 
CABLE 
SINGLE 

CONNECTOR 
END 

 

Cable for Applications Requiring Less Noise Immunity 
 

 

DFRAME 

SHIELD DRAIN WIRE

16
17
24
25
20
21
12
13
8
9
2
3

 7

1

16
17
24
25
20
21
12
13
8 
9 
2 
3 
7 
1 

PIN
DIODT 

DIODT/ 
DIOCLK 

DIOCLK/ 
DRSEL 
DRSEL/ 

DRPERR 
DRPERR/ 
DRMRUN 
DRMRUN/ 

0V 
FGND 

DFRAME 

25-PIN 
FEMALE 

WYE 
CABLE 
SINGLE 

CONNECTOR 
END 

DFRAME/ 

PIN

BASEPLATE
EXPANSION

PORT

OR

WYE
CABLE

25- PIN 
MALE 

25- PIN 
MALE 

25- PIN
FEMALE

DIODT 
DIODT/ 
DIOCLK 
DIOCLK/ 
DRSEL 
DRSEL/ 
DRPERR 
DRPERR/ 
DRMRUN 
DRMRUN/ 

0V

FGND 

DFRAME/ 
NC NC

TWISTED PAIRS, SHIELDED
(7 PAIRS)
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Termination Requirement for Expansion or Remote System 
When two or more backplanes are connected via the I/O Bus Expansion System, the I/O 
Expansion Bus must be properly terminated. The most common method of terminating the I/O 
Expansion Bus is by installing a termination resistor pack (IC693ACC307) on the open 
connector on the last (most distant from the CPU) Expansion or Remote backplane in the 
system. The resistor pack is physically mounted inside of a connector. Although a termination 
resistor pack is shipped with each backplane, only the last backplane in the chain needs to have 
this termination connector installed. Unused termination packs can be discarded. The prewired 
50 foot (15 meter) cable (IC693CBL302) has termination resistors wired inside the connector on 
one end of the cable. This cable can be used if only one expansion rack is needed in a system 
and a 50 foot cable link is required (the IC693ACC307 resistor pack is not needed in this case). 
Also, a custom-built cable with built-in resistors would eliminate the need for the IC693ACC307 
resistor pack. 
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Discrete Input Modules 

This chapter describes discrete input modules for PACSystems RX3i systems.   

 

Discrete Input Module Catalog Number 
Input 120 VAC 8 Point Isolated IC694MDL230 
Input 240 VAC 8 Point Isolated IC694MDL231 
Input 120 VAC 16 Point IC694MDL240 
Input 24 VAC/VDC 16 Point Pos/Neg Logic IC694MDL241 
Input 120 VAC 16 Point Isolated IC694MDL250 
Input 120 VAC 32 Point Grouped IC694MDL260 
Input 125 VDC 8 Point Pos/Neg Logic IC694MDL632 
Input 24 VDC 8 Point Pos/Neg Logic IC694MDL634 
Input 24 VDC 16 Point Pos/Neg Logic IC694MDL645 
Input 24 VDC 16 Point Pos/Neg Logic Fast IC694MDL646 
Input 5/12 VDC (TTL) 32 Point Pos/Neg Logic IC694MDL654 
Input 24 VDC 32 point Pos/Neg Logic IC694MDL655 
Input 24 VDC 32 Point Pos/Neg Logic IC694MDL660 
Input Simulator Module IC694ACC300 

 
 

6 
Chapter 
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Input Module, 120 Volt AC, 8 Point Isolated: IC694MDL230 

The 120 volt AC Isolated Input module, IC694MDL230, provides 8 
isolated input points, each with a common power input terminal.  
Because the inputs are isolated, each input can be powered by a 
separate AC power source.  

The input circuits are reactive  (resistor/capacitor) inputs.  Current into 
an input point results in a logic 1 in the input status table (%I).  Input 
characteristics are compatible with a wide range of input devices, such 
as pushbuttons, limit switches, and electronic proximity switches.  
Power to operate the field devices must be supplied by the user.  This 
module requires an AC power source; it cannot be used with a DC 
power source. 

Eight green LEDs indicate the ON/OFF status of points 1 through 8.  
The red bands on the label show that MDL230 is a high-voltage 
module. 

This module can be installed in any I/O slot in an RX3i system. 

Specifications: MDL230 
Rated Voltage 
Input Voltage Range 

120 volts AC, 50/60 Hz 
0 to 132 volts AC, 50/60 Hz 

Inputs per Module 8 (each input point has a 
separate common) 

Isolation:  
Field to Backplane (optical) 
and to frame ground 

250 VAC continuous;  
1500 VAC for one minute 

Point to Point  250 VAC continuous;  
1500 VAC for one minute 

Input Current 14.5 mA (typical) at rated voltage 
Input Characteristics: 
 On–state Voltage 
 Off–state Voltage 
 On–state Current 
 Off–state Current 
 On response Time 
 Off response Time 

 
74 to 132 volts AC 
0 to 20 volts AC 
6mA minimum 
2.2mA maximum 
30ms maximum 
45ms maximum 
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I8 
 

IC694MDL230 

 

Power Consumption  60mA (all inputs on) from 5 volt 
bus on backplane 

 

Refer to Appendix A for product standards and general specifications. 
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Field Wiring:  MDL230  
Terminals Connections 

1 No connection 
2 Input 1 
3 Input 1 Return 
4 Input 2 
5 Input 2 Return 
6 Input 3 
7 Input 3 Return 
8 Input 4 
9 Input 4 Return 
10 No connection 
11 No connection 
12 Input 5 
13 Input 5 Return 
14 Input 6 
15 Input 6 Return 
16 Input 7 
17 Input 7 Return 
18 Input 8 
19 Input 8 Return 
20 No connection 
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I3 
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Module Circuits  Terminals Field Wiring 
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Input Module, 240 Volt AC, 8 Point Isolated: IC694MDL231 
The 240 volt AC Isolated Input module, IC694MDL231, provides 8 
isolated input points, each with a common power input terminal.  The 
input circuits are reactive  (resistor/capacitor) inputs.  Current into an 
input point results in a logic 1 in the input status table (%I).  Input 
characteristics are compatible with a wide range of input devices, 
such as pushbuttons, limit switches, and electronic proximity 
switches.   

Because the inputs are isolated, each input can be powered by a 
separate AC power source. Power to operate the field devices must 
be supplied by the user.  This module requires an AC power source; it 
cannot be used with a DC power source. 

Eight green LEDs indicate the ON/OFF status of points 1 through 8.  
The red bands on the label show that MDL231 is a high-voltage 
module.  

This module can be installed in any I/O slot in an RX3i system. 

Specifications: MDL231 
Rated Voltage 240 volts AC, 50/60 Hz 
Input Voltage Range 0 to 264 volts AC, 50/60 Hz 
Inputs per Module 8 (each input point has a separate 

common) 
Isolation:  

Field to Backplane 
(optical) and to frame 
ground 

250 VAC continuous;  
1500 VAC for one minute 

Point to Point  250 VAC continuous;  
1500 VAC for one minute 

Input Current 15 mA (typical) at rated voltage 
Input Characteristics:  
On–state Voltage 148 to 264 volts AC 
Off–state Voltage 0 to 40 volts AC 
On–state Current 6mA minimum 
Off–state Current 2.2mA maximum 
On response Time 30ms maximum 
Off response Time 45ms maximum 

 
1 2 3 4 5 6 7 8  
        F 
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I8 
 

IC694MDL231 

 

Power Consumption 60mA (all inputs on) from 5 volt bus 
on backplane 

 

Refer to Appendix A for product standards and general specifications. 
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Field Wiring: MDL231 
Terminals Connections 

1 No connection 
2 Input 1 
3 Input 1 Return 
4 Input 2 
5 Input 2 Return 
6 Input 3 
7 Input 3 Return 
8 Input 4 
9 Input 4 Return 
10 No connection 
11 No connection 
12 Input 5 
13 Input 5 Return 
14 Input 6 
15 Input 6 Return 
16 Input 7 
17 Input 7 Return 
18 Input 8 
19 Input 8 Return 
20 No connection 
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Input Module, 120 Volt AC, 16 Point: IC694MDL240 

1 2 3 4 5 6 7 8  
        F 
9 10 11 12 13 14 15 16  
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I16 

IC694MDL240 

 

The 120 volt AC Input module, IC694MDL240, provides 16 input 
points with one common power input terminal.  The input circuits are 
reactive  (resistor/capacitor) inputs.  Current into an input point 
results in a logic 1 in the input status table (%I).  Input characteristics 
are compatible with a wide range of input devices, such as 
pushbuttons, limit switches, and electronic proximity switches.  
Power to operate the field devices must be supplied by the user.  
This module requires an AC power source; it cannot be used with a 
DC power source. 

Sixteen green LEDs indicate the ON/OFF status of points 1 through 
16. The red bands on the label show that MDL240 is a high-voltage 
module. 

This module can be installed in any I/O slot in an RX3i system. 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 574 of 3383



 
                                                                                  

GFK-2314C           Chapter 6  Discrete Input Modules                                                                                             6-7 

6    

Specifications: MDL240 
 

Rated Voltage 120 volts AC 
Input Voltage Range 0 to 132 volts AC, 50/60 Hz 
Inputs per Module  16 (one group with a single common) 

The maximum number of inputs on at the same 
time depends on the ambient temperature as 
shown below. 

Isolation:  Field to Backplane 
(optical) and to frame ground 

250 VAC continuous;  
1500 VAC for one minute 

Input Current 12 mA (typical) at rated voltage 
Input Characteristics:  
 On–state Voltage 74 to 132 volts AC 
 Off–state Voltage 0 to 20 volts AC 
 On–state Current 6mA minimum 
 Off–state Current 2.2mA maximum 
 On response Time 30ms maximum 
 Off response Time 45ms maximum 
Power Consumption  90mA (all inputs on) from 5 volt bus on 

backplane 
 
 Refer to Appendix A for product standards and general specifications. 

Input Points vs. Temperature  
 

16 

12 

8 

4 

10°C 20°C 30°C 40°C 50°C 60°C

Number of Inputs ON 

Ambient Temperature  (°C)

16 Inputs On 

9 Inputs On 

120 VAC 

132 VAC 
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Field Wiring: MDL240  
Terminals Connections 

1 Input 1 
2 Input 2 
3 Input 3 
4 Input 4 
5 Input 5 
6 Input 6 
7 Input 7 
8 Input 8 
9 Input 9 
10 Input 10 
11 Input 11 
12 Input 12 
13 Input 13 
14 Input 14 
15 Input 15 
16 Input 16 
17 No connection 
18 No connection 
19 Inputs 1-16 Common (Return) 
20 No connection 
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Module Circuits  Terminals Field Wiring

To Other 
Circuits 
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Input Module, 24 VAC/ VDC 16 Point Pos/NegLogic: IC694MDL241 

The 24VAC/VDC 16 Point C Positive/Negative Logic Input module, 
IC694MDL241, provides 16 input points in one group with a common 
power input terminal.  This module can be used with AC or DC field 
inputs. In DC mode, it can be wired for either positive or negative logic. 
Input characteristics are compatible with a wide range of input devices, 
such as pushbuttons, limit switches, and electronic proximity switches.  
Current into an input point results in a logic 1 in the input status table 
(%I).  Power to operate AC input devices must be supplied by the user. 
DC Inputs can be powered by the backplane 24V supply. 

Sixteen green LEDs indicate the ON/OFF status of points 1 through 16.  
The blue bands on the label show that MDL241 is a low-voltage module. 

This module can be installed in any I/O slot in an RX3i system.  

Specifications: MDL241 
Rated Voltage 24 volts AC or 24 volts DC 
Input Voltage Range 0 to +30 volts DC or 0 to +30 volts 

AC, 50/60Hz 
Inputs per Module  16 (one group with a single 

common) 
Isolation: Field to Backplane 
(optical) and to frame ground 

250 VAC continuous;  
1500 VAC for one minute 

Input Current 7 mA (typical) at rated voltage 
Input Characteristics  
 On–state Voltage 11.5 to 30 volts AC or DC 
 Off–state Voltage 0 to +4 volts AC or DC 
 On–state Current 3.2mA minimum 
 Off–state Current 1 mA maximum 
 On response Time 12ms typical 
 Off response Time 28ms typical 
Power Consumption: 5V  80mA (all inputs on) from 5 volt bus 

on backplane 
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IC694MDL241 

 

Power Consumption: 24V  125mA from the Isolated 24 volt 
backplane bus or from user supplied 
power 

 
 Refer to Appendix A for product standards and general specifications. 
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Field Wiring: MDL241  
 

Terminals Connections 
1 Inputs 1-16 

Common (Return) 
2 Input 1 
3 Input 2 
4 Input 3 
5 Input 4 
6 Input 5 
7 Input 6 
8 Input 7 
9 Input 8 
10 Input 9 
11 Input 10 
12 Input 11 
13 Input 12 
14 Input 13 
15 Input 14 
16 Input 15 
17 Input 16 
18 24VDC for input 

devices 
19 0V for input 

devices 
20 No connection 
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11 
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3.3K 
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Optical 
Coupler 

Other Circuits

Module Circuits  Terminals Field Wiring

 

   
Note:  If the 24V OUT pin is used to connect to input devices in the field, the isolation 
specification for this module changes to: 
 
Field to Backplane (optical) and to frame ground: 50 VAC continuous; 500 VAC for 1 minute 
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Input Module, 120VAC 16-Point Isolated, IC694MDL250 

1 2 3 4 5 6 7 8  
9 10 11 12 13 14 15 16  
        TB 
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IC694MDL250 

 

The 120VAC 16-Point Isolated Input module, IC694MDL250, provides 
16 isolated input points. Input points can be used on different phases of 
the AC supply or powered from the same supply. An RC snubber 
protects each input against transient electrical noise on the power line.  

The module’s input filtering time can be changed during system 
operation by the application program. No DIP switch settings are 
required.  

This module can be used with a Box-style (IC694TBB032), Extended 
Box-style (IC694TBB132), Spring-style (IC694TBS032), or Extended 
Spring-style (IC694TBS132) Terminal Block. Extended terminal blocks 
provide the extra shroud depth typically needed for field wiring to AC 
devices. See chapter 15 for more information about Terminal Blocks. 
Terminal Blocks are ordered separately. 

Individually numbered LEDs show the ON/OFF status of each Input 
point. The TB LED is green when the module’s removable terminal block 
is locked in place. It is red when the terminal block is not locked. The red 
bands on the door card indicate the MDL250 is a high-voltage module. 

This module can be installed in any I/O slot in an RX3i system. It must 
be used with RX3i CPU release 3.50 or later. It cannot be used with a 
Series 90-30 PLC CPU. 
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Specifications: MDL250 
Rated Voltage 120VAC 
Input Voltage Range 0 – 132VAC (47 to 63 Hz), 120VAC nom. 
Inputs per Module 16 isolated 
Isolation:   

Field to Backplane  250 VAC continuous; 1500 VAC for 1 minute 
Group to Group 250 VAC continuous; 1500 VAC for 1 minute 

Input Current 7.0 mA per point (typical) at rated voltage 
Input Filter Times 20 msec –  2540 msec in 20 msec increments. Sent from 

CPU.  
Power Consumption  220mA (all inputs on) from 5 volt bus on backplane 

 Diagnostics Field side terminal block reported to RX3i CPU. 
Input Characteristics: 

 On–state Voltage 70-132VAC 
 Off–state Voltage 0 to 20VAC 
 On–state Current 5mA minimum 
 Off–state Current 2.5mA maximum 
  On/Off Response Time +0-1 AC cycles for filter times up to 840ms 

+1-2 AC cycles for filter times of 840 to 1600ms 
+2-3 AC cycles for filter times of 1600 to 1920ms 
+3-4 AC cycles for filter times of 1920ms or more 

 Refer to Appendix A for product standards and general specifications. 

Input Filter Setup 
If an input filter time should be applied to all the module’s inputs, input filtering should be 
enabled in the module’s software configuration. The Digital Filter Settings Length must be set to 
16, and a memory location to be used for the filter value must be specified. Configuring a Digital 
Filter Settings Length of 0 disables the input filter. 

During system operation, the input filter time can be changed from the programmer by entering 
a filter setting value from 1 to 127 decimal (1hex to 7Fhex) into the assigned memory location. This 
filter setting value is equal to the new filter time divided by 20 decimal. For example, to change 
the filter time to 200ms, enter the value 10dec (0Ahex) into the memory location. Some example 
filter times and their hexadecimal setting values are listed below. 

Setting 
(hexadecimal) 

Filter Time 
in ms 

Setting 
(hexadecimal) 

Filter Time 
in ms 

Setting 
(hexadecimal) 

Filter Time 
in ms 

0A 200 21 660 5A 1800 
0F 300 22 680 5F 1900 
11 340 2A 840 71 2260 
12 360 2F 940 72 2280 
1A 520 51 1620 7A 2240 
1F 620 52 1660 7F 2540 
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Field Wiring: IC694MDL250  
Connections Terminals Terminals Connections 

Input 1 1 19 Input 9 
Input 1 Return 2 20 Input 9 Return 

Input 2 3 21 Input 10 
Input 2 Return 4 22 Input 10 Return 

Input 3 5 23 Input 11 
Input 3 Return 6 24 Input 11 Return 

Input 4 7 25 Input 12 
Input 4 Return 8 26 Input 12 Return 

Input 5 9 27 Input 13 
Input 5 Return 10 28 Input 13 Return 

Input 6 11 29 Input 14 
Input 6 Return 12 30 Input 14 Return 

Input 7 13 31 Input 15 
Input 7 Return 14 32 Input 15 Return 

Input 8 15 33 Input 16 
Input 8 Return 16 34 Input 16 Return 
No connection 17 35 No connection 
No connection 18 36 No connection 

 Field Wiring                   Terminals       Field Wiring 
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Input Module, 120 Volt AC, 32 Point: IC694MDL260 
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The 120VAC Grouped Input module, IC694MDL260, provides 32 
discrete input points. The inputs are arranged in four isolated groups 
of eight. Isolation is provided between the four groups of inputs, 
however all inputs within a group are referenced to the same user 
common connection.   

Module MDL260 can be used with a Box-style (IC694TBB032), 
Extended Box-style (IC694TBB132),  Spring-style (IC694TBS032), 
or Extended Spring-style (IC694TBS132)  Terminal Block. Extended 
terminal blocks provide the extra shroud depth typically needed for 
field wiring to AC devices.  See chapter 15 for more information 
about Terminal Blocks. The Terminal Block is ordered separately.  

Input filter times can be set from the programmer using the module’s 
assigned output data references.  

Individually-numbered LEDs indicate the ON/OFF status of points 1 
through 32.  The red/green TB LED is green when the module’s 
removable terminal block is locked in place. It is red when the 
terminal block is not locked.  The module also sends an Terminal 
Block status message to the RX3i CPU.  

The red bands on the label show that MDL260 is a high-voltage 
module. 

This module can be installed in any I/O slot in an RX3i system.  It 
must be used with an RX3i CPU (release 3.50 or greater). It cannot 
be used with a Series 90-30 PLC CPU.  
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Specifications: IC694MDL260 
 

Rated Voltage 120 volts AC 
Input Voltage Range 0 to 132 VAC (47 to 63Hz) 
Inputs per Module  32 (four isolated groups of 8 inputs)  
Input Filter Times 20ms to 2540ms in 20ms increments. Sent from 

CPU.  
Input Current 7.0 mA per point (typical) at rated voltage 
Isolation:   

Field to Backplane 
(optical) 

264VAC continuous; 1500 VAC for one minute 

Group to Group 264VAC continuous; 1500 VAC for one minute 
Thermal Derating See next page 
Power Consumption  220mA at 5VDC with all inputs on 
Diagnostics Terminal block presence reported to RX3i CPU  

Input Characteristics: 
 On–state Voltage 70 to 132 VAC 
 Off–state Voltage 0 to 20 VAC 
 On–state Current 5mA minimum 
 Off–state Current 2.5mA maximum 
 On/Off response Time +0-1 AC cycles for filter times up to 840ms 

+1-2 AC cycles for filter times of 840 to 1600ms 
+2-3 AC cycles for filter times of 1600 to 1920ms 
+3-4 AC cycles for filter times of 1920ms or more 

Thermal Derating 
The number of inputs that can be on at the same time depends on the ambient 
temperature: 

132VAC
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Input Filter Setup 
If an input filter time should be applied to all the module’s inputs, input filtering should be 
enabled in the module’s software configuration. For an MDL260 module installed in an 
RX3i main backplane, this is done by setting the Digital Filter Settings Length to 16 and 
specifying a memory location for the data. Configuring a Digital Filter Settings Length of 
0 disables the input filter. 

During system operation, the input filter time can easily be changed from the 
programmer by entering a filter setting value from 1 to 127 decimal (1hex to 7Fhex) into the 
assigned memory location. This filter setting value is equal to the new filter time divided 
by 20. For example, to change the filter time to 200ms, enter the value 10dec (200 / 20 = 
10) into the memory location. The input filter time is automatically sent to the module 
each scan.   

Some example filter times and their hexadecimal setting values are listed below. 

Setting 
(hexadecimal) 

Filter Time 
in ms 

Setting 
(hexadecimal) 

Filter Time 
in ms 

Setting 
(hexadecimal) 

Filter Time 
in ms 

0A 200 21 660 5A 1800 
0F 300 22 680 5F 1900 
11 340 2A 840 71 2260 
12 360 2F 940 72 2280 
1A 520 51 1620 7A 2240 
1F 620 52 1660 7F 2540 
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Field Wiring: MDL260  
Connections Terminals Terminals Connections 

Input 1 1 19 Input 17 
Input 2 2 20 Input 18 
Input 3 3 21 Input 19 
Input 4 4 22 Input 20 
Input 5 5 23 Input 21 
Input 6 6 24 Input 22 
Input 7 7 25 Input 23 
Input 8 8 26 Input 24 

Common 1 - 8 9 27 Common 17 - 24 
Input 9 10 28 Input 25 
Input 10 11 29 Input 26 
Input 11 12 30 Input 27 
Input 12 13 31 Input 28 
Input 13 14 32 Input 29 
Input 14 15 33 Input 30 
Input 15 16 34 Input 31 
Input 16 17 35 Input 32 

Common 9 - 16 18 36 Common 25 - 32 

 Field Wiring                   Terminals       Field Wiring 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

1 

2 

3 

4 

5 
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7 

8 

9 

10

11

12

13

14

15

16

17

18

Input 1 

Input 2 

Input 3 

Input 4 

Input 5 

Input 6 

Input 7 

Input 8 

Input 9 

Input 10 

Input 11 

Input 12 

Input 13 

Input 14 

Input 15 

Input 16 

Input 17

Input 18

Input 19

Input 20

Input 21

Input 22

Input 23

Input 24

 

Input 25

Input 26

Input 27

Input 28

Input 29

Input 30

Input 31

Input 32
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Input Module, 125 Volt DC Pos/Neg, 8 Point: IC694MDL632 

 
1 2 3 4 5 6 7 8  
        F 

9 10 11 12 13 14 15 16  

I1 
 
 
 

I2 
 
 
 

I3 
 
 
 

I4 
 
 
 

I5 
 
 
 

I6 
 
 
 

I7 
 
 
 

I8 
 

IC694MDL632 

 

The 125 volt DC Positive/Negative Logic Input module, 
IC694MDL632, provides 8 input points in two isolated groups with 
four points in each group.  Each group has a separate common (the 
two commons are not tied together inside the module).  Each group 
can be wired for either positive or negative logic.  Current into an 
input point results in a logic 1 in the input status table (%I).  Input 
characteristics are compatible with a wide range of input devices, 
such as pushbuttons, limit switches, and electronic proximity 
switches.  Power to operate field devices must be supplied by the 
user. 

Eight green LEDs indicate the ON/OFF status of points 1 through 8.  
The red bands on the label show that MDL632 is a high-voltage 
module. 

This module can be installed in any I/O slot in an RX3i system. 
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Specifications: MDL632 
 

Rated Voltage 125 volts DC (Positive or Negative Logic) 
Input Voltage Range 0 to +150 volts DC 
Inputs per Module  8 (two groups of four inputs)  

Maximum number of inputs on at the same time 
depends on ambient temperature as shown. 

Isolation:   
Field to Backplane (optical) and 
to frame ground 

250 VAC continuous; 1500 VAC for one minute 

Group to Group  250 VAC continuous; 1500 VAC for one minute 
Input Current 4.5 mA typical 
Input Characteristics  
 On–state Voltage 90 to 150 volts DC 
 Off–state Voltage 0 to 30 volts DC 
 On–state Current 3.1mA 
 Off–state Current 1.1mA maximum 
 On response Time 7ms typical 
 Off response Time 7ms typical 
Power Consumption  40mA from the 5 volt bus on the backplane 

36mA (typical) from user input supply (all inputs ON) 
 
 Refer to Appendix A for product standards and general specifications. 

Input Points vs. Temperature 
 

10°C 20°C 30°C

45°C

60°C

Number of 
Inputs ON 

Ambient Temperature  (°C)

2 Inputs ON

8 

6 

4 

2 

150V Supply

40°C 50°C

2 Inputs ON

145V Supply
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Field Wiring: MDL632  
Terminals Connections 

1 No connection 
2 Input 1 
3 No connection 
4 Input 2 
5 No connection 
6 Input 3 
7 No connection 
8 Input 4 
9 No connection 
10 Inputs 1-4 Common  
11 No connection 
12 Input 5 
13 No connection 
14 Input 6 
15 No connection 
16 Input 7 
17 No connection 
18 Input 8 
19 No connection 
20 Inputs 5-8 Common  

Negative logic connections are shown with dashed lines in the diagram below. 

 
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

I1 
 

I2 
 

I3 
 

I4 
 
 
 

I5 
 

I6 
 

I7 
 

I8 

*

*

1 

3 

5 

7 

9 

11 

13 

15 

17 

19 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

125 VDC 

125 VDC 

*  Optional Connection 

5.6K 

Module Circuits  Terminals Field Wiring 

.1μf 680 

Optical 
Coupler 

22K

--
 

+ 

+
 

-- 

--
 

+ 

+
 

-- 
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Input Module, 24 Volt DC Pos/Neg, 8 Point: IC694MDL634 

The 24 volt DC Positive/Negative Logic Input module, 
IC694MDL634, provides 8 input points in one group with a common 
power input terminal.  This input module can be wired for either 
positive logic or negative logic.  Input characteristics are compatible 
with a wide range of input devices, such as pushbuttons, limit 
switches, and electronic proximity switches.  Current into an input point 
results in a logic 1 in the input status table (%I).  Field devices can be 
powered from an external supply. Depending on their requirements, 
some input devices can be powered from the module’s +24V OUT and 
0V OUT terminals. 

Eight green LEDs indicate the ON/OFF status of points 1 through 8. 
The blue bands on the label show that MDL634 is a low-voltage 
module. This module can be installed in any I/O slot in an RX3i 
system. 

Specifications: MDL634 
Rated Voltage 24 volts DC 
Input Voltage Range 0 to +30 volts DC 
Inputs per Module  8 (one group with a single common) 
Isolation: Field to 
Backplane (optical) and 
to frame ground 

250 VAC continuous;  
1500 VAC for one minute 

Input Current 7mA (typical) at rated voltage 
Input Characteristics  
 On–state Voltage 11.5 to 30 volts DC 
 Off–state Voltage 0 to +5 volts DC 
 On–state Current 3.2mA minimum 
 Off–state Current 1.1mA maximum 
 On response Time 7ms typical 
 Off response Time 7ms typical 
Power Consumption: 5V  45mA (all inputs on) from 5 volt bus on 

backplane 

 
1 2 3 4 5 6 7 8  
        F 

9 10 11 12 13 14 15 16  

I1 
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I3 
 
 
 

I4 
 
 
 

I5 
 
 
 

I6 
 
 
 

I7 
 
 
 

I8 
 

IC694MDL634 

 

Power Consumption: 24V 62mA from the Isolated 24 volt 
backplane bus or from user supplied 
power 

 
 Refer to Appendix A for product standards and general specifications. 
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Field Wiring: MDL634  

Terminals Connections 
1 Inputs 1-8 Common  
2 Input 1 
3 Input 2 
4 Input 3 
5 Input 4 
6 Input 5 
7 Input 6 
8 Input 7 
9 Input 8 
10 No connection 
11 No connection 
12 No connection 
13 No connection 
14 No connection 
15 No connection 
16 No connection 
17 No connection 
18 24VDC for input 

devices 
19 0V for input devices 
20 No connection 
  

Negative logic connections are shown with dashed lines in the 
diagram below. 

 

1 
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5 
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9 

11 

13 

15 

17 

19 
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4 

6 

8 

10 

12 

14 

16 

18 

20 

NC 

NC 
NC 

NC 

NC 

NC 

NC 

+  -  

I1 
I2 
I3 
I4 
I5 
I6 
I7 
I8 

24V OUT 
0V OUT 
NC 

-   +  

NC 

Module Circuits Terminals        Field Wiring 

.1μf 
680

Optical 
Coupler

3.3K

Other Circuits

 
Note:  If the 24V OUT pin is used to connect to input devices in the field, the isolation 
specification for this module changes to: 
 
Field to Backplane (optical) and to frame ground: 50 VAC continuous; 500 VAC for 1 minute 
 

 

     

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 590 of 3383



 
                                                                                  

GFK-2314C           Chapter 6  Discrete Input Modules                                                                                             6-23 

6    

Input Module, 24 Volt DC Pos/Neg, 16 Point: IC694MDL645 

The 24 volt DC Positive/Negative Logic Input module, 
IC694MDL645, provides 16 input points in one group with a common 
power input terminal.  This input module can be wired for either 
positive logic or negative logic. Input characteristics are compatible 
with a wide range of input devices, such as pushbuttons, limit 
switches, and electronic proximity switches.  Current into an input 
point results in a logic 1 in the input status table (%I).  Field devices 
can be powered from an external supply. Depending on their 
requirements, some input devices can be powered from the module’s 
+24V OUT and 0V OUT terminals. 

Sixteen green LEDs indicate the ON/OFF status of points 1 through 
16. The blue bands on the label show that MDL645 is a low-voltage 
module. 

This module can be installed in any I/O slot in an RX3i system. 

Specifications: MDL645 
Rated Voltage 24 volts DC 
Input Voltage Range 0 to +30 volts DC 
Inputs per Module 16 (one group with a single 

common) 
Isolation: Field to Backplane 
(optical) and to frame ground 

250 VAC continuous;  
1500 VAC for one minute 

Input Current 7mA (typical) at rated voltage 
Input Characteristics  
 On–state Voltage 11.5 to 30 volts DC 
 Off–state Voltage 0 to +5 volts DC 
 On–state Current 3.2mA minimum 
 Off–state Current 1.1mA maximum 
 On response Time 7ms typical 
 Off response Time 7ms typical 
Power Consumption: 5V  80mA (all inputs on) from 5 volt 

bus on backplane 
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Power Consumption: 24V  125mA from the Isolated 24 volt 
backplane bus or from user 
supplied power 

  
Refer to Appendix A for product standards and general specifications. 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 591 of 3383



 
 

6-24           PACSystems™ RX3i  System Manual  –  October 2005                                                            GFK-2314C 

6    

Field Wiring: MDL645  
 

Terminals Connections 
1 Inputs 1-16 Common  
2 Input 1 
3 Input 2 
4 Input 3 
5 Input 4 
6 Input 5 
7 Input 6 
8 Input 7 
9 Input 8 
10 Input 9 
11 Input 10 
12 Input 11 
13 Input 12 
14 Input 13 
15 Input 14 
16 Input 15 
17 Input 16 
18 24VDC for input 

devices 
19 0V for input devices 
20 No connection 
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24V OUT 
0V OUT 
NC 
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I8 
I9 
I10 
I11 
I12 
I13 
I14 
I15 
I16 

+ 
 
 
- 

- 
 
 

+ 

Module Circuits Terminals        Field Wiring 

.1μf 
680

Optical 
Coupler

3.3K

Other Circuits

 
 
Note:  If the 24V OUT pin is used to connect to input devices in the field, the isolation 
specification for this module changes to: 
 
Field to Backplane (optical) and to frame ground: 50 VAC continuous; 500 VAC for 1 minute 
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Input Module: 24 Volt DC 16 Point Pos/Neg Logic: IC694MDL646 

The 24VDC Positive/Negative Logic 16 Point Input module, 
IC694MDL646, provides 16 input points in one group with a common 
power input terminal.  The on and off response times for this module 
are typically 1 ms. This input module can be wired for either positive 
logic or negative logic.  Input characteristics are compatible with a 
wide range of input devices, such as pushbuttons, limit switches, and 
electronic proximity switches.  Current into an input point results in a 
logic 1 in the input status table (%I).  Field devices can be powered 
from an external supply. Depending on their requirements, some 
input devices can be powered from the module’s +24V OUT and 0V 
OUT terminals. 

Sixteen green LEDs indicate the ON/OFF status of points 1 through 
16.  The blue bands on the label show that MDL646 is a low-voltage 
module. 

This module can be installed in any I/O slot in an RX3i system. 

Specifications: MDL646 
Rated Voltage 24 volts DC 
Input Voltage Range 0 to +30 volts DC 
Inputs per Module 16 (one group with a single 

common) 
Isolation: Field to Backplane 
(optical) and to frame ground 

250 VAC continuous;  
1500 VAC for one minute 

Input Current 7mA (typical) at rated voltage 
Input Characteristics  
 On–state Voltage 11.5 to 30 volts DC 
 Off–state Voltage 0 to +5 volts DC 
 On–state Current 3.2mA minimum 
 Off–state Current 1.1mA maximum 
 On response Time 1ms typical 
 Off response Time 1ms typical 
Power Consumption: 5V  80mA (all inputs on) from 5 volt 

bus on backplane 
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Power Consumption: 24V  125mA from the Isolated 24 volt 
backplane bus or from user 
supplied power 

 
Refer to Appendix A for product standards and general specifications. 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 593 of 3383



 
 

6-26           PACSystems™ RX3i  System Manual  –  October 2005                                                            GFK-2314C 

6    

Field Wiring: MDL646  
 

Terminals Connections 
1 Inputs 1-16 

Common  
2 Input 1 
3 Input 2 
4 Input 3 
5 Input 4 
6 Input 5 
7 Input 6 
8 Input 7 
9 Input 8 
10 Input 9 
11 Input 10 
12 Input 11 
13 Input 12 
14 Input 13 
15 Input 14 
16 Input 15 
17 Input 16 
18 24VDC for input 

devices 
19 0V for input 

devices 
20 No connection 
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Note:  If the 24V OUT pin is used to connect to input devices in the field, the isolation 
specification for this module changes to: 
 
Field to Backplane (optical) and to frame ground: 50 VAC continuous; 500 VAC for 1 minute 
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Input Module, 5/12 VDC (TTL) 32 Point Pos/Neg Logic: IC694MDL654 

 

IC694MDL654 

INPUT 
5/12 VDC 

POS/NEG LOGIC 

17 18 19 20 21 22 23 24  
        F 

25 26 27 28 27 30 31 32  

1 2 3 4 5 6 7 8  
        F 

9 10 11 12 13 14 15 16  

17-32 1-16 

 

The 5/12VDC (TTL) 32 Point Positive/Negative Logic Input 
module, IC694MDL654 provides 32 discrete TTL voltage threshold 
input points.  The inputs are arranged in four isolated groups of eight. 
Each group has its own common.  The inputs are positive or 
negative logic inputs that operate at levels up to 15V.   
A single, regulated +5V supply (current limited to approximately 
150mA) is available through the I/O connectors on the front of the 
module.  This supply is generated on the module and is isolated from 
the backplane.  Its power input comes from the +5V logic supply on 
the PLC backplane.  By installing jumpers on the I/O connector, you 
can choose to power the inputs from this internal supply instead of 
powering them with an external user provided supply.  
This module does not report special fault or alarm diagnostics.  
Green LEDs indicate the ON/OFF status of each input point. The 
blue band on the front label shows that MDL654 is a low-voltage 
module.  
This module can be installed in any I/O slot in the RX3i system. 
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Specifications: MDL654 
 

Rated Voltage 5 to 12 volts DC, Positive or Negative Logic 
Input Voltage Range 0 to 15 volts DC 
Inputs per Module  32 (four groups of eight inputs each) 
 98.4 feet (30 meters), maximum cable length 

Maximum number of inputs per group on at the same time 
depends on the ambient temperature as shown below. 

Isolation:  
   Field to Backplane     
  (optical) and to frame ground 

250 VAC continuous; 1500 VAC for one minute 

  Group to Group  50 VAC continuous; 500 VAC for one minute 
Input Current 3.0mA (typical ON current @ 5VDC) 
 8.5mA (typical ON current @ 12VDC) 
Input Characteristics  
 On–state Voltage 4.2 to 15 volts DC 
 Off–state Voltage 0 to 2.6 volts DC 
 On–state Current 2.5mA (minimum) 
 Off–state Current 1.2mA (maximum) 
 On response Time 1ms maximum 
 Off response Time 1ms maximum 
Internal Power Consumption 195mA (maximum) from +5V  bus on backplane; (29mA + 

0.5mA/point ON + 4.7mA/LED ON)  
440mA (maximum) from +5V bus on backplane (if module 
isolated +5V supply used to power inputs and all 32 inputs ON)

 96mA (typical) from user input supply @ 5VDC and 32 inputs 
ON) 

 272mA (typical) from user input supply @ 12VDC and 32 inputs 
ON) 

Isolated +5V Supply +5 volts DC +/-5% 
 Current limit 150mA (typical) 
 

Refer to Appendix A for product standards and general specifications. 

Input Points vs. Temperature 
 

10°C 20°C 30°C 50°C 60°C

Number of Inputs per 
Group ON 

Ambient Temperature  (°C)
40°C

5/12V Supply

4 Inputs per 
Group ON 
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Field Wiring: MDL654  
The blue band on the label shows that MDL654 is a low-voltage module. 

Connections are made to two male 24–pin connectors (Fujitsu FCN–365P024–AU) on the front 
of the module.  Wiring from the connectors to field devices is made through a cable having a 
mating female connector on one end and stripped and tinned wires on the other end.  You can 
purchase a pair of pre–wired cables, catalog numbers IC693CBL327 and IC693CBL328 or build 
cables.  See Appendix B for more information. 
Conventional TTL wiring practices should be followed when installing this module. For noise 
immunity, I/O control lines connected to the module must be less than 30 meters in length 
(signal attenuation limits wiring length to less than this maximum). 
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Note:  If the 24V OUT pin is used to connect to input devices in the field, the isolation 
specification for this module changes to: Note:  If the 24V OUT pin is used to connect to input 
devices in the field, the isolation specification for this module changes to: 

Field to Backplane (optical) and to frame ground: 50 VAC continuous; 500 VAC for 1 minute 

TTL Wiring 
To be compatible with TTL outputs, the negative logic configuration should be used as shown 
below. 

 USER
CIRCUIT

5V

TTL
IC

OUTPUT

COMx

INPUTx

MODULE
INPUT
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Input Module, 24 VDC Pos/Neg Logic, 32 Point: IC694MDL655 

 

IC694MDL655 

INPUT 
24 VDC 

POS/NEG LOGIC 

17 18 19 20 21 22 23 24  
        F 

25 26 27 28 27 30 31 32  

1 2 3 4 5 6 7 8  
        F 

9 10 11 12 13 14 15 16  

17-32 1-16 

 

The 24VDC Positive/Negative Logic Input module, IC694MDL655, 
provides 32 discrete input points.  The inputs are positive or negative 
logic inputs and will operate at levels up to 30V. 

The inputs are arranged in four isolated groups of eight; each group 
has its own common. Isolation is provided between the four groups 
of inputs, however each group of eight inputs is referenced to the 
same user common connection.  This module reports no special fault 
or alarm diagnostics.   

Power to operate field devices can come from an external supply or 
from the module’s isolated +24 VDC output.   

Green LEDs indicate the ON/OFF status of each point. The blue 
band on the front shows that MDL655 is a low-voltage module. 

This module can be installed in any I/O slot in the RX3i system. 
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Specifications: MDL655 
 

Rated Voltage 24 volts DC, Positive or Negative Logic 
Input Voltage Range 0 to 30 volts DC 
Inputs per Module  32 (four groups of eight inputs each) 

The maximum number of inputs on at the same time 
depends on the ambient temperature, as shown 
below. 

Isolation:   
Field to Backplane (optical) 
and to frame ground 

250 VAC continuous; 1500 VAC for one minute 

Group to Group  50 VAC continuous; 500 VAC for one minute 
Input Current 7.0mA (typical ON current @ 24 VDC) 
Input Characteristics  
 On–state Voltage 11.5 to 30 volts DC 
 Off–state Voltage 0 to 5 volts DC 
 On–state Current 3.2mA (minimum) 
 Off–state Current 1.1mA (maximum) 
 On response Time 2ms maximum 
 Off response Time 2ms maximum 
Internal Power Consumption  195mA (maximum) from +5V bus on backplane;  

(29mA +0.5mA/point ON +4.7mA/LED ON) 
224mA (typical) from isolated +24V bus on 
backplane or from user input supply @ 24VDC 
and all 32 inputs ON) 

 
Refer to Appendix A for product standards and general specifications. 

Input Points vs. Temperature 
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Number of Inputs 
per Group ON 

Ambient Temperature  (°C)
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Field Wiring: MDL655 
Connections are made to two male 24–pin connectors (Fujitsu FCN–365P024–AU) on the front 
of the module.  Wiring from the module’s connectors to field devices is made through a cable 
having a mating female connector on one end and stripped and tinned wires on the other end.  
You can purchase a pair of pre–wired cables, catalog numbers IC693CBL327 and 
IC693CBL328 or build cables.  See appendix B for more information. 
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Note:  If the 24V OUT pin is used to connect to input devices in the field, the isolation 
specification for this module changes to: 
 
Field to Backplane (optical) and to frame ground: 50 VAC continuous; 500 VAC for 1 minute 
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Input Module, 24 VDC 32 Point Grouped: IC694MDL660 
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The 24 VDC Positive/Negative Logic Input module, IC694MDL660, 
provides 32 discrete input points. The inputs are positive or negative 
logic inputs and will operate at levels up to 30V. 

The inputs are arranged in four isolated groups of eight; each group 
has its own common. Isolation is provided between the four groups 
of inputs, however each group of eight inputs is referenced to the 
same user common connection.   

Module MDL660 provides seven selectable input filter times. Filter 
times can be set from the programmer using the module’s assigned 
output data references. 

This module can be used with either a Box-style (IC694TBB032) or 
Spring-style (IC694TBS032) front Terminal Block. The Terminal 
Block is ordered separately.  

32 green LEDs indicate the ON/OFF status of points 1 through 32.  
The red/green TB LED is green when the module’s removable 
terminal block is locked in place.   It is red when the terminal block is 
not locked.  The module also sends an Addition of Terminal Block or 
Loss of Terminal Block message to the RX3i CPU to report the 
terminal block status. 

The blue bands on the label show that MDL660 is a low-voltage 
module. 

This module can be installed in any I/O slot in an RX3i system.  It 
must be used with an RX3i CPU (release 2.90 or later). It cannot be 
used with a Series 90-30 PLC CPU.  

Module MDL660 uses 48 input bits and 16 output bits to exchange 
point status and filter information with the RX3i CPU. 
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Specifications: MDL660 
 

Rated Voltage 24 volts DC 
Input Voltage Range 0 to 30 volts DC 
Inputs per Module  32 (four isolated groups of 8 inputs)  
Isolation:    

Field to Backplane 
(optical) 

250 VAC continuous; 1500 VAC for one minute 

Group to Group 250VAC continuous; 1500 VAC for one minute 
Input Current 7.0 mA per point (typical) at rated voltage 
Module ID 0x058h 
Input Characteristics:  
 On–state Voltage 11.5 to 30 VDC 
 Off–state Voltage 0 to 5 VDC 
 On–state Current 3.2mA minimum 
 Off–state Current 1.1mA maximum 
Input Filter Times 0.5ms, 1.0ms, 2.0ms, 5ms, 10ms, 50ms and 100ms, 

selectable per module 
 On response time 0.5ms, 1.0ms, 2.0ms, 5.0ms, 10.0ms, 50.0ms & 

100.0ms (as per filter setting) 
 Off response time 0.5ms, 1.0ms, 2.0ms, 5.0ms, 10.0ms, 50.0ms & 

100.0ms (as per filter setting) 
Power Consumption  300mA (all inputs on) from 5 volt bus on backplane 
Diagnostics Terminal block presence reported to RX3i CPU 

 
 Refer to Appendix A for product standards and general specifications. 
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Field Wiring: MDL660  
Connections Terminals Terminals Connections 

Input 1 1 19 Input 17 
Input 2 2 20 Input 18 
Input 3 3 21 Input 19 
Input 4 4 22 Input 20 
Input 5 5 23 Input 21 
Input 6 6 24 Input 22 
Input 7 7 25 Input 23 
Input 8 8 26 Input 24 

Common 1 - 8 9 27 Common 17 - 24 
Input 9 10 28 Input 25 
Input 10 11 29 Input 26 
Input 11 12 30 Input 27 
Input 12 13 31 Input 28 
Input 13 14 32 Input 29 
Input 14 15 33 Input 30 
Input 15 16 34 Input 31 
Input 16 17 35 Input 32 

Common 9 - 16 18 36 Common 25 - 32 

 Field Wiring                   Terminals       Field Wiring 
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Module Data: IC694MDL660 
Discrete Input Module IC694MDL660 uses 48 input reference bits and 16 output reference bits 
in the CPU. 

Input Data: MDL660 
The module uses the first 11 input bits to report its status information to the RX3i CPU. It has 
the following content: 

 Communications Word Size: 1000 = 32 inputs and 16 outputs

Fault Index

Catalog Number:

Firmware Update Mode: 1 = module waiting for firmware update

Terminal Block Present: 1 = TB not present, 0 = TB present

Not used

 8       7        6        5       4        3        2       1           16      15      14      13     12      11     10      9       

Bits 12 – 16 are not used. 

The CPU uses the information contained in these input bits to uniquely identify the module, and 
to monitor its Board Ready and Terminal Block status. 

The module reports input point data in bits 17 - 48.  

Input Status Bits 

Input Group 1 Input Group 2 Input Group 3 Input Group 4 

Bits 17-24  Bits 25-32 Bits 33-40 Bits 41-48 

Output Data: MDL660 
The module receives 16 bits of output data from the RX3i CPU. Bits 0- 8 contains the filter time 
configuration data as shown below. Bits 9 - 16 are not used. 

Binary Value in the  
Output Reference Bits Filter Time 

0000 0.5ms 

0001 1ms 

0011 2ms 

1001 5ms 

10011 10ms 

1100011 50ms 

11000111 100ms 
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Input Simulator, 8/16 Point: IC694ACC300 

The Input Simulator module, IC694ACC300, can be used to 
simulate the operation of 8-point or 16-point discrete input modules. 
The Input Simulator has no field connections.  

The Input Simulator can be substituted for actual inputs until the 
program or system is debugged.  It can also remain permanently 
installed to provide either 8 or 16 conditional input 
contacts for manual control of output devices.  

Before the Input Simulator module is installed, a 
switch in the back of the module can be used to set 
it up for either 8 point- or 16 point-operation.  When 
this switch is set for 8 points, only the first 8 toggle 
switches on the front of the Input Simulator can be 
used.   

Toggle switches on the front of the Input Simulator simulate the 
operation of discrete input devices.  A switch in the ON position 
results in a logic 1 in the input table (%I).   

Individual green LEDs indicate the ON or OFF position of each 
toggle switch.  This module can be installed in any I/O slot in an RX3i 
system. 

Specifications: ACC300 
Inputs per Module 8 or 16 (switch selectable) 

Off Response Time 20 milliseconds maximum 

On Response Time 30 milliseconds maximum 
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Internal Power Consumption 120mA (all inputs on) from 5 volt 
bus on backplane 

  
Refer to Appendix A for product standards and general specifications. 
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Discrete Output Modules 

This chapter describes discrete output modules for PACSystems RX3i controllers.   

 

Discrete Output Module Catalog Number 
Output 120 VAC 0.5 A 12 Point IC694MDL310 
Output 120/240 VAC 2 A 8 Point IC694MDL330 
Output 120 VAC 0.5 A 16 Point IC694MDL340 
RX3i  Output 124/240 VAC Isolated 16 Point IC694MDL350 
Output 120/240 VAC 2 A 5 Point Isolated IC694MDL390 
Output 12/24 VDC 0.5 A 8 Point Positive Logic IC694MDL732 
Output 125 VDC 1 A 6 Point Isolated Pos/Neg Logic IC694MDL734 
Output 12/24 VDC 0.5 A 16 Point Positive Logic IC694MDL740 
Output 12/24 VDC 0.5 A 16 Point Negative Logic IC694MDL741 
Output 12/24 VDC 1 A 16 Point Positive Logic ESCP IC694MDL742 
Output 5/24 VDC (TTL) 0.5 A 32 Point Negative Logic IC694MDL752 
Output 12/24 VDC 0.5 A 32 Point Positive Logic IC694MDL753 
Output 12/24VDC ESCP 0.75A 32 Point Grouped, Pos. IC694MDL754 
Output Isolated Relay N.O. 4 A 8 Point IC694MDL930 
Output Isolated Relay N.C. and Form C 3 A 8 Point IC694MDL931 
Output Relay N.O. 2 A 16 Point IC694MDL940 

 
 

 

7 
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Output Module, 120 Volt AC, 0.5 Amp, 12 Point: IC694MDL310 
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The 120 volt, 0.5 Amp AC Output module, IC694MDL310, provides 
12 output points in two isolated groups of six points.  Each group has 
a separate common. The two commons are not tied together inside 
the module.  The groups can be used on different phases of the AC 
supply or powered from the same supply.   Each group is protected 
with a 3 Amp fuse. An RC snubber for each output protects against 
transient electrical noise on the power line.  This module provides a 
high degree of inrush current (10x the rated current) so the outputs 
can control a wide range of inductive and incandescent loads.  AC 
power to operate loads connected to outputs must be user supplied.  
This module requires an AC power source; it cannot be used with a 
DC power source. 

Individual numbered LEDs show the ON/OFF status of each output 
point.  The red LED (F) turns ON if an output fuse blows.  The red 
bands on the label show that MDL310 is a high-voltage module. 

This module can be installed in any I/O slot in an RX3i system. 
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Specifications: MDL310 
 

Rated Voltage 120 volts AC 
Output Voltage Range 85 to 132 volts AC, 50/60 Hz 
Outputs per Module 12 (two groups of six outputs each) 
Isolation:   

Field to Backplane (optical) 
and to Frame Ground 

250 VAC continuous; 1500 VAC for 1 minute 

Group to Group 250 VAC continuous; 1500 VAC for 1 minute 
Output Current   0.5 Amp maximum per point 

1 Amp maximum per group at 60°C (140°F) 
2 Amps maximum per group at 50°C (122°F)  
Maximum load current depends on ambient temperature 
as shown below 

Output Characteristics  
 Inrush Current 5 Amps maximum for one cycle 
 Minimum Load Current 50mA 
 Maximum Load Current  
 Output Voltage Drop 1.5 volts maximum 
 Output Leakage Current 3mA maximum at 120 volts AC 
 On Response Time 1ms maximum 
 Off Response Time 1/2 cycle maximum 
Power Consumption  210mA (all outputs on) from 5 volt bus on backplane 
Fuses (quantity 2) 3 Amps, GE Fanuc part #44A724627-111(1). See 

chapter 2 for more information.  
 

Refer to Appendix A for product standards and general specifications. 

Load Current versus Temperature 
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Total Module Load 
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Field Wiring: MDL310 
Terminal Connection 

1 Output 1 
2 Output 2 
3 Output 3 
4 Output 4 
5 Output 5 
6 Output 6 
7 No connection 
8 No connection 
9 Outputs 1 - 6 common (return) 
10 No connection 
11 Output 7 
12 Output 8 
13 Output 9 
14 Output 10 
15 Output 11 
16 Output 12 
17 No connection 
18 No connection 
19 Outputs 7-10 common (return) 
20 No connection 
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Output Module, 120/240 Volt AC, 2 Amp, 8 Point: IC694MDL330 
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The 120/240volt, 2 Amp AC Output module, IC694MDL330, 
provides eight output points in two isolated groups of four points.  
Each group has a separate common.  The two commons are not tied 
together inside the module.  The groups can be used on different 
phases of the AC supply or powered from the same supply.   AC 
power to operate loads connected to outputs must be user supplied.  
This module requires an AC power source; it cannot be used with a 
DC power source. 

Each group is protected with a 5 Amp fuse for each common. An RC 
snubber for each output protects against transient electrical noise on 
the power line.  This module provides a high degree of inrush current 
(10 times the rated current) so the outputs can control a wide range 
of inductive and incandescent loads.   

Individual numbered LEDs show the ON/OFF status of each output 
point.  The red LED (F) turns ON if an output fuse blows.  The red 
bands on the label show that MDL330 is a high-voltage module. 

This module can be installed in any I/O slot in an RX3i system. 
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Specifications: MDL330  
 

Rated Voltage 120/240 volts AC 
Output Voltage Range 85 to 264 volts AC, 50/60 Hz 
Outputs per Module 8 (two groups of four outputs each) 
Isolation:   

Field to Backplane (optical) 
and to Frame Ground 

250 VAC continuous; 1500 VAC for 1 minute 

Group to Group 250 VAC continuous; 1500 VAC for 1 minute 
Output Current  2 Amp maximum per point 

4 Amps maximum per group at 40°C (104°F) Maximum 
load current depends on ambient temperature as shown 
below 

Output Characteristics  
 Inrush Current 20 Amps maximum for one cycle 
 Minimum Load Current 100mA 
 Output Voltage Drop 1.5 volts maximum 
 Output Leakage Current  3mA maximum at 120 volts AC 

6mA maximum at 240 volts AC 
 On Response Time 1ms maximum 
 Off Response Time 1/2 cycle maximum 
Power Consumption  160mA (all outputs on) from 5 volt bus on backplane 
Fuses (quantity 2) 5 Amp, GE Fanuc part number 44A724627-114(1). See 

chapter 2 for more information. 

Refer to Appendix A for product standards and general specifications. 

Load Current versus Temperature 
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Field Wiring: MDL330 
Terminal Connection 

1 No connection 
2 Output 1 
3 No connection 
4 Output 2 
5 No connection 
6 Output 3 
7 No connection 
8 Output 4 
9 No connection 
10 Outputs 1 - 4 common (return) 
11 No connection 
12 Output 5 
13 No connection 
14 Output 6 
15 No connection 
16 Output 7 
17 No connection 
18 Output 8 
19 No connection 
20 Outputs 5 - 8 common (return) 
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Output Module, 120 Volt AC, 0.5 Amp, 16 Point: IC694MDL340 

The 120 volt, 0.5 Amp AC Output module, IC694MDL340, provides 16 
output points in two isolated groups of eight points.  Each group has a 
separate common. The two commons are not tied together inside the 
module.  The groups can be used on different phases of the AC supply or 
powered from the same supply.   Each group is protected with a 3 Amp 
fuse. An RC snubber protects each output against transient electrical noise 
on the power line.  This module provides a high degree of inrush current; so 
the outputs can control a wide range of inductive and incandescent loads.  
AC Power to operate loads connected to outputs must be supplied by the 
user.  This module requires an AC power source. 

Individual numbered LEDs show the ON/OFF status of each output point.  
The red LED (F) turns ON if either of the fuses blows.  A load must be 
connected to the blown fuse for the indicator to light.  The red bands on the 
label show that MDL340 is a high-voltage module. 

This module can be installed in any I/O slot in an RX3i system. 

Specifications: MDL340 
Rated Voltage 120 volts AC 
Output Voltage Range 85 to 132 volts AC, 50/60 Hz 
Outputs per Module 16 (two groups of eight outputs each) 
Isolation:   

Field to Backplane (optical) 
and to Frame Ground 

250 VAC continuous;  
1500 VAC for 1 minute 

Group to Group 250 VAC continuous; 1500 VAC for 1 
minute 

Output Current 0.5 amp maximum per point 
3 amps maximum per group 

Output Characteristics  
 Inrush Current 20 amps maximum for one cycle 
 Minimum Load Current 50 mA 
 Output Voltage Drop 1.5 volts maximum 

 Output Leakage Current 2 mA maximum at 120 volts AC 
 On Response Time 1 ms maximum 
 Off Response Time 1/2 cycle maximum 

Power Consumption  315 mA (all outputs ON) from 5 volt bus  
on backplane 
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Fuses (quantity 2) 3 Amps, GE Fanuc part number 
44A724627-111(1). See chapter 2 for 
more information. 

Refer to Appendix A for product standards and general specifications. 
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Field Wiring: MDL340 
Terminal Connection 

1 Output 1 
2 Output 2 
3 Output 3 
4 Output 4 
5 Output 5 
6 Output 6 
7 Output 7 
8 Output 8 
9 Outputs 1 – 8 common (return) 
10 No connection 
11 Output 9 
12 Output 10 
13 Output 11 
14 Output 12 
15 Output 13 
16 Output 14 
17 Output 15 
18 Output 16 
19 Outputs 9 - 16 common (return) 
20 No connection 
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Output Module, 120VAC 16 Point Isolated, IC694MDL350 
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The 120/240VAC 16-Point Isolated Output module, IC694MDL350, 
provides 16 individually-isolated output points.  A high level of noise 
immunity minimizes the need for external snubbers to protect the 
outputs against transient electrical noise on the power line.  The outputs 
can control a wide range of inductive and incandescent loads.  Power to 
operate the output loads must be provided with an external AC power 
supply.  

A DIP switch on back of the module is used to select the outputs’ default 
mode: Force Off or Hold Last State. The module must be removed from 
the backplane to set this switch.  

This module can be used with a Box-style (IC694TBB032), Extended 
Box-style (IC694TBB132),  Spring-style (IC694TBS032), or Extended 
Spring-style (IC694TBS132) Terminal Block. Extended terminal blocks 
provide the extra shroud depth typically needed for field wiring to AC 
devices. See chapter 15 for more information on Terminal Blocks. 
Terminal Blocks are ordered separately.  

Individually-numbered LEDs show the ON/OFF status of each output 
point.  The TB LED indicates presence of the removable Terminal Block. 
The TB LED is green when the Terminal Block is present or red when 
the Terminal Block is not present. The red bands on the door card 
indicate the MDL350 is a high-voltage module. 

The IC694MDL350 module can be installed in any I/O slot in an RX3i 
system.  It must be used with an RX3i CPU release 3.50 or greater. It 
cannot be used with a Series 90-30 PLC CPU. 
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Specifications: IC694MDL350 
Rated Voltage 120/240 volts AC 
Output Voltage Range 74 – 265VAC (47 to 63 Hz), 120/240VAC nominal 
Outputs per Module 16 isolated 
Isolation:   

Field to Logic Side 250 VAC continuous;  1500 VAC for 1 minute 
Group to Group 250 VAC continuous; 1500 VAC for 1 minute 

Power Consumption  315 mA (with all outputs ON) from 5 volt bus  on backplane 
Diagnostics Field side terminal block status reported to RX3i CPU  
Output Current  
(Linear derating) 

Per Point  2A max. @ 30°C, 1A max. @ 60°C  
Per Module  5A max. @ 30°C, 4A max. @ 60°C 

Output Characteristics  
Inrush Current 20 Amps maximum for one cycle 
Minimum Load Current 10 mA per point 
Output Voltage Drop 1.5 volts maximum 
Output Leakage Current 2 mA maximum 
On, Off Response Times 1/2 cycle maximum 
Fuses No internal fusing. Use of appropriate external fuses is 

recommended for short circuit protection. 

 Refer to Appendix A for product standards and general specifications. 

Setting the Output Defaults 
The DIP switch on back of the module selects the default operation for the module’s outputs. 
The module must be removed from the backplane to set this switch. Note that there are two DIP 
switches on the module. Only the upper switch is used for this module.  

Outputs Default DIP Switch 
Closed (left) = Hold Last State 

Open (right) = Force Off  
 
 

                            Not Used  

With the Outputs Default Mode switch in the 
right (open) position, the outputs will turn off 
whenever communication with the CPU is 
lost.  When the switch is in the left position, 
the outputs will hold their last programmed 
value whenever communication with the CPU 
is lost. 

Backplane power and power to the outputs must be present to Hold Last State. Otherwise, the 
module will default outputs regardless of the DIP switch setting. 

The Outputs Default Mode selection made with the DIP switch must match the selection made 
for this feature in the module’s software configuration. If the two do not match, a warning 
message is displayed in the fault table. 
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Field Wiring: MDL350  
Connections Terminals Terminals Connections 

Output 1 1 19 Output 9 
Output 1 Supply 2 20 Output 9 Supply 

Output 2 3 21 Output 10 
Output 2 Supply 4 22 Output 10 Supply 

Output 3 5 23 Output 11 
Output 3 Supply 6 24 Output 11 Supply 

Output 4 7 25 Output 12 
Output 4 Supply 8 26 Output 12 Supply 

Output 5 9 27 Output 13 
Output 5 Supply 10 28 Output 13 Supply 

Output 6 11 29 Output 14 
Output 6 Supply 12 30 Output 14 Supply 

Output 7 13 31 Output 15 
Output 7 Supply 14 32 Output 15 Supply 

Output 8 15 33 Output 16 
Output 8 Supply 16 34 Output 16 Supply 
No connection 17 35 No connection 
No connection 18 36 No connection 

 Field Wiring                   Terminals       Field Wiring 
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Output Module, 120/240 Volt AC Isolated, 2 Amp, 5 Pt: IC694MDL390 
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IC694MDL390 

 

The 120/240 volt, 2 Amp Isolated AC Output module, 
IC694MDL390, provides five isolated output points, each with a 
separate common.   Each output circuit is isolated from the others 
relative to the AC power source. The commons are not tied together 
inside the module.  The output circuits can be used on different 
phases of the AC supply or powered from the same supply.   AC 
Power to operate the loads connected to the outputs must be 
supplied by the user.  This module requires an AC power source, it 
cannot be used with a DC power source. 

Outputs are individually fused with a 3 Amp fuse. An RC snubber 
protects each output against transient electrical noise on the power 
line.  This module provides a high degree of inrush current (greater 
than 10 times the rated current) so the outputs can control a wide 
range of inductive and incandescent loads.   

Individual numbered LEDs show the ON/OFF status of each output 
point.  The red LED (F) turns ON if an output fuse blows.  The red 
bands on the label show that MDL390 is a high-voltage module. 

This module can be installed in any I/O slot in an RX3i system. It 
should be configured as an 8-point output module with programs 
referencing the five least significant bits. 
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Specifications: MDL390  
 

Rated Voltage 120/240 volts AC 
Output Voltage Range 85 to 264 volts AC, 50/60 Hz 
Outputs per Module 5 (each output isolated from the others) 
Isolation:   

Field to Backplane (optical) 
and to Frame Ground 

250 VAC continuous;  
1500 VAC for 1 minute 

Point to Point 250 VAC continuous; 1500 VAC for 1 minute 
Output Current  2 Amps maximum per point 

5 Amps maximum per module at 45°C (113°F) 
2 Amps maximum per module at 60°C (140°F) 
Maximum load current depends on ambient 
temperature as shown below 

Output Characteristics  
 Inrush Current 25 Amps maximum for one cycle 
 Minimum Load Current 100mA 
 Maximum Load Current  
 Output Voltage Drop 1.5 volts maximum 
 Output Leakage Current 3mA maximum at 120 volts AC 
 6mA maximum at 240 volts AC 
 On Response Time 1ms maximum 
 Off Response Time 1/2 cycle maximum 
Power Consumption  110mA (all outputs on) from 5 volt bus on backplane 
Fuses (quantity 5) 3 Amps, GE Fanuc part number 44A724627-111(1). 

See chapter 2 for more information. 

Refer to Appendix A for product standards and general specifications. 

Load Current versus Temperature 
 

10°C 20°C 30°C 60°C

Total Module Load 
Current (Amps) 

Ambient Temperature  (°C)
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Field Wiring: MDL390 
Terminal Connection 

1 No connection 
2 Output 1 return 
3 No connection 
4 Output 1 
5 No connection 
6 Output 2return 
7 No connection 
8 Output 2 
9 No connection 
10 Output 3 return 
11 No connection 
12 Output 3 
13 No connection 
14 Output 4 return 
15 No connection 
16 Output 4 
17 No connection 
18 Output 5 return 
19 No connection 
20 Output 5 
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Output Module, 12/24 Volt DC Positive Logic 0.5A 8 Pt, IC694MDL732 

The 12/24 volt DC Positive Logic 0.5 Amp Output module, 
IC694MDL732, provides one group of eight outputs with a common 
power output terminal.  This module has positive logic 
characteristics; it sources current to the loads from the user common 
or positive power bus.  The output device is connected between the 
negative power bus and the module output.  The output 
characteristics are compatible with a wide range of load devices, 
such as: motor starters, solenoids, and indicators.  Power to operate 
the field devices must be supplied by the user. 

Individual numbered LEDs show the ON/OFF status of each output 
point.  There are no fuses on this module. The blue bands on the 
label show that MDL732 is a low-voltage module. 

This module can be installed in any I/O slot in an RX3i system.    

Specifications: MDL732 
Rated Voltage 12/24 volts DC 
Output Voltage Range 12 to 24 volts DC (+20%, -15%) 
Outputs per Module  8 (one group of eight outputs) 
Isolation: Field to Backplane 
(optical) and to Frame 
Ground 

250 VAC continuous;  
1500 VAC for 1 minute 

Output Current 0.5 Amps maximum per point 
 2 Amps maximum per common 
Output Characteristics  
 Inrush Current 4.78 Amps for 10 ms 
 Output Voltage Drop 1 volt maximum 
 Off–state Leakage 1mA maximum 
 On Response Time 2ms maximum 
 Off Response Time 2ms maximum 
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Power Consumption 50mA (all outputs on) from 5 volt 
bus on backplane 

Refer to Appendix A for product standards and general specifications. 
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Field Wiring: MDL732 
Terminal Connection 

1 DC+ 
2 Output 1 
3 Output 2 
4 Output 3 
5 Output 4 
6 Output 5 
7 Output 6 
8 Output 7 
9 Output 8 
10 Outputs 1 - 8 common (return) 
11 No connection 
12 No connection 
13 No connection 
14 No connection 
15 No connection 
16 No connection 
17 No connection 
18 No connection 
19 No connection 
20 No connection 
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Output Module 125VDC Pos/Neg, 1 Amp, Isolated 6 Pt: IC694MDL734 

The 125 volt DC Positive/Negative Logic 1 Amp Output 
module, IC694MDL734, provides six isolated output points.  Each 
output point has a separate common terminal.  This output 
module can be wired to have either positive logic characteristics 
so that it sources current to the loads from the user common or 
positive power bus; or negative logic characteristics so that it 
sinks current from the loads to the user common or negative 
power bus.   The output characteristics are compatible with a wide 
range of load devices, such as: motor starters, solenoids, and 
indicators.  Power to operate the field devices must be supplied 
by the user. External fusing is recommended.  Two Amp loads 
can be driven by wiring and driving two outputs in parallel. 

Individual numbered LEDs show the ON/OFF status of each 
output point.  There are no fuses on this module. The red bands 
on the label show that MDL734 is a high-voltage module. 

This module can be installed in any I/O slot in an RX3i system. 

Specifications: MDL734 
Rated Voltage 125 volts DC 
Output Voltage Range +10.8 to +150 volts DC 
Outputs per Module 6 (isolated) 
Isolation:   

Field to Backplane (optical) 
and to Frame Ground 

250 VAC continuous;  
1500 VAC for 1 minute 

Point to Point 250 VAC continuous; 1500 
VAC for 1 minute 

Output Current 1 Amp maximum per point 
Output Characteristics  

 Inrush Current 15.89 Amps for 10 ms 
 Output Voltage Drop 1 volt maximum 
 Off–state Leakage 1mA maximum 
 On Response Time 7ms maximum  
 Off Response Time 5ms maximum 
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Power Consumption  90 mA (all outputs on) from 5 
volt bus on backplane 

Refer to Appendix A for product standards and general specifications. 
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Field Wiring: MDL734 
Terminal Positive Logic Connection Negative Logic Connection 

1 Output 1 Output 1 return (DC+) 
2 Output 1 return (DC+) Output 1 
3 Output 2 Output 2 return (DC+) 
4 Output 2 return (DC+) Output 2 
5 No connection No connection 
6 No connection No connection 
7 Output 3 Output 3 return (DC+) 
8 Output 3 return (DC+) Output 3 
9 Output 4 Output 4 return (DC+) 
10 Output 4 return (DC+) Output 4 
11 No connection No connection 
12 No connection No connection 
13 Output 5 Output 5 return (DC+) 
14 Output 5 return (DC+) Output 5 
15 Output 6 Output 6 return (DC+) 
16 Output 6 return (DC+) Output 6 
17 No connection No connection 
18 No connection No connection 
19 No connection No connection 
20 No connection No connection 
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Output Module, 12/24VDC Pos. Logic, 0.5 Amp, 16 Pt: IC694MDL740 

The 12/24 volt DC Positive Logic 0.5 Amp Output module, 
IC694MDL740, provides 16 output points in two groups of eight. Each 
group has a common power output terminal.  The module has positive 
logic characteristics; it sources current to the loads from the user 
common or positive power bus.  Output devices are connected 
between the negative power bus and the module terminals.  The 
module’s output characteristics are compatible with a wide range of 
load devices, such as: motor starters, solenoids, and indicators.  
Power to operate the field devices must be supplied by the user.  

Individual numbered LEDs show the ON/OFF status of each output 
point.  There are no fuses on this module. The blue bands on the label 
show that MDL740 is a low-voltage module. 

This module can be installed in any I/O slot in an RX3i system. 

Specifications: MDL740 
Rated Voltage 12/24 volts DC 
Output Voltage Range 12 to 24 volts DC (+20%, -15%) 
Outputs per Module 16 (two groups of eight outputs each) 
Isolation:  

Field to Backplane 
(optical) and to Frame 
Ground 

250 VAC continuous;  
1500 VAC for 1 minute 

Group to Group 250 VAC continuous; 
 1500 VAC for 1 minute 

Output Current 0.5 Amps maximum per point 
 2 Amps maximum per common 

Power Consumption  110mA (all outputs on) from 5 volt 
bus on backplane 

Output Characteristics  
 Inrush Current 4.78 Amps for 10 ms 
 Output Voltage Drop 1 volt maximum 
 Off–state Leakage 1mA maximum 
 On Response Time 2ms maximum 
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 Off Response Time 2ms maximum 

Refer to Appendix A for product standards and general specifications. 
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Field Wiring: MDL740 
Terminal Connection 

1 DC + 
2 Output 1 
3 Output 2 
4 Output 3 
5 Output 4 
6 Output 5 
7 Output 6 
8 Output 7 
9 Output 8 
10 Outputs 1 – 8 common (return) 
11 DC + 
12 Output 9 
13 Output 10 
14 Output 11 
15 Output 12 
16 Output 13 
17 Output 14 
18 Output 15 
19 Output 16 
20 Outputs 9 - 16 common (return) 
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Output Module, 12/24VDC Neg. Logic 0.5 Amp, 16 Pt: IC694MDL741 

The 12/24 volt DC Negative Logic 0.5 Amp Output module, 
IC694MDL741, provides 16 output points in two groups.  Each 
group has a common power output terminal.  This output module 
has negative logic characteristics; it sinks current from the loads to 
the user common or negative power bus.  Output devices are 
connected between the positive power bus and the output terminals.  
The module’s output characteristics are compatible with a wide 
range of load devices, such as: motor starters, solenoids, and 
indicators.  Power to operate the field devices must be supplied by 
the user.  

Individual numbered LEDs show the ON/OFF status of each output 
point.  There are no fuses on this module.  

The blue bands on the label show that MDL741 is a low-voltage 
module. 

This module can be installed in any I/O slot in an RX3i system. 

Specifications: MDL741 
Rated Voltage 12/24 volts DC 
Output Voltage Range 12 to 24 volts DC (+20%, -15%) 
Outputs per Module 16 (two groups of eight outputs 

each) 
Isolation:   

Field to Backplane (optical) 
and to Frame Ground 

250 VAC continuous;  
1500 VAC for 1 minute 

Group to Group 250 VAC continuous; 
 1500 VAC for 1 minute 

Output Current  0.5 Amps maximum per point 
2 Amps maximum per common 

Power Consumption  110mA (all outputs on) from 5 
volt bus on backplane 

Output Characteristics  
 Output Voltage Drop 0.5 volts maximum 
 Off–state Leakage 1mA maximum 
 On Response Time 2ms maximum 
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 Off Response Time 2ms maximum 

Refer to Appendix A for product standards and general specifications. 
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Field Wiring: MDL741 
Terminal Connection 

1 Outputs 1 – 8 common (return) 
2 Output 1 
3 Output 2 
4 Output 3 
5 Output 4 
6 Output 5 
7 Output 6 
8 Output 7 
9 Output 8 
10 DC + 
11 Outputs 9 - 16 common (return) 
12 Output 9 
13 Output 10 
14 Output 11 
15 Output 12 
16 Output 13 
17 Output 14 
18 Output 15 
19 Output 16 
20 DC + 
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Output Module, 12/24VDC Positive Logic ESCP, 1A, 16 Pt: 
IC694MDL742 
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The 12/24  volt DC Positive Logic 1 Amp Electronic Short Circuit 
Protection (ESCP) Output module, IC694MDL742, provides 16 
output points in two groups of eight. Each group has a common 
power output terminal.  This output module has positive logic 
characteristics: it sources current to the loads from the user common 
or positive power bus.  Output devices are connected between the 
negative power bus and the output terminals.  The nodule’s output 
characteristics are compatible with a wide range of load devices, 
such as: motor starters, solenoids, and indicators.  Power to operate 
the field devices must be supplied by the user.  
Individual numbered LEDs show the ON/OFF status of each output 
point.  There are no fuses on this module. The module’s red LED (F) 
indicates electronic short circuit protection trips.  The blue bands on 
the label show that MDL742 is a low-voltage module. 

This module can be installed in any I/O slot in an RX3i system. 

 

Electronic Short Circuit Protection 
Module MDL742 has two Electronic Short Circuit Protection circuits. The first circuit protects 
points 1 to 8 and the second protect points 9 to 16. The module electronically monitors the 
common signal for each group.  If a short circuit occurs, the module turns off the output points in 
that group, and turns on the red LED (F).  The point LEDs do not turn off.  Electronic Short 
Circuit Protection does not prevent individual outputs from exceeding their ratings, but it protects 
the module in case of a short-circuited load.  Electronic Short Circuit Protection is reset by 
cycling the 12/24 VDC user power to the module.   
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Specifications: MDL742 
 

Rated Voltage 12/24 volts DC 
Output Voltage Range 12 to 24 volts DC (+20%, -15%) 
Outputs per Module 16 (two groups of eight outputs each) 
Isolation:  

Field to Backplane (optical) 
and to Frame Ground 

250 VAC continuous;  
1500 VAC for 1 minute 

Group to Group 250 VAC continuous; 1500 VAC for 1 minute 
Output Current   1 Amp maximum per point 

4 Amps maximum per group at @ 50°C 
3 Amps maximum per group @ 60°C 
Maximum total load current depends on the ambient 
temperature as shown below 

Power Consumption  130mA (all outputs on) from 5 volt bus on backplane
Output Characteristics  

 Inrush Current 5.2 Amps for 10 ms 
 Output Voltage Drop 1.2 volts maximum 
 Off–state Leakage 1mA maximum 
 On Response Time 2ms maximum 
 Off Response Time 2ms maximum 
Refer to Appendix A for product standards and general specifications. 

Load Current vs. Temperature 
 

8 

6 

4 

2 

10°C 20°C 30°C 40°C 50°C 60°C

Total Module Load 
Current (Amps) 

Ambient Temperature(°C)

3 Amps per Group

4 Amps per Group 
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Field Wiring: MDL742 
Terminal Connection 

1 DC + 
2 Output 1 
3 Output 2 
4 Output 3 
5 Output 4 
6 Output 5 
7 Output 6 
8 Output 7 
9 Output 8 
10 Outputs 1 – 8 common (return) 
11 DC + 
12 Output 9 
13 Output 10 
14 Output 11 
15 Output 12 
16 Output 13 
17 Output 14 
18 Output 15 
19 Output 16 
20 Outputs 9 - 16 common (return) 

 

+  -  

           Q9 
Q10 
          Q11 
Q12 
          Q13 
Q14 
          Q15 
Q16 

.22μf

Other 
Circuits 

Module Circuits Terminals        Field Wiring 

1 

3 

5 

7 

9 

11 

13 

15 

17 

19 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

+  -  

          Q1 
Q2 
          Q3 
Q4 
          Q5 
Q6 
          Q7 
Q8 

ESCP
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Output Module, 5/24 VDC (TTL) Negative Logic, 32 Pt:  IC694MDL752 

 

IC694MDL752 

OUTPUT 
5/12/24 VDC 
NEG LOGIC 

17 18 19 20 21 22 23 24  
        F 

25 26 27 28 27 30 31 32  

1 2 3 4 5 6 7 8  
        F 

9 10 11 12 13 14 15 16  

17-32 1-16 

 
 

The 5/24 volt DC (TTL) Negative Logic Output module, 
IC694MDL752, provides 32 discrete outputs arranged in four isolated 
groups of eight. Each group has its own common.  The outputs are 
negative logic or sinking-type outputs (the ON state for a point results in 
an active low output).  

The module has two modes of operation.  In TTL mode, the outputs can 
switch loads across +5 VDC (±5%) and are capable of sinking a 
maximum current of 25mA per point.  In 12/24V mode, the outputs can 
switch loads over the range of +12 to -24 VDC (+20%, -15%) and are 
capable of sinking a maximum current of 0.5A per point.  

There are two pins on the I/O connectors for each group common.  Each 
pin has a current-handling capacity of 3 Amps.  It is recommended that 
connections be made to both pins when connecting the common; 
however, it is required for high-current applications (between 3 and 4 
Amps). 

Each group can be used to drive different loads.  For example, the 
module can drive TTL loads, 12 VDC loads, and 24 VDC loads on 
different groups.  It is important to consider the effects of electrical noise 
when mixing TTL and inductive-type loads. 

Each point has an internal pull–up resistor.  The resistor passively pulls 
up the output to the user positive side power input (typically +5V for TTL 
mode) when the output point FET is OFF, providing a high logic level for 
TTL applications.  All 32 outputs are forced OFF when the CPU is 
stopped.  Power to provide current to the loads must be provided by the 
user.  The module also draws a minimum amount of power from the 
user supply to provide gate drive to the output devices 

Backplane isolation between the field side and logic side is provided by opto–couplers on the 
module.  No special fault or alarm diagnostics are reported.  Individual numbered LEDs show 
the ON/OFF status of each output. 

This module can be installed in any I/O slot in an RX3i system. 
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Specifications: MDL752 
 

Rated Voltage 5, and 12 through 24 volts DC, negative logic 
(active low) 

Output Voltage Range  4.75 to 5.25 volts DC (TTL mode) 
10.2 to 28.8 volts DC (12/24V mode) 

Outputs per Module 
  

32 (four groups of eight outputs each) 
 

Isolation:  
Field to Backplane (optical) 
and to Frame Ground 

250 VAC continuous;  
1500 VAC for 1 minute 

Group to Group 50 VAC continuous; 500 VAC for 1 minute 
Output Current  25mA per point (maximum in TTL mode) 

0.5 Amps per point (maximum in 12/24V mode); with 4 
Amps maximum per group and 3 Amps maximum per 
group common pin 

Power Consumption  260mA (maximum) from 5 volt bus on backplane;  
(13mA + 3 mA/point ON + 4.7 mA/LED) 

 12 mA (maximum) per group from user supply 
 @ 5VDC and all eight outputs in group ON 

 25 mA (maximum) per group from user supply 
 @ 12 VDC and all eight outputs in group ON 

 44 mA (maximum) per group from user supply 
 @ 24 VDC and all eight outputs in group ON 

Output Characteristics  
Inrush Current 4.6 Amps for 10ms 

 On–state (active low) 0.4 volts DC (maximum in TTL mode) 
 Voltage Drop 0.24 volts DC (maximum in 12/24V mode) 
 Off–state Leakage Current 0.1mA maximum 
 On Response Time 0.5ms maximum 
 Off Response Time 0.5ms maximum 

 

Refer to Appendix A for product standards and general specifications. 
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Field Wiring: MDL752  
Connections to the output circuits are made from the load devices to two male 24–pin 
connectors (Fujitsu FCN–365P024–AU) on the front of the module.   

The module’s connectors can be connected directly to field devices using a cable having a 
mating female connector on one end and stripped and tinned wires on the other end.  You can 
purchase a pair of pre–wired cables, catalog numbers  IC694CBL327 and IC694CBL328 or 
build cables.  Refer appendix B of this manual for more information. 

Connections can also be made a pair of cables with connectors on each end.  These cables 
connect the module with DIN-rail mounted terminal blocks as described in appendix B.   
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Typical Connections: MDL752 
 

User
TTL Input

5V

24V 

5V

RX3i 
TTL INPUT

xCOM

Contactor
Coil

(User Load)
PTx

xVIN

10K 

xCOM

PTx

xVIN

10K 

xCOM

PTx

xVIN

10K 

INx

COMx
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Output Module, 12/24VDC, 0.5A Positive Logic, 32 Pt: IC694MDL753 

 

IC694MDL753 

OUTPUT 
12/24 VDC 

POS LOGIC 

17 18 19 20 21 22 23 24  
        F 

25 26 27 28 27 30 31 32  

1 2 3 4 5 6 7 8  
        F 

9 10 11 12 13 14 15 16  

17-32 1-16 

 

The 12/24 volt DC, 0.5A Positive Logic Output module, 
IC694MDL753, provides 32 discrete outputs in four isolated groups of 
eight. Each group has its own common.  The outputs are positive 
logic or sourcing type outputs; they switch the loads on the positive 
side of the power supply, and supply current to the load. The outputs 
can switch user loads over the range of +12 to +24 VDC (+20%, -
15%) and can source a maximum current of 0.5 Amps per point.  
There are two pins on the I/O connectors for each group common.  
Each pin has a current handling capacity of 3 Amps.  It is 
recommended that connections be made to both pins when 
connecting the common; however, it is required for high-current 
applications (between 3 and 4 Amps). 

Each group can be used to drive different loads.  For example, three 
groups might drive 24 VDC loads, while the fourth was reserved for 
driving 12 VDC loads.  Power to provide current to the loads must be 
provided by the user.  The module also draws a minimum amount of 
power from the user supply to provide gate drive to the output 
devices. Backplane isolation between the field side and logic side is 
provided by opto–couplers on the module. 

All 32 outputs are forced OFF when the CPU is stopped.  There are 
no special fault or alarm diagnostics reported.  Individual numbered 
LEDs show the ON/OFF status of each output. 

This module can be installed in any I/O slot in an RX3i system. 
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Specifications: MDL753 
 

Rated Voltage 
Output Voltage Range 

12 through 24 volts DC, positive logic 
10.2 to 28.8 volts DC 

Outputs per Module 
  

32 (four groups of eight outputs each)  

Isolation:  
Field to Backplane (optical) 
and to Frame Ground 

250 VAC continuous;  
1500 VAC for 1 minute 

Group to Group 50 VAC continuous; 500 VAC for 1 minute 
Output Current  0.5 Amps per point with 4 Amps maximum per group 

 and 3 Amps maximum per group common pin 
Power Consumption  260 mA (maximum) from 5 volt bus on backplane; 

(13mA + 3mA/point ON + 4.7mA/LED) 
 16.5mA (maximum) per group from user supply 

 @ 24VDC and all eight outputs in group ON 
 9.6mA (maximum) per group from user supply 

 @ 12VDC and all eight outputs in group ON 
Output Characteristics  

Inrush Current 5.4 Amps for 10 ms 
 On–state Voltage Drop 0.3 volt DC 
 Off–state Leakage Current 0.1mA maximum 
 On Response Time 0.5ms maximum 
 Off Response Time 0.5ms maximum 

 

Refer to Appendix A for product standards and general specifications. 
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Field Wiring: MDL753  
Connections to the output circuits are made from the load devices to two male 24–pin 
connectors (Fujitsu FCN–365P024–AU) on the front of the module.  The module’s connectors 
can be wired directly to field devices using a cable having a mating female connector on one 
end and stripped and tinned wires on the other end.  You can purchase a pair of pre–wired 
cables, catalog numbers IC694CBL327 and IC694CBL328 or build cables.  Refer to appendix B 
of this manual for more information. 

Connections can also be made a pair of cables with connectors on each end.  These cables 
connect the module with DIN-rail mounted terminal blocks as described in appendix B. 
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If the total current is greater than 3 Amps for a group, use both VIN pins for the group by adding 
a second wire (shown by dashed lines above). 
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Output Module, 12/24VDC,ESCP 0.75A Pos. Logic, 32 Pt: 
IC694MDL754 

 
1 2 3 4 5 6 7 8 
9 10 11 12 13 14 15 16 
17 18 19 20 21 22 23 24 
25 26 27 28 29 30 31 32 
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IC694MDL754 

 

The 12/24 volt DC, ESCP 0.75A Positive Logic Output module, 
IC694MDL754, provides 32 discrete outputs in two isolated groups of 
16. Each group has its own common.  The outputs are positive logic or 
sourcing type outputs; they switch the loads on the positive side of the 
power supply, and supply current to the load. The outputs can switch 
user loads over the range of +12 to +24 VDC (+20%, -15%) and can 
source a maximum current of 0.75 Amps per point.   

Each point has electronic overcurrent/short circuit protection and 
generates an individual fault if either condition exists.  In addition to 
output driver faults being sent back to the RX3i controller, the module 
provides a loss of field side power fault, ESCP point failure within a 
group, field terminal block ON/OFF status and a DIP switch 
configuration mismatch fault.      

Each group can be used to drive different loads.  For example, one 
groups might drive 24 VDC loads, and the other could drive 12 VDC 
loads.  Power for the loads must be provided by the user.   

A DIP switch on back of the module is used to select the outputs 
default mode: Force Off or Hold Last State. The module must be 
removed from the backplane to set this switch. 

This module can be used with either a Box-style (IC694TBB032) or 
Spring-style (IC694TBS032) front Terminal Block. The Terminal Block 
is ordered separately.  

The blue bands on the label show that MDL754 is a low-voltage 
module. 

This module can be installed in any I/O slot in an RX3i system.  It must 
be used with an RX3i CPU (release 2.90 or greater). It cannot be used 
with a Series 90-30 PLC CPU.  
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Specifications: MDL754 
 

Rated Voltage 
Output Voltage Range 

12/24 volts DC, nominal 
10.2 to 30 volts DC 

Outputs per Module 32 (two isolated groups of 16 outputs each)  
Isolation:  

Field to Backplane (optical) 
and to Frame Ground 

250 VAC continuous;  
1500 VAC for 1 minute 

Group to Group 250 VAC continuous; 1500 VAC for 1 minute 
Module ID 0x059h 
Output Current  0.75 Amps per point  
Power Consumption  300 mA (maximum) from 5 volt bus on backplane;  
Thermal Derating No derating at 24VDC. At 30VDC, outputs are derated 

above 42 degrees C as shown below. 
External Power Supply +12 VDC to +30 VDC, 12/24 VDC nominal 
Output Characteristics  

Inrush Current 3 Amps supplied for 10ms without ESCP trip 
Output Voltage Drop 0.3 volt DC maximum 
Steady-state overcurrent 
trip 

5A typical per point 

Output Leakage Current 0.1mA maximum 
On Response Time 0.5ms maximum 
Off Response Time 0.5ms maximum 
Protection Short-circuit protection, overcurrent protection, 

overtemperature protection, all with auto recovery . 
Refer to Appendix A for product standards and general specifications. 

Output Points vs. Temperature 
 

32 

24 

16 

8 

10°C 20°C 30°C 40°C 50°C 60°C

Number of Outputs ON 

Ambient Temperature  (°C)

32 Outputs On 

12 Outputs On 

24 VDC

30 VDC

42°C
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LEDs 
 

1 2 3 4 5 6 7 8 
9 10 11 12 13 14 15 16 
17 18 19 20 21 22 23 24 
25 26 27 28 29 30 31 32 

 

Outputs 1 – 16 Power Present 

Outputs 17 – 32 Power Present

Terminal Block Present 

32 green/yellow LEDs on the module indicate 
the ON/OFF status of points 1 through 32.  
These LEDs are green when the 
corresponding outputs are on, and yellow if 
the outputs are faulted. They are off when the 
corresponding outputs are off.  

Two green/yellow LEDs indicate the presence of field power to each of the isolated output groups. 
They are green if field power is  within limits. They are yellow if a point fault exists within their 
group.  And they are off when field power is absent or outside operating limits.  

The module’s red/green Terminal Block LED is green when the module’s removable terminal block 
is locked in place.   It is red when the terminal block is not locked. The Terminal Block LED blinks 
if there is a non-recoverable module fault. The module also sends an Addition of Terminal Block or 
Loss of Terminal Block message to the RX3i CPU to report the Terminal Block status. 

 

Electronic Short-circuit Protection 
 Each output point provides  “self-recovering” protection against overcurrent, short circuit and 
overtemperature.  The fault is present until the condition that caused the fault is removed or the 
faulted point is turned off.  After the fault condition is removed the output driver automatically 
sets the output to the state it was in before the fault occurred.   

Each output point provides transient voltage protection to clamp high voltages at or below 
40VDC.  Reverse voltage protection is provided for field power inputs. 
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Output Defaults 
The DIP switch on back of the module selects the default operation for the module’s outputs. 
The module must be removed from the backplane to set this switch. Note that there are two DIP 
switches on the module. Only the upper switch is used for this module.  

Outputs Default DIP Switch 
Closed (left) = Hold Last State 

Open (right) = Force Off  
 
 

Not Used for IC694MDL754 

With the Outputs Default switch in the right 
(open) position, the outputs mode is set to 
Force Off. In this mode, the outputs will go 
to zero whenever communication with the 
CPU is lost.  When the switch is in the left 
position, the Outputs Default mode is set 
to Hold Last State. In this mode the 
outputs will retain their last programmed 
value whenever communication with the 
CPU is lost, and field power is present.   

The Outputs Default selection made with the DIP switch must match the selection made for this 
feature in the module’s software configuration. If the two do not match, a fault occurs.  

The table below summarizes the operation of Outputs Default mode with and without backplane 
power and field (external) power. 

Backplane 
Power 

Field 
Power 

Outputs 
Default 

Operation 

On On Force Off or 
Hold Last 
State 

Normal Operation.  If module fault detected, outputs are 
set to zero. 

On Off Force Off or 
Hold Last 
State 

Module detects loss of field power, communicates fault to 
CPU while setting outputs to Off state.  After field power is 
restored, the outputs are held in Off state until the module 
receives new output data from the CPU. Point LEDs 
indicate desired output without field power. 

Force Off Module detects loss of communications and turns off the 
outputs within 400ms.  LEDs are off.  

Off On 

Hold Last 
State 

Module detects loss of communications and holds outputs 
on their last states until the CPU sends new output data.  
LEDs are off 
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Field Wiring: MDL754  
 

Connections Terminals Terminals Connections 
Output 1 1 19 Output 17 
Output 2 2 20 Output 18 
Output 3 3 21 Output 19 
Output 4 4 22 Output 20 
Output 5 5 23 Output 21 
Output 6 6 24 Output 22 
Output 7 7 25 Output 23 
Output 8 8 26 Output 24 
Output 9 9 27 Output 25 
Output 10 10 28 Output 26 
Output 11 11 29 Output 27 
Output 12 12 30 Output 28 
Output 13 13 31 Output 29 
Output 14 14 32 Output 30 
Output 15 15 33 Output 31 
Output 16 16 34 Output 32 

DC+ for 1 - 16 17 35 DC+ for 17 - 32 
DC- for 1 - 16 18 36 DC- for 17 - 32 

 Field Wiring                   Terminals       Field Wiring 
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Module Data: IC694MDL754 

Module MDL754 uses 48 input bits and 32 output bits to exchange point status and filter 
information with the RX3i CPU. 

Input Data: MDL754 
The module uses the first 16 input bits to report its status information to the RX3i CPU. It has 
the following content: 

 

 8       7        6        5       4        3        2       1          16      15      14      13     12      11     10      9      

Communications Word Size: 1001 = 48 inputs and 32 outputs

Fault Index

Catalog Number:

Firmware Update Mode: 1 = module waiting for firmware update

Terminal Block Present: 1 = TB not present, 0 = TB present

Field Power Group 1: 1 = below limit, 0 = at limit or above

ESCP Fault Group 1: ESCP fault, 0 = no ESCP fault

Field Power Group 2: 1 = below limit, 0 = at limit or above

ESCP Fault Group 2: 1 = ESCP fault, 0 = no ESCP fault

Hold Last State DIP Switch: 1 = Hold Last State Enabled, 0 = Default to 0

 

The CPU uses the information contained in these input bits to uniquely identify the module, and 
to monitor its status. 

The module reports the ESCP fault status of the outputs in input bits 17 - 48.  

 

Output ESCP Status Bits 

Output Group 1 Output Group 2 

17-32 33 - 48 

Output Data: MDL754 
The module receives 32 bits of output data from the RX3i CPU.  
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Output Module, Isolated Relay, N.O., 4 Amp, 8 Point: IC694MDL930 

***********v 
1 2 3 4 5 6 7 8  
        F 

9 10 11 12 13 14 15 16  

Q1 
 
 
 

Q2 
 
 
 

Q3 
 
 
 

Q4 
 
 
 

Q5 
 
 
 

Q6 
 
 
 

Q7 
 
 
 

Q8 
 

IC694MDL930 

 

The 4 Amp Isolated Relay Output module, IC694MDL930, 
provides eight normally–open relay circuits for controlling output 
loads.  The output switching capacity of each circuit is 4 Amps.  
Each output point is isolated from the other points, and each point 
has a separate common power output terminal.  The relay outputs 
can control a wide range of output devices, such as: motor starters, 
solenoids, and indicators.  The user must supply the AC or DC 
power to operate the field devices connected to this module.   

Individual numbered LEDs show the ON/OFF status of each output 
point.  There are no fuses on this module. The red bands on the 
label show that MDL930 is a high-voltage module. 

This module can be installed in any I/O slot in an RX3i system. 
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Specifications: MDL930 
 

Rated Voltage 24 volts DC, 120/240 volts AC (nominal - see the following 
table for exceptions) 

Operating Voltage 5 to 30 volts DC 
 5 to 250 volts AC, 50/60 Hz 
Outputs per Module 8 isolated outputs 
Isolation:  

Field to Backplane 
and to Frame Ground 

250 VAC continuous;  
1500 VAC for 1 minute 

Point to Point 250 VAC continuous; 1500 VAC for 1 minute 
Maximum Load  4 Amps resistive maximum per output 

 2 Amps pilot duty per output 
 20 Amps maximum per module for UL installations 

Maximum Load depends on the ambient temperature as 
shown below 

Minimum Load 10mA 
Maximum Inrush 5 Amps 
On Response Time 15ms maximum* 
Off Response Time 15ms maximum* 
Power Consumption 6mA (all outputs on) from 5 volt bus on backplane 

 70mA (all outputs on) from relay 24V bus on backplane 

Refer to Appendix A for product standards and general specifications. 

* When this module is used with DC power supply IC695PSD040 or PSD140, special 
precautions should be taken because dropouts in the source voltage will be seen by 
this module and may cause relay dropouts. 

Load Current vs. Temperature 
 

10°C 20°C 30°C 50°C 60°C

Total Module Load 
Current (Amps) 

Ambient Temperature  (°C)

32 

40°C

8 Amps

55°C

24 

8 

16 
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Load Current Limitations 
 

Operating Maximum Current for Load Type Typical Contact Life 
Voltage  Resistive  Lamp or Solenoid * (Number of Operations) 

24 to 120 VAC  4 Amps 2 Amps 150,000 
24 to 120 VAC  1 Amp 0.5 Amp 500,000 
24 to 120 VAC  0.1 Amp 0.05 Amp 1,000,000 

240 VAC  4 Amps 2 Amps 50,000 
240 VAC  0.1 Amp 0.05 Amp 500,000 
240 VAC  1 Amp 0.5 Amp 200,000 
24 VDC  – 3 Amps 50,000 
24 VDC  4 Amps 2 Amps 100,000 
24 VDC  1 Amp 0.5 Amp 500,000 

 24 VDC  0.1 Amp 0.05 Amp 1,000,000 
125 VDC 0.2 Amp 0.1 Amp 300,000 

 
*  Assumes a 7ms time constant 

Relay contact life, when switching inductive loads, will approach resistive load contact life if 
suppression circuits are used.  Examples of typical suppression circuits for AC and DC loads 
are shown below.  The 1A, 200V diode shown in the DC load typical suppression example is an 
industry standard 1N4935.  The resistor and capacitor shown for AC load suppression are 
standard components, available from most electronics distributors. 

Load Suppression Examples for Output Module IC694MDL930 

 DC Loads 

DC Supply 

1A, 200V 

Load Coil 
3 

MDL930 

2 

 

 

~ 

AC Source 

.022 
AC Loads 

100 Ohms 

600V 1/2W 

Load Coil 

2

3

MDL930
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Field Wiring: MDL930 
Terminal Connection 

1 No connection 
2 Output 1-1 
3 Output 1-2 
4 Output 2-1 
5 Output 2-2 
6 Output 3-1 
7 Output 3-2 
8 Output 4-1 
9 Output 4-2 
10 No connection 
11 No connection 
12 Output 5-1 
13 Output 5-2 
14 Output 6-1 
15 Output 6-2 
16 Output 7-1 
17 Output 7-2 
18 Output 8-1 
19 Output 8-2 
20 No connection 

 

Relay N. O.

Module Circuits Terminals        Field Wiring 

Q1
 
 

Q2 
 
 

Q3 
 
 

Q4 
 
 
 
 
 

Q5 
 
 

Q6 
 
 

Q7 
 
 

Q8 

NC

NC

NC

NC

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

1 

3 

5 

7 

9 

11 

13 

15 

17 

19 

LED 

 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 649 of 3383



 
 

7-44           PACSystems™ RX3i  System Manual  –  October 2005                                                       GFK-2314C 

7    

Output Module, Isolated Relay, N.C. and Form C, 8A , 8 Pt: 
IC694MDL931 
 

1 2 3 4 5 6 7 8  
        F 

9 10 11 12 13 14 15 16  

Q1 
 
 
 

Q2 
 
 
 

Q3 
 
 
 

Q4 
 
 
 

Q5 
 
 
 

Q6 
 
 
 

Q7 
 
 
 

Q8 
 

IC694MDL931 

 

The 8 Amp Isolated Relay Output  module, IC694MDL931, 
provides 4 normally-closed and 4 Form C relay circuits for 
controlling output loads provided by the user.  The output switching 
capacity of each circuit is 8 Amps.  Each output relay is isolated 
from the other relays, and each relay has a separate common 
power output terminal.  The relay outputs can control a wide range 
of load devices, such as: motor starters, solenoids, and indicators.  
The user must supply the AC or DC power to operate the field 
devices.   

Individual numbered LEDs show the ON/OFF status of each output 
point.  There are no fuses on this module. The red bands on the 
label show that MDL931 is a high-voltage module. 

This module can be installed in any I/O slot in an RX3i system. 
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Specifications: MDL931 
 

Rated Voltage 24 volts DC, 120/240 volts AC, 50/60 Hz (nominal - see 
the following table for exceptions) 

Output Voltage Range 5 to 30 volts DC  
 5 to 250 volts AC, 50/60 Hz 
Outputs per Module 8 isolated outputs 
Isolation:  

Field to Backplane 
and to Frame Ground 

250 VAC continuous;  
1500 VAC for 1 minute 

Point to Point 250 VAC continuous; 1500 VAC for 1 minute 
Maximum Load  8 Amps resistive maximum per output 
 20 Amps maximum per module for UL installations 

Maximum load depends on ambient temperature as 
shown. 

Minimum Load 10mA 
Inrush Current 8 Amps maximum for one cycle 
On Response Time 15ms maximum* 
Off Response Time 15ms maximum* 
Output Leakage 
Current 

1mA maximum at 250 volts AC, (25°C (77°F)) 

Power Consumption 6mA (all outputs on) from 5 volt bus on backplane 
110mA (all outputs on) from relay 24V bus on backplane

Refer to Appendix A for product standards and general specifications. 

* When this module is used with DC power supply IC695PSD040 or PSD140, special 
precautions should be taken because dropouts in the source voltage will be seen by 
this module and may cause relay dropouts. 

Load Current vs. Temperature 
 

10°C 20°C 30°C 50°C 60°C

Ambient Temperature  (°C)
40°C

4A per Point

32 

24 

16 

8 

35°C

6A per Point

8A per Point

45°C

Total Module Load 
Current (Amps)
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Field Wiring: MDL931 
Terminal Connection 

1 Output 1 
2 Output 1 return  
3 Output 2 
4 Output 2 return  
5 Output 3 
6 Output 3 return  
7 Output 4 
8 Output 4 return  
9 Output 5 (if normally-closed relay) 
10 Output 5 return 
11 Output 5 (if normally-open relay) 
12 Output 6 (if normally-closed relay) 
13 Output 6 return 
14 Output 6 (if normally-open relay) 
15 Output 7 (if normally-closed relay) 
16 Output 7 return 
17 Output 7 (if normally-open relay) 
18 Output 8 (if normally-closed relay) 
19 Output 8 return 
20 Output 8 (if normally-open relay) 

 

Relay N. O.

Module Circuits Terminals        Field Wiring 

LED 

Q8  NO

Q8  NC

Q3  NC

Q2  NC

Q1 NC

Q4  NC

Q5  NO

Q5  NC

Q6  NO

Q6  NC

Q7  NO

Q7  NC

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

1 

3 

5 

7 

9 

11 

13 

15 

17 

19 

Relay N. O. 

LED 

Relay N. C.
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Load Current Limitations for MDL931 
 

 
Operating 

 
Maximum Current for Load Type 

 
Typical Contact Life 

Voltage Resistive Lamp or Solenoid  * (Number of operations) 
 8 Amps 3 Amps 200,000 
5 to 120 VAC 6 Amps 2.5 Amps 300,000 
 4 Amps 1.5 Amps 400,000 
 1 Amp 0.5 Amp 1,100,000 
 8 Amps 3 Amps 100,000 
240 VAC 6 Amps 2.5 Amps 150,000 
 4 Amps 1.5 Amps 200,000 
 1 Amp 0.5 Amp 800,000 
 8 Amps 3 Amps 100,000 
24 VDC 6 Amps 2.5 Amps 150,000 
 4 Amps 1.5 Amps 200,000 
 1 Amp 0.5 Amp 800,000 
48 VDC 1.5 Amps    – 100,000 
100 VDC 0.5 Amp    – 100,000 
125 VDC 0.38 Amp 0.12 Amp 100,000 
150 VDC 0.30 Amp 0.10 Amp 100,000 

* For inductive loads 
Relay contact life, when switching inductive loads, will approach resistive load contact life if 
suppression circuits are used.  The examples below show typical suppression circuits for AC 
and DC loads.  The 1A, 200V diode shown in the DC load typical suppression circuit is an 
industry standard 1N4935.  The resistor and capacitor shown for AC load suppression are 
standard components. 

Load Suppression Examples for Output Module IC694MDL931 

 DC Loads 

DC Supply 

1A, 200V 

Load Coil 
3 

MDL931 

2 

 

 

~ 

AC Source 

.022 
AC Loads 

100 Ohms 

600V 1/2W 

Load Coil 

2

3

MDL931

 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 653 of 3383



 
 

7-48           PACSystems™ RX3i  System Manual  –  October 2005                                                       GFK-2314C 

7    

Output Module, Relay Output, N.O., 2 Amp, 16 Point: IC694MDL940 

The 2 Amp Relay Output module, IC694MDL940, provides 16 normally–
open relay circuits for controlling output loads.  The output switching 
capacity of each output is 2 Amps.  The output points are in four groups 
of four points each.  Each group has a common power output terminal.  
The relay outputs can control a wide range of load devices, such as: 
motor starters, solenoids, and indicators.  Power for the internal relay 
circuits is provided by the +24 volt DC bus on the backplane.  The user 
must supply the AC or DC power to operate field devices.   

Individual numbered LEDs show the ON/OFF status of each output point.  
There are no fuses on this module. The red bands on the label show that 
MDL940 is a high-voltage module. 

This module can be installed in any I/O slot in an RX3i system. 

Specifications: MDL940 
Rated Voltage 24 volts DC, 120/240 volts AC (nominal - see 

the following table for exceptions) 
Operating Voltage 5 to 30 volts DC  

5 to 250 volts AC, 50/60 Hz 
Outputs per Module 16 (four groups of four outputs each) 
Isolation:  

Field to 
Backplane and to 
Frame Ground 

250 VAC continuous;  
1500 VAC for 1 minute 

Point to Point 250 VAC continuous; 1500 VAC for 1 minute 
Maximum Load 2 Amps pilot duty maximum per output 

4 Amps maximum per common 
Minimum Load 10mA 
Maximum Inrush 5 Amps 
On Response Time 15ms maximum* 
Off Response Time 15ms maximum* 

 
1 2 3 4 5 6 7 8  
        F 

9 10 11 12 13 14 15 16  

Q1 
 
Q2 
 
Q3 
 
Q4 
 
Q5 
 
Q6 
 
Q7 
 
Q8 
 
Q9 
 
Q10 
 
Q11 
 
Q12 
 
Q13 
 
Q14 
 
Q15 
 
Q16 

IC694MDL940 

 

Power Consumption, 
all outputs on 

7mA  from 5 volt bus on backplane 
135mA from relay 24V bus on backplane 

 Refer to Appendix A  for product standards and general specifications. 

* When this module is used with DC power supply IC695PSD040 or PSD140, special 
precautions should be taken because dropouts in the source voltage will be seen by 
this module and may cause relay dropouts. 
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Load Current Limitations: MDL940 
 

 
Operating 

Maximum Current 
 for Load Type 

 
Typical Contact Life 

Voltage  Resistive Lamp or Solenoid *  (Number of Operations) 

24 to 120 VAC 2 Amps 1 Amp 300,000 
24 to 120 VAC 1 Amp 0.5 Amp 500,000 
24 to 120 VAC 0.1 Amp 0.05 Amp 1,000,000 

240 VAC 2 Amps 1 Amp 150,000 
240 VAC 1 Amp 0.5 Amp 200,000 
240 VAC 0.1 Amp 0.05 Amp 500,000 
 24 VDC – 2 Amps 100,000 
 24 VDC 2 Amps 1 Amp 300,000 
24 VDC 1 Amp 0.5 Amp 500,000 
 24 VDC 0.1 Amp 0.05 Amp 1,000,000 

 125 VDC 0.2 Amp 0.1 Amp 300,000 
 

∗ Assumes a 7 ms time constant 
Relay contact life, when switching inductive loads, will approach resistive load contact life if 
suppression circuits are used.  The following figures are examples of typical suppression circuits 
for AC and DC loads.  The 1A, 200V diode shown in the DC load suppression circuit is an 
industry standard 1N4935.  The resistor and capacitor shown for AC load suppression are 
standard components. 

Load Suppression Examples for Output Module IC694MDL940 

 DC Loads 

DC Supply 

1A, 200V 

Load Coil 

Comm 

MDL940 

Relay 
Output 

 

 

~ 

AC Source 

.022 
AC Loads 

100 Ohms 

600V 1/2W 

Load Coil 

MDL940

Comm

Relay 
Output
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Field Wiring: MDL940 
Terminal Connection 

1 Outputs 1 – 4 common (return) 
2 Output 1 
3 Output 2 
4 Output 3 
5 Output 4 
6 Outputs 5 -8 common (return) 
7 Output 5 
8 Output 6 
9 Output 7 
10 Output 8 
11 Outputs 9 - 12 common (return) 
12 Output 9 
13 Output 10 
14 Output 11 
15 Output 12 
16 Outputs 13 – 16 common (return) 
17 Output 13 
18 Output 14 
19 Output 15 
20 Output 16 

 

Relay N. O.

Module Circuits Terminals        Field Wiring 

LED 

1 

3 

5 

7 

9 

11 

13 

15 

17 

19 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

Q1
 
 

Q3 
 
 
 
 
 

Q6 
 
 

Q8 
 
 

Q9 
 
 

Q11 
 
 
 
 
 

Q14 
 
 

Q16 

Q2
 
 

Q4 
 
 

Q5 
 
 

Q7 
 
 
 
 
 

Q10 
 
 

Q12 
 
 

Q13 
 
 

Q15 

Other 
Circuits 
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Discrete Mixed Modules 

This chapter describes the following discrete mixed input/output module for RX3i PACSystems:   

 

  
Discrete Mixed Module Catalog Number 

High Speed Counter IC694APU300 

 

 

8 
Chapter 
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High-speed Counter Module: IC694APU300 
 

 

IC694APU300 

I1 
 
I2 
 
I3 
 
I4 
 
I5 
 
I6 
 
I7 
 
I8 
 
I9 
 
I10 
 
I11 
 
I12 
 
Q1 
 
Q2 
 
Q3 
 
Q4 

MODULE 0K

CONFIG

 

The High-speed Counter module, IC694APU300, provides direct 
processing of rapid pulse signals up to 80 kHz. The module senses 
inputs, processes the input count information, and controls the 
outputs without needing to communicate with a CPU.  

The High Speed Counter uses 16 bits of discrete input memory (%I), 
15 words of analog input memory (%AI), and 16 bits of discrete output 
memory (%Q) in the CPU. The High-speed Counter can be 
configured to have: 

 4 identical, independent simple counters 

 2 identical, independent more complex counters 

 1 complex counter 

Two green LEDs indicate the operating status of the module and the 
status of configuration parameters. Additional module features 
include: 

 12 positive logic (source) inputs with input voltage range 
selection of either 5 VDC or 10 to 30 VDC 

 4 positive logic (source) outputs 

 Counts per timebase register for each counter 

 Internal module diagnostics 

 A removable terminal board for field wiring 

Inputs can be used as count signals, direction, disable, edge-sensitive 
strobe, and preload inputs depending on the counter type selected by 
the user. Outputs can be used to drive indicating lights, solenoids, 
relays, and other devices. 

Power for the module is drawn from the backplane’s 5VDC bus. Power sources for input and 
output devices must be supplied by the user or by the +24 VDC Isolated output of the power 
supply. The module also provides a selectable threshold voltage to allow the inputs to respond 
to either 5VDC signal levels or 10 to 30VDC signal levels.  

The blue bands on the label show that APU300 is a low-voltage module. This module can be 
installed in any I/O slot in an RX3i system. 
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Specifications: APU300 
 
Inputs 

Voltage Range 5VDC (TSEL jumpered to INCOM) 
10 to 30 VDC (TSEL open) 

Positive Logic Inputs 12 
Input Thresholds (I1 to I12) 5VDC Range  10 to 30VDC Range 

 Von 3.25V Range  8.0V minimum 
 Ion 3.2mA minimum  3.2mA minimum 
 Voff 1.5V maximum  2.4V maximum 
 Ioff 0.8mA maximum 0.8mA maximum 
 Survivable Peak Voltage ± 500V for 1mSec 

Transient Common Mode Noise Rejection 1000 volts per mSec minimum 
Input Impedance See below 

Outputs 
Voltage Range 10 to 30VDC @ 500mA maximum 
Voltage Range 4.75 to 6VDC @ 20mA maximum 
Off State Leakage Current 10mA maximum per point 
Output Voltage Drop at 500 mA 0.5V maximum 
CMOS Load Drive Capability Yes 
Positive Logic Outputs 4 
Output protection Outputs are short circuit protected by a 3A pico 

fuse common to all 4 outputs 
Module 

Power Consumption  250mA from 5V bus on the backplane 
Isolation:  

Field to Backplane (optical) and to 
frame ground 

250 VAC continuous,  
1500 VAC for one minute 

Group to Group  250 VAC continuous, 1500 VAC for one minute 
 

Refer to Appendix A for product standards and general specifications. 

Input Impedance 
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Field Wiring: APU300 
Wiring information for APU300 is shown below.  

Shielded cable must be used for connecting to the High Speed Counter module. The shield for 
the cable must have a high frequency ground within 6 inches (15.24 cm) of the module to meet 
the IEC 1000-4-4 levels specified in Appendix A. The cable’s length is limited to 30 meters. 

 Terminals        Field Wiring 

I1 
I2 
I3 
I4 
I5 
I6 
I7 
I8 
I9 
I10 
I11 
I12 

5V OPTION 

+  -  

          Q1 
Q2 
          Q3 
Q4 
 

1 

3 

5 

7 

9 

11 

13 

15 

17 

19 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

+  -  

 

All 12 High Speed Counter inputs are single-ended positive logic (source) type inputs. 
Transducers with CMOS buffer outputs (74HC04 equivalent) can directly drive the High-speed 
Counter inputs using the 5V input range. Transducers using TTL totem pole or open-collector 
outputs must include a 470 ohm pull-up resistor (to 5V) to guarantee compatibility with the High-
speed Counter inputs. Transducers using high voltage open collector (sink) type outputs must 
have a 1K pull-up resistor to + 12V for compatibility with the High-speed Counter 10 to 30 volt 
input range. 

The 5VDC threshold is selected by connecting a jumper between two terminals on the 
detachable terminal board connector. Leaving the threshold selection terminals unconnected 
places the inputs in the default 10 to 30 VDC voltage range.  

Caution 

Do not connect 10 to 30 VDC to the module inputs when the 5 VDC input range (pins 13 to 15 
jumpered) is selected. Doing so will damage the module. 
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Terminal Assignments for Each Counter Type 
The following table shows which terminals to use for the type of counter selected during module 
configuration. 

Use in Counter Type Terminal Signal 
Name Pin Definition  

Type A Type B (1) Type C (2) 
1 I1 Positive Logic Input  A1 A1 A1 
2 I2 Positive Logic Input  A2 B1 B1 
3 I3 Positive Logic Input  A3 A2 A2 
4 I4 Positive Logic Input A4 B2 B2 
5 I5 Positive Logic Input PRELD1 PRELD1 PRELD1.1 * 
6 I6 Positive Logic Input  PRELD2 PRELD2 PRELD1.2 
7 I7 Positive Logic Input  PRELD3 DISAB1 DISAB1 
8 I8 Positive Logic Input  PRELD4 DISAB2 HOME 
9 I9 Positive Logic Input  STRB1 STRB1.1 * STRB1.1 * 
10 I10 Positive Logic Input  STRB2 STRB1.2 STRB1.2 
11 I11 Positive Logic Input  STRB3 STRB2.1 STRB1.3 
12 I12 Positive Logic Input  STRB4 STRB2.2 MARKER 
13 INCOM Common for positive logic inputs INCOM INCOM INCOM 
14 OUTPWR 

(3) DC+ 
 Power for positive logic outputs  OUTPWR OUTPWR OUTPWR 

15 TSEL Threshold select, 5V or 10 to 
30V  

TSEL TSEL TSEL 

16 O1 Positive Logic Output  OUT1 OUT1.1 * OUT1.1 * 
17 O2 Positive Logic Output  OUT2 OUT1.2 OUT1.2 
18 O3 Positive Logic Output  OUT3 OUT2.1 OUT1.3 
19 O4 Positive Logic Output  OUT4 OUT2.2 OUT1.4 
20 OUTCOM 

DC- 
Common for positive logic 
outputs 

OUTCOM OUTCOM OUTCOM 

(1). Type B counter:  

A1, B1 are the A and B inputs for counter 1. 
A2, B2 are the A and B inputs for counter 2. 

(2) Type C Counter: 

A1, B1 are the A and B count inputs for (+) loop 
A2, B2 are the A and B count inputs for (–) loop 

(3) OUTPWR does not source power for user loads. Output power must be supplied from an 
external supply. 

* Inputs and outputs identified by two numbers separated by a decimal point indicate the 
counter number to the left of the decimal point and the element number on the right. For 
example, STRB1.2 indicates Counter 1, Strobe 2 input. 
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Analog Input Modules 

This chapter describes Analog Input modules for PACSystems RX3i controllers.   

 
 

Discrete Output Module Catalog Number 
Analog Input Module, 4 channel Voltage IC694ALG220 
Analog Input Module, 4 channel Current IC694ALG221 
Analog Input Module, 16/8 channel Voltage IC694ALG222 
Analog Input Module, 16 channel Current IC694ALG223 
Analog Input Module, 8 Channel Non-Isolated / 4 
Channel Differential 

IC695ALG608 

Analog Input Module, 16 Channel Non-Isolated / 8 
Channel Differential 

IC695ALG616 

 
 

 

9 
Chapter 
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Analog Input Module, 4 Channel Differential Voltage: IC694ALG220 
 

MODULE 0K

IC694ALG220 

I1 
 
  
 
  
 

I2 
 
  
 
  
 

I3 
 
  
 
  
 

I4 

 

The 4–Channel Analog Voltage Input module, IC694ALG220, 
provides four analog input channels.  This module accepts inputs 
in the range of -10 to +10 volts.  Individual channels can be used 
with 4 to 20 mA inputs by jumpering the input terminals.  

Conversion speed for each of the four channels is one millisecond.  
This provides an update rate of four milliseconds for any channel.   

This module can be installed in any I/O slot of an RX3i PLC 
system.   

Isolated +24 VDC Power 
If the module is located in an RX3i Universal Backplane, an 
external source of Isolated +24 VDC is required to provide power 
for the module.  The external source must be connected via the 
TB1 connector on the left side of the backplane.   

If this module is located in an Expansion Backplane, the 
backplane’s power supply provides the Isolated +24 VDC output 
for the module.   

LEDs 
The Module OK LED is ON when the module’s power supply is 
operating.   
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Specifications: IC694ALG220 
 

Voltage Range -10 to +10 volts  * 
Calibration Factory calibrated 
Update Rate 4 milliseconds (all four channels) 
Resolution 5 mV/20 μA, (1 LSB = 5 mV) 
Absolute Accuracy ** +/-10 mV/40 μA (typical) over operating temperature

+/-30 mV/160 μA (maximum) over operating 
temperature 

Linearity <1 Least Significant Bit 
Isolation, Field to Backplane 
(optical) and to frame ground 

250 VAC continuous; 1500 VAC for 1 minute 

Cross–Channel Rejection > 80dB 
Input Impedance > 9 Megohms (voltage mode) 
 250 Ohms (current mode) 
Input Filter Response 17 Hz 
Internal Power Consumption 27 mA from +5 VDC bus on the backplane 
 98 mA from the isolated +24 VDC backplane bus 

 

Refer to Appendix A for product standards and general specifications. 

 ∗ Both inputs must be within ± 11 volts of COM, including any noise present on the inputs. 

** In the presence of severe RF interference (IEC 801–3, 10V/m), accuracy may be degraded to 
+/-100 mV/400 μA. 
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Data Format: IC694ALG220 
Module data is stored in the PLC CPU in 16–bit 2’s complement format as shown below.   

 
MSB                                                                                                                                     LSB 

+/-     10      9        8       7        6       5        4        3        2        1       0       X       X       X       X 
 

 

Scaling and Resolution 
The module scales input data so that –10 V corresponds to –32000 and +10 V corresponds to 
+32000. Resolution per bit is 5 mV or 20 mA per bit. 

 

Scaled Data 
Units 

(decimal)   

VOLTAGE (V) 
010 10 

32000

32000

0

 

A 4 to 20 mA input corresponds to a 1 to 5 Volt input to the module; therefore, the resolution of 
the 4 to 20 mA input signal is approximately 10 bits binary (1 part  in 1024).  The resolution can 
be increased to approximately 11 bits (1 part in 2048) by using a precision 250 Ohm resistor 
instead of the jumper.  The resistor causes the voltage input module to see a 4 to 20 mA input 
as 2 to 10 volts. 
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Field Wiring: ALG220  
Terminal Connection 

1-3 Current mode input jumper for 
channel 1 

2-4 Current mode input jumper for 
channel 2 

3 Channel 1 + 
4 Channel 2+ 
5 Channel 1- 
6 Channel 2 - 
7 Common 
8 Common 
9 Shield Termination Point for 

Channel 1 
10 Shield Termination Point for 

Channel 2 
11 - 13 Current mode input jumper for 

channel 3 
12 - 14 Current mode input jumper for 

channel 4 
13 Channel 3 + 
14 Channel 4+ 
15 Channel 3- 
16 Channel 4 - 
17 Common 
18 Common 
19 Shield Termination Point for 

Channel 3 
20 Shield Termination Point for 

Channel 4 

 Field Wiring         Terminals            Field Wiring 

*Optional Connection 
J = Current Mode Input Jumpers 

( + )
 

I2   
 
 

( -- ) 

      COM 

   * 
 GND 

1 
 

3 
 

5 
 

7 
 

9 
 

11 
 

13 
 

15 
 

17 
 

19 

2 
 
4 
 
6 
 
8 
 

10 
 

12 
 

14 
 

16 
 

18 
 

20 

( + ) 
 

    I1   
 
 

( -- ) 

COM 

        
GND *

 * 
J 

( + )
 

I4   
 
 

( -- ) 

    COM 

 * 
 GND

 * 
J 

*

*

*

( + ) 
 

    I3   
 
 

( -- ) 

COM 

        
GND 

* 

*

 J * 

  

To minimize the capacitive loading and noise, all field connections to the module should be 
wired using a good grade of twisted, shielded instrumentation cable.  The shields can be 
connected to either COM or GND.  The COM connection provides access to the common of the 
analog circuitry in the module.  The GND connection provides access to the backplane (frame 
ground). The (-) side of the voltage source can also be tied to the COM terminal if the source is 
floating to limit common-mode voltages.   

The optional jumpers shown can be used to configure a channel for use with 4 to 20 mA inputs. 
The resolution of 4 to 20 mA inputs can be increased from 10 bits to approximately 11 bits by 
installing a 250 Ohm resistor instead of the jumper  

Connect the + and - terminals together for all unused inputs to minimize any fluctuations in the 
analog input table for the unused points. 
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Analog Input Module, 4 Channel Differential Current: IC694ALG221 
 

MODULE 0K

IC694ALG221 

I1 
 
  
 
  
 

I2 
 
  
 
  
 

I3 
 
  
 
  
 

I4 

 

The 4–Channel Analog Current Input module, IC694ALG221, 
provides four analog input channels.  This module has two possible 
input ranges: 

 4 to 20 mA 

 0 to 20 mA 

Two range jumpers are provided with the module; one for channels 
one and two, and the other for channels three and four.  

Conversion speed for each of the four channels is one–half 
millisecond.  This provides an update rate of two milliseconds for 
any channel.  Resolution of the converted signal is 12 bits binary  
(1 part in 4096) over either range.   

Input protection for the module is sufficient for operation with 
reduced performance with up to 200 V common–mode.  The 
module provides electrical isolation of externally generated noise 
between field wiring and the backplane through the use of optical 
isolation. 

This module can be installed in any I/O slot of an RX3i system. 

Isolated +24 VDC Power 
If this module is located in an RX3i Universal Backplane, an 
external source of Isolated +24 VDC is required to provide power 
for the module.  The external source must be connected via the 
TB1 connector on the left side of the backplane.   

If the module is located in an Expansion Backplane, the 
backplane’s power supply provides the Isolated +24 VDC output 
for the module.   

LEDs 
The Module OK LED is ON when the module’s power supply is 
operating.   
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Specifications: IC694ALG221 
 

Input Current Ranges 4 to 20 mA and 0 to 20 mA 

Calibration Factory calibrated to 4 μA per count 

Update Rate 2 milliseconds (all four channels) 

Resolution at 4–20 mA 4 μA (1 LSB = 4 μA) 
Resolution at 0–20 mA 5 μA (1 LSB = 5 μA) 

Absolute Accuracy * 0.1% full scale + 0.1% reading 

Common Mode Voltage 200 volts 

Linearity < 1 Least Significant Bit 
Isolation, Field to Backplane 
(optical) and to frame ground 

250 VAC continuous; 1500 VAC for 1 minute 

Common Mode Rejection > 70dB at DC; >70dB at 60Hz 

Cross–Channel Rejection > 80dB from DC to 1kHz 

Input Impedance 250 Ohms 

Input Filter Response 325 Hz 
Internal Power Consumption 100 mA from the isolated +24 VDC supply  

25 mA from +5 VDC bus on the backplane 
 

Refer to Appendix A for product standards and general specifications. 

In the presence of severe RF interference (IEC 801–3, 10V/m), accuracy may be degraded to 
±0.5% FS. 
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Data Format: IC694ALG221 
Module data is stored in the PLC CPU in 16–bit 2’s complement format as shown below.   

 
MSB                                                                                                                                     LSB 

X       11      10      9        8       7        6       5        4        3        2        1       0       X       X       X    
 

Current Inputs, A/D Data and Scaled Units 
The default range for each input is 4 to 20 mA, scaled so that 4 mA corresponds to a count of 0 
and 20 mA corresponds to a count of 32000 with each 1000 counts representing 0.5 mA.  

 When a jumper is added to the I/O terminal board, the input range for a PAIR of inputs is 
changed to 0 to 20 mA. In 0 to 20 mA range, 0 mA corresponds to a count of 0 and 20 mA 
corresponds to a count of 32000 with each 800 counts representing 0.5 mA.   

 

4 Current (mA)

4 to 20mA Range

0 20
0 

0 to 20mA RangeScaled Data 
Units 

(decimal) 

32000 

 

If the current source is reversed into the input or is less than the low end of the current range, 
the module provides an input data word corresponding to the low end of the current range 
(0000H in PLC memory).  If an input is greater than 20 mA, the module provides an input data 
value at full scale (7FF8H in PLC memory). 
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Field Wiring: IC694ALG221  
Terminal Connection 

1 0-20mA Jumper for 
channels 1 and 2 

2 0-20mA Jumper for 
channels 1 and 2 

3 Channel 1 + 
4 Channel 2+ 
5 Channel 1- 
6 Channel 2 - 
7 Common 
8 Common 
9 Shield Termination Point 

for Channel 1 
10 Shield Termination Point 

for Channel 2 
11 0-20mA Jumper for 

channels 3 and 4 
12 0-20mA Jumper for 

channels 3 and 4 
13 Channel 3 + 
14 Channel 4+ 
15 Channel 3- 
16 Channel 4 - 
17 Common 
18 Common 
19 Shield Termination Point 

for Channel 3 
20 Shield Termination Point 

for Channel 4 

 Field Wiring         Terminals            Field Wiring 

*Optional Connections 

( + )
 

I4   
 
 

( -- ) 

    COM 

 * 
 GND 

( + )
 

I2   
 
 

( -- ) 

    COM 

 * 
 GND 

( + ) 
 

I3   
 
 

( -- ) 

     COM 

   * 
           GND

1 
 
3 
 
5 
 
7 
 
9 
 

11 
 

13 
 

15 
 

17 
 

19 

2 
 
4 
 
6 
 
8 
 

10 
 

12 
 

14 
 

16 
 

18 
 

20 

( + ) 
 

       I1   
 
 

( -- ) 

COM 

   *       
GND 

 0-20mA 
      CH1 
      CH2 

*

 0-20mA 
 CH3 
 CH4       

  * 

 
  

To minimize the capacitive loading and noise, all field connections to the module should be 
wired using a good grade of twisted, shielded instrumentation cable.  The shields can be 
connected to either COM or GND.  The COM connection provides access to the common of the 
analog circuitry in the module.  The GND connection provides access to the Backplane (frame 
ground). 

To limit common–mode voltages, each current source common line may also be tied to its 
associated COM terminal if the source is floating.  These optional connections are shown 
above. 
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Analog Input Module, 16 / 8 Channel Voltage: IC694ALG222 
 

MODULE 0K

MODULE P/S

IC694ALG222 

I1 
  

I2 
  

I3 
  

I4  
 

I5 
 

16  
 

I7 
 

18 
 

19 
 

I10 
 

I11 
 

I12 
 

I13 
 

I14 
 

I15 
 

I16 

 

The 16–Channel Analog Voltage Input module, IC694ALG222, 
provides 16 single-ended or eight differential input channels.   

Each channel can be configured using the configuration software for 
either of two input ranges: 

 0 to 10 V (unipolar), default 

 -10 to +10 V (bipolar) 

High and Low alarm limits can be configured for both ranges.   

This module can be installed in any I/O slot of an RX3i system. 

Isolated +24 VDC Power 
If the module is located in an RX3i Universal Backplane, an external 
source of Isolated +24 VDC is required to provide power for the 
module.  The external source must be connected via the TB1 
connector on the left side of the backplane.   

If this module is located in an Expansion Backplane, the backplane’s 
power supply provides the Isolated +24 VDC for the module.   

LEDs 
The MODULE OK LED provides module status information on 
powerup: 

 ON:  status is OK, module configured 

 OFF:  no backplane power or software not running (watchdog 
timer timed out) 

 Continuous rapid flashing:  configuration data not received 
from CPU 

 Slow flashes, then OFF:  failed power–up diagnostics or 
encountered code execution error 

The Module P/S LED indicates that the module’s internally-
generated +5 VDC supply is above a minimum designated level.  
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Specifications:  IC694ALG222 
 

Number of Channels 1 to 16 selectable, single-ended 
1 to 8 selectable, differential 

Input Current Ranges 0 V to +10 V (unipolar) or  
-10 V to +10 V (bipolar); selectable each channel 

Calibration Factory calibrated to: 
 2.5 mV per count on 0 V to +10 V (unipolar) range 
 5 mV per count on -10 to +10 V (bipolar) range 

Update Rate 6 milliseconds (all 16 single-ended channels) 
3 milliseconds (all 8 differential channels) 

Resolution at 0V to +10V 2.5 mV (1 LSB = 2.5 mV) 
Resolution at -10V to +10V 5 mV (1 LSB = 5 mV) 

Absolute Accuracy * +/10.25% of full scale @ 25°C (77°F) 
+/-0.5% of full scale over specified operating temperature 
range 

Linearity < 1 LSB  

Isolation, Field to Backplane 
(optical) and to frame ground 

250 VAC continuous; 1500 VAC for 1 minute 

Common Mode Voltage 
 (Differential) 

*/-11 V (bipolar range) **  

Cross–Channel Rejection > 80dB from DC to 1 kHz 

Input Impedance >500K Ohms (single-ended mode) 
>1 MegaOhms (differential mode) 

Input Filter Response 41 Hz (single-ended mode) 
82 Hz (differential mode) 

Internal Power Consumption  112 mA (maximum) from the backplane +5 VDC bus 
 41 mA (maximum) from the backplane isolated +24 VDC 
supply 

 

Refer to Appendix A for product standards and general specifications. 

* In the presence of severe RF interference (IEC 801–3, 10V/m), accuracy may be degraded to 
+/-5% FS. 

 **The summation of the differential input, common–mode voltage, and noise must not exceed 
+/-11 volts when referenced to COM. 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 673 of 3383



 
 

9-12      PACSystems™ RX3i  System Manual  –  October 2005                                                      GFK-2314C 

9    

 

Configuration: IC694ALG222  
Configurable parameters for module IC694ALG222 are described below.  
 
Parameter  Choices Description 

Active 
Channels 

1 to 16 for Single-ended 
mode, or 1 to 8 for 
Differential mode 

The number of channels to be scanned.  Channels 
are scanned in sequential, contiguous order.    

Mode Single-ended (default), or 
Differential  

In Single-ended mode, there are 16 inputs 
referenced to a single common.  In Differential 
mode, each of the 8 inputs has its own signal and 
common. 

Reference 
Address for 
Input Data 

 The memory location for input data from the 
module.  Each channel provides 16 bits of analog 
input data to the PLC CPU. 

Reference 
Address for 
Status Data 

 The memory location for where status information 
from the module starts.   

Length 8, 16, 24, 32, 40 The number of status bits reported to the PLC. Bits 
1 – 8 provide basic module diagnostics. Bits 9 – 24 
contain channel 1 – 8 high alarm and low alarm 
status.  Bits 25 – 40 contain channel 9 – 16 high 
alarm and low alarm status.  Data formats are 
shown in this section. 

Range 0 to 10 V (default)  or 
-10 to 10 V 

In the 0 to 10 V default range, input voltage values 
from 0 to 10 V report 0 to 32,000 integer values to 
the CPU.  In the -10 to 10 V range, input voltage 
values from -10 to 10 V report -32000 to 32,000 
integer values to the CPU. 

Alarm Low 0 to 10 V Range 
 =  0 to 32760 
-10 to 10 V Range 
 = -32767 to 32752 

Each channel can be assigned a low alarm limit 
alarm. Values entered without a sign are assumed 
to be positive.  Be sure the alarm low values are 
appropriate for the selected range.    

Alarm High 0 to 10 V Range 
=  0 to 32760 
-10 to 10 V Range  
= -32767 to 32752 

Each channel can also be assigned a high alarm 
limit.  Values entered without a sign are assumed 
to be positive.  Be sure the alarm high values are 
appropriate for the selected range.   

I/O Scan Set Default = 1 Assign the module to one of the I/O Scan Sets 
defined in the CPU configuration. 
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Data Format: IC694ALG222 
The 12-bit resolution module analog input data is stored in the PLC CPU in 16–bit 2’s 
complement format in the unipolar range as shown below.   

 
MSB                                                                                                                                     LSB 

X       11      10      9        8       7        6       5        4        3        2        1       0       X       X       X    
 

 

Input Scaling 
The default input mode and range is single–ended, unipolar. In 0 to 10V mode, input data is 
scaled so that 0 volts corresponds to a count of 0 and 10 volts corresponds to a count of 
+32000.   

The bipolar range and mode can be selected by changing the module’s configuration 
parameters.  In bipolar mode, -10 V corresponds to a count of -32000, 0 V corresponds to a 
count of 0, and +10 V corresponds to a count of +32000.  

Factory calibration adjusts the analog value per bit (resolution) to a multiple of full scale (2.5 mV 
per bit for unipolar; 5 mV per bit for bipolar).  The data is then scaled with the 4000 counts over 
the analog range. The data is scaled as shown below. 

 

A/D 
Bits 

(decimal)

Voltage: 0 to 10 V Range
0 100

4000 
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Status Data: IC694ALG222 
Analog Module IC694ALG222 can be configured to return 8, 16, 24, 32, or 40 status bits to the 
PLC CPU. This status data provides the following information about module operation: 

 

  1       2        3        4       5        6        7       8         

Module OK = 1, not OK = 0 

Power Supply OK = 1, below limit = 0 

Reserved 

  9      10      11      12     13      14     15      16         

Channel 1 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 1 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 2 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 2 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 3 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 3 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 4 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 4 High Alarm: 1 = below limit, 0 = at limit or above 

  17      18      19      20     21      22     23      24         

Channel 5 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 5 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 6 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 6 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 7 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 7 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 8 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 8 High Alarm: 1 = below limit, 0 = at limit or above 

  25      26      27      28     29      30     31      32         

Channel 9 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 9 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 10 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 10 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 11 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 11 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 12 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 12 High Alarm: 1 = below limit, 0 = at limit or above 

  33      34      35      36     37      38     39      40         

Channel 13 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 13 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 14 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 14 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 15 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 15 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 16 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 16 High Alarm: 1 = below limit, 0 = at limit or above 
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Field Wiring: IC694ALG222  
Terminal Single-ended Mode Differential Mode 

1, 2 not used 
3 Channel 1 Channel 1 + 
4 Channel 2 Channel 1 - 
5 Channel 3 Channel 2 + 
6 Channel 4 Channel 2 - 
7 Channel 5 Channel 3 + 
8 Channel 6 Channel 3 - 
9 Channel 7 Channel 4 + 

10 Channel 8 Channel 4 - 
11 Channel 9 Channel 5 + 
12 Channel 10 Channel 5 - 
13 Channel 11 Channel 6 + 
14 Channel 12 Channel 6 - 
15 Channel 13 Channel 7 + 
16 Channel 14 Channel 7 - 
17 Channel 15 Channel 8 + 
18 Channel 16 Channel 8 - 
19 Common Common 
20 Ground Ground 

Connections are shown below for 16-channel single-ended mode and 8-channel differential 
mode. Single-ended mode is the module’s default operating mode. Differential mode must be 
set up by configuration. 

16 Single-ended Channels 8 Differential Channels 

 Field Wiring   Terminals     Field Wiring 

*   Not Connected 

** Optional Shield Connection 

1 
 

3 
 

5 
 

7 
 

9 
 

11 
 

13 
 

15 
 

17 
 

19 

2 
 

4 
 

6 
 

8 
 

10 
 

12 
 

14 
 

16 
 

18 
 

20 
GN D** 

(-)   (+)    

 I2 

(-)   (+)    

 I4 

(-)   (+)    

 I6 

(-)   (+)    

 I8 

(-)   (+)    

 I10  

(-)   (+)    

 I12  

(-)   (+)    

 I14  

(-)   (+)    

 I16  

*
(-)   (+)    

 I1 

 I3 

 I5 

 I7 

 I9 

 I11 

 I13 

 I15 

*

(-)   (+)    

(-)   (+)    

(-)   (+)    

(-)   (+)    

(-)   (+)    

(-)   (+)    

(-)   (+)    

COM 

 

 Field Wiring         Terminals            Field Wiring 

*   Not Connected 

** Optional Connections 

1 
 
3 
 
5 
 
7 
 
9 
 

11 
 

13 
 

15 
 

17 
 

19 

2 
 
4 
 
6 
 
8 
 

10 
 

12 
 

14 
 

16 
 

18 
 

20 
GND** 

 I2 

(-)         (+)    

*
*

COM** 

 I4 

(-)         (+)    

 I6 

(-)         (+)    

 I8 

(-)         (+)    

 I1 

 I3 

(-)         (+)   

 I5 

(-)         (+)   

 I7 

(-)         (+)   

(-)         (+)   
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Analog Input Module, 16 Channel, Current: IC694ALG223 
 

MODULE 0K

USER SUPPLY

IC694ALG223 

I1 
  

I2 
  

I3 
  

I4  
 

I5 
 

16  
 

I7 
 

18 
 

19 
 

I10 
 

I11 
 

I12 
 

I13 
 

I14 
 

I15 
 

I16 

 

The 16–Channel Analog Current Input module, IC694ALG223, provides 
16 single–ended inputs.  Each input can be configured using the 
configuration software for any of three input ranges: 

 4 to 20 mA 

 0 to 20 mA 

 4 to 20 mA Enhanced 

High and Low alarm limits are available on all ranges.  In the 4 to 20 mA 
Enhanced range, a low alarm limit can be set up to detect input current 
from 4 mA to 0 mA, providing open-wire fault detection in 4 to 20 mA 
applications.   

The module also reports module status and external power supply status 
to the CPU using its assigned program reference addresses. 

This module can be installed in any I/O slot in an RX3i system. 

Module Power 
This module consumes 120 mA from the 5 VDC bus on the PLC 
backplane. It also requires 65 mA plus current loop current(s) from a user-
supplied +24 VDC supply. 

LEDs 
The MODULE OK LED provides module status information on power–up 
as follows: 

 ON:  status is OK, module configured; 

 OFF:  no backplane power or software not running (watchdog timer 
timed out); 

 Continuous rapid flashing:  configuration data not received from 
CPU; 

 Slow flashes, then OFF:  failed power–up diagnostics or 
encountered code execution error. 

The User Supply LED indicates that the external 24 VDC supply is within 
specifications. 
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Specifications: IC694ALG223 
 

Number of Channels 1 to 16 selectable; single-ended 

Input Current Ranges 0 to 20 mA, 4 to 20 mA and 4 to 20 mA Enhanced (selectable 
per channel) 

Calibration Factory calibrated to: 
  4 A per count on 4 to 20 mA range 
  5 A per count on 0 to 20 mA  and 4 to 20 mA Enhanced 
range 

Update Rate 13 milliseconds (all 16 channels) 

Resolution at 4–20 mA 4 A (4 A/bit) 
Resolution at 0–20 mA 5 A (5 A/bit) 

Resolution at 4–20 mA 
Enhanced 

5 A (5 A/bit) 

Absolute Accuracy * +/-0.25% of full scale @ 25°C (77°F):  +/- 0.5% of full scale 
over specified operating temperature range 

Linearity < 1 LSB from 4  to 20 mA (4 to 20 mA range) 
< 1 LSB from 100 A to 20 mA (0 to 20 mA and 
  4 to 20 mA Enhanced ranges)  

Isolation, Field to Backplane 
(optical) and to frame 
ground 

250 VAC continuous; 1500 VAC for 1 minute 

Common Mode Voltage 0 volts (single-ended channels) 

Cross–Channel Rejection > 80dB from DC to 1kHz 

Input Impedance 250 Ohms 
Input Low Pass Filter 
Response 

19 Hz 

External Supply Voltage 
Range 

20 to 30 VDC 

External Supply Voltage 
Ripple 

10% 

Internal Power Consumption  120 mA from the +5 VDC bus on the backplane 
65 mA from 24 VDC external user power supply (in addition 
to current loop currents) 

 

Refer to Appendix A for product standards and general specifications. 

* In the presence of severe RF interference (IEC 801–3, 10V/m), accuracy may be degraded to 
+/-5% FS. 
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Configuration: IC694ALG223 
Module IC694ALG223 is configured with the configuration software. Its configurable parameters 
are described below.  
 

Parameter  Choices Description 

Active 
Channels 

1 to 16  The number of channels to be scanned.  Channels 
are scanned in sequential, contiguous order.    

Reference 
Address for 
Input Data 

 The memory location for input data from the module.  
Each channel provides 16 bits of analog input data to 
the PLC CPU. 

Reference 
Address for 
Status Data 

 The memory location for where status information 
from the module starts.   

Length 8, 16, 24, 32, 40 The number of status bits reported to the PLC. Bits 1 
– 8 provide basic module diagnostics. Bits 9 – 24 
contain channel 1 – 8 high alarm and low alarm 
status.  Bits 25 – 40 contain channel 9 – 16 high 
alarm and low alarm status.  Data formats are shown 
in this section. 

Range 4-20 mA (default), 
0-20 mA, or 
4-20 mA enhanced 

In the 4-20 mA range, input currents from 4 to 20 mA 
are reported to the CPU as values from 0 to 32000 
units. In the 0 to 20 mA range, input currents from 0 
to 20 mA are reported to the CPU as values from 0 
to 3200 units. In the 4 to 20 mA enhanced range, 
currents from 4 to 20 mA are reported to the CPU as 
values form 0 to 32000 units. Currents below 4 mA 
are reported as negative values with 0 represented 
as –8000 units. 

4-20 mA = 0 to 32759 

0-20 mA = 0 to 32759 

Alarm Low 

4-20 mA enhanced  
= -8000 to +32759 

Each channel can be assigned a low alarm limit 
alarm. Values entered without a sign are assumed to 
be positive.  Be sure the alarm low values are 
appropriate for the selected range.    

4-20 mA = 1 to 32760 

0-20 mA = 1 to 32760 

Alarm High 

4-20 mA enhanced  
= -7999 to +32760 

Each channel can also be assigned a high alarm 
limit.  Values entered without a sign are assumed to 
be positive.  Be sure the alarm high values are 
appropriate for the selected range.   

I/O Scan Set Default = 1 Assign the module to one of the I/O Scan Sets 
defined in the CPU configuration. 
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Data Format: IC694ALG223 
The 12-bit resolution module analog input data is stored in the PLC CPU in 16–bit 2’s 
complement format as shown below.   

 
MSB                                                                                                                                     LSB 

X       11      10      9        8       7        6       5        4        3        2        1       0       X       X       X    
 

Input Scaling 
In the 4 to 20 mA range, input data is scaled so that 4 mA corresponds to a count of 0 and 
20 mA corresponds to a count of 32000.   

In the 0 to 20 mA range, 0 mA corresponds to a count of 0 and 20 mA corresponds to a count of 
32000.  Full 12–bit resolution is available over the 4 to 20 mA and 0 to 20 mA ranges.  

4 to 20 mA Enhanced range can also be configured.  In that range, 0 mA corresponds to a 
count of -8000, 4 mA corresponds to a count of 0 (zero) and 20 mA corresponds to a count of 
+32000.  A low alarm limit can be set up to detect input current from 4 mA to 0 mA, providing 
open-wire fault detection in 4 to 20 mA applications.   

Analog values are scaled over the range of the converter.  Factory calibration adjusts the analog 
value per bit (resolution) to a multiple of full scale (4 μA/bit).  This calibration leaves a normal 
12–bit converter with 4000 counts (normally 212 = 4096 counts).  The data is then scaled with 
the 4000 counts over the analog range. The data is scaled as shown below. 

        

 

4 Current (mA)

4 to 20mA Range

0 20 0 

0 to 20mA RangeScaled Data 
Units 

(decimal) 

4000 
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Status Data: IC694ALG223 
Analog Module IC694ALG223 can be configured to return 8, 16, 24, 32, or 40 status bits to the 
PLC CPU. This status data provides the following information about module operation: 

 

  1       2        3        4       5        6        7       8         

Module OK = 1, not OK = 0 

Power Supply OK = 1, below limit = 0 

Reserved 

  9      10      11      12     13      14     15      16         

Channel 1 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 1 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 2 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 2 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 3 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 3 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 4 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 4 High Alarm: 1 = below limit, 0 = at limit or above 

  17      18      19      20     21      22     23      24         

Channel 5 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 5 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 6 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 6 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 7 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 7 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 8 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 8 High Alarm: 1 = below limit, 0 = at limit or above 

  25      26      27      28     29      30     31      32         

Channel 9 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 9 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 10 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 10 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 11 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 11 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 12 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 12 High Alarm: 1 = below limit, 0 = at limit or above 

  33      34      35      36     37      38     39      40         

Channel 13 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 13 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 14 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 14 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 15 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 15 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 16 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 16 High Alarm: 1 = below limit, 0 = at limit or above 
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Field Wiring: IC694ALG223
Terminal Connection 

1 User supplied 24V Input; provides loop power via 
24VOUT terminal (pin 2) 

2 +24V loop power tie point 
3 Current Input, Channel 1 
4 Current Input, Channel 2 
5 Current Input, Channel 3 
6 Current Input, Channel 4 
7 Current Input, Channel 5 
8 Current Input, Channel 6 
9 Current Input, Channel 7 

10 Current Input, Channel 8 
11 Current Input, Channel 9 
12 Current Input, Channel 10 
13 Current Input, Channel 11 
14 Current Input, Channel 12 
15 Current Input, Channel 13 
16 Current Input, Channel 14 
17 Current Input, Channel 15 
18 Current Input, Channel 16 
19 Common connection to input current sense 

resistors; user supplied 24V input return or 24VIN 
return 

20 Frame ground connections for cable shields 

 Field Wiring  Terminals   Field Wiring 

*   Internally Connected 

** Optional Shield Connection 

24 V  
OU T 

1 
 
3 
 
5 
 
7 
 
9 
 

11 
 

13 
 

15 
 

17 
 

19 

2 
 

4 
 

6 
 

8 
 

10 
 

12 
 

14 
 

16 
 

18 
 

20 GN D** 

 I 

(-)   (+)    

 I2 

(-)   (+)    

 I4 

(-)   (+)    

 I6 

(-)   (+)    

+ 

 
- 

 I8 

(-)   (+)    

 I10 

(-)   (+)    

 I12 

(-)   (+)    

 I14 

(-)   (+)    

 I16 

* 

 I 

24 V  
IN 

(+)   (-)   

 I1 

(+)  (-)      

  I3 

(+)  (-)    

 I5 

(+)   (-)   

 I7 

(+)   (-)    

 I9 

(+)   (-)    

 I11 

(+)   (-)   

 I13 

 I15 

COM 

 I 

(+)  (-)      

 

  

 

Connection Example 1 
 

1 

3 

5 

19 

4 

20 

2 

6 

24VIN 
24VOUT 
CH1 
CH2 

GND 
COM 

24V 

** 

** 

* 

* 

User Current Loop Driver 
Optional Shield Connection 
Pin 2 Connected to Pin 1 internally

** * 

** 
* 

** * 
 

Connection Example 2 
 

1

3

5

19

4

20

2

6

24VIN

CH1

GND

COM

24V

* Optional Shield 
Connection 

I 

User 
Common

* 

I 

User 
Current 
Source 

  

To limit common-mode voltages, the current source can 
be tied to the COM terminal if the source is floating. 
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Analog Input Module, 8 / 4 Channel Voltage / Current: IC695ALG608 
Analog Input Module,16 / 8 Channel Voltage / Current: IC695ALG616  

IC695ALG616 

I1 
  

I2 
  

I3 
  

I4  
 

I5 
 

16  
 

I7 
 

18 
 

19 
 

I10 
 

I11 
 

I12 
 

I13 
 

I14 
 

I15 
 

I16 

MODULE OK 

FIELD STATUS 

TB 

 

Non-Isolated Differential Analog Voltage/Current Input module 
IC695ALG608 provides 8 single-ended or 4 differential input 
channels. Non-Isolated Differential Analog Voltage/Current Input 
module IC695ALG616, shown at left,  provides 16 single-ended or 8 
differential input channels.  Analog input channels can be configured 
for these ranges: 

 Current: 0 to 20mA, 4 to 20mA, +/- 20mA 

  Voltage: +/- 10V, 0 to 10V, +/- 5V, 0 to 5V, 1 to 5V. 

This module can be used with a Box-style (IC694TBB032), Extended 
Box-style (IC694TBB132),  Spring-style (IC694TBS032), or 
Extended Spring-style (IC694TBS132) terminal Block. Extended 
terminal blocks provide the extra shroud depth needed for shielded 
wiring. See chapter 15 for more information about Terminal Blocks. 
Terminal Blocks are ordered separately.   

These modules must be located in an RX3i Universal Backplane. 
They require an RX3i CPU with firmware version 3.0 or later. 
Machine Edition Version 5.0 SP3 Logic Developer-PLC or later must 
be used for configuration. 

Module Features  
 Completely software-configurable, no module jumpers to set 
 Full autocalibration 
 On-board error-checking 
 Open-circuit detection for all voltage and 4-20mA inputs 
 Configurable scaling and offsets per channel 
 High alarm, low alarm, high-high alarm, low-low alarm detection 

and reporting selectable per channel 
 Module fault reporting 
 Supports diagnostic point fault contacts in the logic program 
 Flash memory for future upgrades 
 Positive and negative Rate of Change Alarms  
 Autocalibration at startup 
 Configurable interrupts for channel alarms and faults 
 Terminal Block insertion or removal detection 
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Specifications:  IC695ALG608 and IC695ALG616 
 
Input Ranges Current: 0 to 20mA, 4 to 20mA, +/- 20mA 

Voltage: +/- 10V, 0 to 10V, +/- 5V, 0 to 5V, 1 to 5V 
Backplane Power 
Requirements 

ALG608:  330 mA maximum @ 5.0V +5% / -2.5%,  
  600 mA maximum @ 3.3V +5% / -3% 

 ALG616:         450 mA maximum @ 5.0V +5% / - 2.5%,   
  600 mA maximum @ 3.3V +5% / - 3% 

CPU Version PACSustems RX3i CPU firmware version 3.0 and later 
Programmer 
Version 

Machine Edition version 5.0 SP3 and later 

Power Dissipation 
within Module 

IC695ALG608: 4.83 watts maximum 
IC695ALG616: 6.48 watts maximum 

Thermal Derating None 
Resolution 24 bit ADC converted to Floating Point or Integer 
Input Data Format Configurable as floating point IEEE 32 bit or 16-bit integer in a 32-bit field  
Filter Options 8Hz, 12Hz, 16Hz, 40Hz, 200Hz, 500Hz 
Module Scan Time 
(in milliseconds) 

The module scan can consist of up to four acquisition cycles. Each cycle 
includes a specific set of channels, as described in the section “Channel 
Scanning”. Total Scan Time depends on the number of acquisition cycles in the 
scan, and the configured filter option. 

Configured Filter  Number of Acquisition Cycles in the Scan 
 1 2 3 4 

8 Hz filter 121 241 362 482 
12 Hz filter 81 161 242 322 
16 Hz filter 61 121 182 242 
40 Hz filter 21 41 62 82 

200 Hz filter 5 9 14 18 
500 Hz filter, filtering 

and rate detection 
disabled 

3 5 7 9 

500 Hz filter, all options 
enabled 

3 6 9 12 

Input Impedance >100 Kohm voltage inputs 
Current Input 
Resistance 

249 ohms +/- 1% 

Open Circuit 
Detection time 

1 second maximum  

Continued …. 
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Specifications:  IC695ALG608 and IC695ALG616, continued 
Overvoltage +/-60 VDC continuous, maximum 
Overcurrent +/-28mA continuous, maximum 

 At 50Hz At 60Hz 
8 Hz filter 103 97 
12 Hz filter 94 89 
16 Hz filter 39 65 
40 Hz filter 4 7 
200 Hz filter 0.1 0.2 

Normal Mode Noise Rejection in dB 

500 Hz 0.0 0.0 
Common Mode Noise Rejection  120dB minimum @ 50/60 Hz with 8 Hz filter 

110dB minimum @ 50/60 Hz with 12 Hz filter 
Channel-Channel DC Crosstalk -80 dB minimum (single ended mode) 

-80 dB minimum (differential mode, grounded common) 
-60 dB minimum (differential mode, floating common) 

Calibrated Accuracy* @ 13°C – 33°C 
with 8 Hz, 12 Hz and 16 Hz filter 

+/- 5V, + /- 10V, +/- 20 mA:  0.05% of range. 0 to 10V, 0 to 5V, 
1 to 5V, 0 to 20 mA: 0.1% of range.  4 to 20 mA:  0.125% of 
range   

Calibrated Accuracy* @ 0°C – 60°C 
with 8 Hz, 12 Hz and 16 Hz filter 

0 to 10V, 0 to 5V, 1 to 5V,  0.2% of range.0 to 20 mA: 0.25% 
of range.  4 to 20 mA: 0.3125% of range. +/- 5V,  +/- 10V: 
0.1% +/- 20 mA:  0.125% of range 

Calibration Interval 12 months typical to meet accuracy specifications over time.  
Offset can be applied as a periodic calibration adjustment. 

Isolation Voltage 
terminal block to backplane/chassis 

Opto-isolated, transformer isolated 
250 VAC continuous/1500 VAC for 1 minute 

* In the presence of severe RF interference (IC 801-3, 10V/M), accuracy may be degraded by +/- 1.5% of range. 

Refer to Appendix A for product standards and general specifications. 

LEDs 
The Module OK LED indicates module status. The Field Status LED indicates the presence of 
a fault on at least one channel or a terminal block error. The TB (Terminal Block) LED indicates 
the presence or absence of the terminal block. LEDs are powered by the backplane power bus. 
 

LED  Indicates 
Module OK  
 

ON Green:  Module OK and configured. 
Slow Flashing Green or Amber: Module OK but not configured. 
Quick Flashing Green: Error. 
OFF: Module is defective or no backplane power present 

Field Status  ON Green No faults on any enabled channel, and Terminal Block is present. 
ON Yellow: Fault on at least one channel. 
OFF: Terminal block not present or not fully seated. 

TB ON Red: Terminal block not present or not fully seated. 
ON Green: Terminal block is present. 
OFF: No backplane power to module. 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 686 of 3383



 
                                                                                  

GFK-2314C           Chapter 9  Analog Input Modules                                                                                            9-25 

9    

Configuration Parameters: IC695ALG608 and IC695ALG616 
Module Parameters 
Parameter Default Description 
Channel Value 
Reference Address 

%AIxxxxx Starting address for the module’s input data. This 
defaults to the next available %AI block. 

ALG608: 16 Channel Value 
Reference Length ALG616:  32 

The number of words used for the module’s input data. 
This parameter cannot be changed. 

Diagnostic 
Reference Address 

%Ixxxxx Starting address for the channel diagnostics status 
data.  

Diagnostic 
Reference Length 

0 The number of bit reference bits required for the 
Channel Diagnostics data. When set to 0, Channel 
Diagnostics is disabled.  To enable Channel 
Diagnostics mapping, change this to a non-zero value. 

Module Status 
Reference Address 

%Ixxxxx Starting address for the module’s status data.  

Module Status 
Reference Length 

0 The number of bits (0 to 32) required for the Module 
Status data. When set to 0, mapping of Module Status 
data is disabled.  To enable Module Status data 
mapping, change this to a non-zero value. 

I/O Scan Set 1 The scan set 1 – 32 to be assigned by the RX3i CPU. 
Inputs Default Force Off In the event of module failure or removal, this 

parameter specifies the state of all Channel Value 
References for the module. 
  Force Off = Channel Values clear to 0. 
  Hold Last State = Channels hold their last state. 

Inputs Default w/o 
Terminal Block 

Enabled Enabled / Disabled: Controls whether inputs will be set 
to their defaults if the Terminal Block is removed. 

Channel Faults w/o 
Terminal Block  

Disabled Enabled / Disabled: Controls whether channel faults 
and configured alarm responses are generated after 
Terminal Block removal.  If Disabled, channel faults 
and alarms are suppressed when the Terminal Block is 
removed.  This setting does not affect module faults 
including the Terminal Block loss/add fault generation. 

Analog Input Mode Single-ended 
Input Mode 

Single-ended / Differential: This selection must match 
the input wiring to the module. 

A/D Filter 
Frequency 

40Hz Low pass A/D hardware filter setting for all inputs: 8, 
12, 16, 40, 200, or 500Hz.  Frequencies below the filter 
setting are not filtered by hardware. 

Range Type Disabled Voltage/Current, Disabled 
Range (Not for 
Range Type 
Disabled) 

-10V to +10V Voltage/current: -10V to +10V, 0V to +10V, 0 V to +5V, 
1V to +5V, -5V to +5V, -20mA to +20mA, 4 to 20 mA, 0 
to 20 mA 

Continued … 
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Channel Parameters 
Parameter Default Description 
Channel Value Format 32-bit 

Floating 
Point 

16-bit integer or 32-bit floating point 

High Scale Value (Eng 
Units) 

Note:  Scaling is disabled if both High Scale Eng. Units 
equals High Scale A/D Units and Low Scale Eng. Units 
equals Low Scale A/D Units. 
Default is High A/D Limit of selected range type. 

Low Scale Value (Eng 
Units) 

Default is Low A/D Limit of selected range type. Must be 
lower than the high scaling value. 

High Scale Value (A/D 
Units) 

Default is High A/D Limit of selected range type. Must be 
greater than the low scaling value. 

Low Scale Value (A/D 
Units) 

The defaults 
for the 4 
Scaling 
parameters  
depend on 
the 
configured 
Range Type 
and Range.  
Each Range 
and Range 
Type have a 
different set 
of defaults. 

Default is Low A/D Limit of selected range type. 

Continued …. 

Input Scaling 
By default, the module converts a voltage or current input over the entire span of its configured 
Range into a floating point value for the CPU.  For example, if the Range of a channel is 4 to 
20mA, the module reports channel input values from 4.000 to 20.000.  By modifying one or 
more of the four channel scaling parameters (Low/High Scale Value parameters) from their 
defaults, the scaled Engineering Unit range can be changed for a specific application. Scaling 
can provide inputs to the PLC that are already converted to their physical meaning, or convert 
input values into a range that is easier for the application to interpret.  Scaling is always linear 
and inverse scaling is possible.  All alarm values apply to the scaled Engineering Units value, 
not to the A/D input value. 

The scaling parameters only set up the linear relationship between two sets of corresponding 
values. They do not have to be the limits of the input. 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 688 of 3383



 
                                                                                  

GFK-2314C           Chapter 9  Analog Input Modules                                                                                            9-27 

9    

Example 1 
For a voltage input, 6.0 volts equals a speed of 20 feet per second, and 1.0 volt equals 0 feet 
per second. The relationship in this range is linear.  For this example, the input values should 
represent speed rather than volts.  The following channel configuration sets up this scaling: 

High Scale Value (Eng Units)  =  20.000 

Low Scale Value (Eng Units)  =  0.000 

High Scale Value (A/D Units)  =  6.000 

Low Scale Value (A/D Units)  = 1.000 

 

Voltage (A/D Units) 1.000 6.000

0.000

Feet per 
Second 

(Engineering 
Units) 

20.000

 

For this example, 1.0V to 6.0V is the normal voltage range, but the module will attempt to scale 
the inputs for a voltage that lies outside the range.  If a voltage of 10.0V were input to the 
channel, the module would return a scaled channel value of 36.000.  The application should use 
alarms or take other precautions for scaled inputs that are outside the acceptable range or 
invalid. 

Example 2 
An existing application uses traditional analog to digital (A/D) count integer values.  With scaling 
and the optional 16-bit integer input option, a channel can be configured to report integer count 
values.  In this example, the application should interpret +10V as 32000 counts and -10V as 
-32000 counts.  The following channel configuration will scale a +/-10V input channel to +/-
32000 counts. 

Channel Value Format = 16 Bit Integer 

High Scale Value (Eng Units)  =  32000.0 

Low Scale Value (Eng Units)  =  -32000.0 

High Scale Value (A/D Units)  =  10.000 

Low Scale Value (A/D Units)  = -10.000 

 

 

Voltage -10,000 +10,000 -32,000

Counts

32,000
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Channel Parameters continued 
Parameter Default Description 
Positive Rate of Change Limit 
(Eng Units) 

0.0 Rate of change in Engineering Units per Second 
that will trigger a Positive Rate of Change alarm.  
Default is disabled. Used with “Rate of Change 
Sampling Rate” parameter. 

Negative Rate of Change Limit 
(Eng Units)  

0.0 Rate of change in Engineering Units per Second 
that will trigger a Negative Rate of Change alarm.  
Default is disabled. Used with “Rate of Change 
Sampling Rate” parameter. 

Rate of Change Sampling Rate  0.0 Time from 0 to 300 seconds to wait between 
comparisons.  Default of 0.0 is to check after 
every input sample. 

Continued …. 

Rate of Change Alarms 
Modules IC695ALG608 and IC695ALG616 can detect both Negative Rate of Change and 
Positive Rate of Change in Engineering Units per Second.  When either of the Rate of Change 
parameters is configured to be non-zero, the module takes the difference in Engineering Units 
between the previous rate of change sample and the current sample, then divides by the 
elapsed time between samples.   

If the Engineering Unit change from the previous sample to current sample is negative, the 
module compares the rate change with the Negative Rate of Change parameter.  

If the Engineering Unit change between samples is positive, the module compares the results in 
comparing the rate change with the Positive Rate of Change parameter value.   

In either case, if the rate of change is greater than the configured rate, a rate of change alarm 
occurs. The actions taken by the module following the alarm depend on the enabled rate of 
change actions that have been set up in the "Diagnostic Reporting Enable", "Fault Reporting 
Enable", and "Interrupts Enabled" parameters.   

The Rate of Change Sampling Rate parameter determines how frequently the module 
compares the Rate of Change.  If the Rate of Change Sampling Rate is 0 or any time period 
less than the channel update rate, the module compares the Rate of Change for every input 
sample of the channel. 
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Channel Parameters continued 
Parameter Default Description 
High-High Alarm (Eng 
Units) 

High Alarm (Eng Units) 

Low Alarm (Eng Units) 

Low-Low Alarm (Eng 
Units) 

High-High Alarm 
Deadband (Eng Units) 

High Alarm Deadband 
(Eng Units) 

Low Alarm Deadband 
(Eng Units) 

Low-Low Alarm 
Deadband (Eng Units) 

The defaults for 
the High-High, 
High, Low, and 
Low-Low 
parameters 
depend on the 
configured 
Range Type 
and Range.  
Each Range 
and Range 
Type has a 
different set of 
default values. 

Alarms and Deadbands 
All of the alarm parameters are specified in 
Engineering Units. To use alarming, the A/D 
Alarm Mode must also be configured as enabled. 
High-High Alarm and Low-Low Alarm: When the 
configured value is reached or passed, a Low-
Low Alarm or High-High Alarm is triggered.  The 
configured values must be lower than/higher than 
the corresponding low/high alarm limits.  
High Alarm and Low Alarm: When the configured 
value is reached or below (above), a Low (High) 
Alarm is triggered.   
High and Low Alarm Deadbands: A range in 
Engineering Units above the alarm condition (low 
deadband) or below the alarm condition (high 
deadband) where the alarm status bit can remain 
set even after the alarm condition goes away.  
For the alarm status to clear, the channel input 
must fall outside the deadband range.  
Alarm Deadbands should not cause the alarm 
clear condition to be outside the Engineering Unit 
User Limits range.  For example, if the 
engineering unit range for a channel is -1000.0 to 
+1000.0 and a High Alarm is set at +100.0, the 
High Alarm Deadband value range is 0.0 to less 
than 1100.0.  A deadband of 1100.0 or more 
would put the High Alarm clear condition below –
1000.0 units making the alarm impossible to clear 
within the limits. 

User Offset 0.0 Engineering Units offset to change the base of 
the input channel.  This value is added to the 
scaled value on the channel prior to alarm 
checking. 

Software Filtering Disabled Disabled / Enabled. Controls whether software 
filtering will be performed on the inputs. 

Integration Time in 
milliseconds.   

0 Specifies the amount of time in milliseconds for 
the software filter to reach 63.2% of the input 
value.  
A value of 0 indicates software filter is disabled. A 
value of 100 indicates data will achieve 63.2% of 
its value in 100ms.  Default is 0. 

Continued …. 
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Using Alarming 
The Diagnostic Reporting Enable, Fault Reporting Enable, and Interrupt Enable configuration 
parameters can be used to enable different types of responses for individual channel alarms.  
By default, all responses are disabled on every channel.  Any combination of alarm enables can 
be configured for each channel.   

 If Diagnostic Reporting is enabled, the module reports channel alarms in reference memory 
at the channel's Diagnostic Reference address.   

 If Fault Reporting is enabled, the module logs a fault log in the I/O Fault table for each 
occurrence of a channel alarm.  

 If Interrupts are enabled, an alarm can trigger execution of an Interrupt Block in the 
application program, as explained below.  

Using Interrupts 
To properly configure an I/O Interrupt, the Interrupt enable bit or bits must be set in the module’s 
configuration.  In addition, the program block that should be executed in response to the 
channel interrupt must be mapped to the corresponding channel's reference address.   

Example:  

In this example, the Channel Values Reference Address block is mapped to %AI0001-%AI0020.  
An I/O Interrupt block should be triggered if a High Alarm condition occurs on channel 2. 

 Configure the High-Alarm condition. 

 Set the High-Alarm Interrupt Enable flag for Channel 2 in the module configuration. 

Channel 2's reference address corresponds to %AI00003 (2 Words per channel), so the 
interrupt program block Scheduling properties should be set for the "I/O Interrupt" Type and 
"%AI0003" as the Trigger. 

Fault Reporting and Interrupts 
These modules have separate enable/disable options for Diagnostic Reporting and Interrupts.  
Normally, disabling a diagnostic (such as Low/High Alarm or Over/Under range) in the 
configuration means that its diagnostic bit is never set.  However, if interrupts are enabled for a 
condition and that interrupt occurs, the diagnostic bit for that condition is also set during the I/O 
Interrupt block logic execution.  The next PLC input scan always clears this interrupt status bit 
back to 0, because Diagnostic Reporting has it disabled. 
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Module Data: IC695ALG608 and IC695ALG616 
The module reports its input channel data in its configured input words, beginning at its 
assigned Channel Value Reference Address. Each channel occupies 2 words (whether the 
channel is used or not): 

Channel Value  
Reference Address 

Contains this Input 

+0, 1 Channel 1 

+2, 3 Channel 2 

+4, 5 Channel 3 

+6, 7 Channel 4 

+8, 9 Channel 5 

+10, 11 Channel 6 

+12, 13 Channel 7 

+14, 15 Channel 8 

For Module IC695ALG616 Only: 

+16, 17 Channel 9 

+18, 19 Channel 10 

+20, 21 Channel 11 

+22, 23 Channel 12 

+24, 25 Channel 13 

+26, 27 Channel 14 

+28, 29 Channel 15 

+30, 31 Channel 16 
 

Depending on its configured Channel Value Format, each enabled channel reports a 32-bit 
floating point or 16-bit integer value to the CPU.   

In the 16-bit integer mode, the low word of the 32-bit channel data area contains the 16-bit 
integer channel value.  The high word (upper 16-bits) of the 32-bit value are set with the sign 
extension of the 16-bit integer.  This sign-extended upper word allows the 16-bit integer to be 
read as a 32-bit integer type in logic without losing the sign of the integer. If the 16-bit integer 
result is negative, the upper word in the 32-bit channel data has the value 0xFFFF.  If the 16-bit 
integer result is positive, the upper word is 0x0000. 
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Resolution and Range Type 
The actual resolution for each input depends on the channel’s configured Range Type and A/D 
Filter Frequency. At higher Filter Frequencies, input resolution decreases. The approximate 
resolution in bits for each Filter Frequency and Range Type are shown in the table below. 

Range Type  
Filter 

Frequency + / - 10V 0 to 10V,  + / - 5V,   
+ / - 20V 

0 to 5V, 1 to 5V,  
0 to 20mA, 4 to 20mA 

8 Hz 18 17 16 

12 Hz 17 16 15 

16 Hz 17 16 15 

40 Hz 16 15 14 

200 Hz 15 14 13 

500 Hz 14 13 12 

Channel Scanning 
These modules use 4 A/D converters to achieve the fastest possible channel scan times.  The 
module has up to four acquisition cycles for each module scan.  The acquisition cycles and 
channels acquired during each cycle are: 
 

Channels Acquired Acquisition Cycle  

IC695ALG608 IC695ALG616 

1 1, 5 1, 5, 9, 13 

2 2, 6 2, 6, 10, 14 

3 3, 7 3, 7, 11, 15 

4 4, 8 4, 8, 12, 16 
 
To bypass an acquisition cycle, all channels that would be acquired during that cycle must be 
disabled.  

For fastest scan times, always wire by acquisition cycle. For example, if only eight channels 
were used on the 16-channel module, IC695ALG616, channels  1, 2, 5, 6, 9, 10, 13, and 14 
should be used for optimum performance. 
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Channel Diagnostic Data 
In addition to the input data from field devices, the module can be configured to report channel 
diagnostics status data to the CPU. The CPU stores this data at the module’s configured 
Diagnostic Reference Address. Use of this feature is optional. 

The diagnostics data for each channel occupies 2 words (whether the channel is used or not): 

Diagnostic  
Reference Address 

Contains Diagnostics Data for: 

+0, 1 Channel 1 

+2, 3 Channel 2 

+4, 5 Channel 3 

+6, 7 Channel 4 

+8, 9 Channel 5 

+10, 11 Channel 6 

+12, 13 Channel 7 

+14, 15 Channel 8 

For Module IC695ALG616 Only: 

+16, 17 Channel 9 

+18, 19 Channel 10 

+20, 21 Channel 11 

+22, 23 Channel 12 

+24, 25 Channel 13 

+26, 27 Channel 14 

+28, 29 Channel 15 

+30, 31 Channel 16 

When a diagnostic bit equals 1, the alarm or fault condition is present on the channel.  When a 
bit equals 0 the alarm or fault condition is either not present or detection is not enabled in the 
configuration for that channel.  
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For each channel, the format of this data is: 

Bit Description 

1 Low Alarm 

2 High Alarm 

3 Underrange 

4 Overrange 

5 Open Wire 

6 – 16 Reserved (set to 0). 

17 Low-Low Alarm 

18 High-High Alarm 

19 Negative Rate of Change Alarm 

20 Positive Rate of Change Alarm 

21 - 32 Reserved (set to 0). 

Module Status Data 
The module can also optionally be configured to return 2 bits of module status data to the CPU. 
The CPU stores this data in the module’s 32-bit configured Module Status Data reference area. 

Bit Description 

1 Module OK (1 = OK, 0 = failure, or module is not present) 

2 Terminal Block Present (1 = Present, 0 = Not present) 

3 - 32 Reserved 

Terminal Block Detection 
The module automatically checks for the presence of a Terminal Block.  

The module’s TB LED indicates the state of the terminal block.  It is green when the Terminal 
Block is present or red if it is not.  

Faults are automatically logged in the CPU’s I/O Fault table when the terminal block is inserted 
or removed from a configured module in the system.  The fault type is Field Fault and the fault 
description indicates whether the fault is a "Loss of terminal block" or an "Addition of terminal 
block".  If a Terminal Block is not present while a configuration is being stored, a "Loss of 
terminal block" fault is logged.  

Bit 1 of the Module Status Reference indicates the status of the terminal block.  To enable 
Module Status reporting, the Module Status Reference must be configured.  During operation, 
the PLC must be in an I/O Enabled mode for the current Module Status to be scanned and 
updated in reference memory. 
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Field Wiring: IC695ALG608 and IC695ALG616, Single-Ended Mode  

The table below lists wiring connections for Non-Isolated Analog Input Modules in Single-ended 
mode.  Single-ended mode is the configured default operating mode. 

Terminal IC695ALG608 IC695ALG616 IC695ALG608 IC695ALG616 Terminal

1 Channel 1 IN+ Channel 1 Current Return (IRTN1) 19 

2 Channel 2 IN+ Channel 2 Current Return (IRTN2) 20 

3 Channel 3 IN+ Channel 3 Current Return (IRTN3) 21 

4 Channel 4 IN+ Channel 4 Current Return (IRTN4) 22 

5 Common Common 23 

6 Channel 5 IN+ Channel 5 Current Return (IRTN5) 24 

7 Channel 6 IN+ Channel 6 Current Return (IRTN6) 25 

8 Channel 7 IN+ Channel 7 Current Return (IRTN7) 26 

9 Channel 8 IN+ Channel 8 Current Return (IRTN8) 27 

10 No Connection Channel 9 IN+ No Connection Channel 9 Current Return (IRTN9) 28 

11 No Connection Channel 10 IN+ No Connection Channel 10 Current Return (IRTN10) 29 

12 No Connection Channel 11 IN+ No Connection Channel 11 Current Return (IRTN11) 30 

13 No Connection Channel 12 IN+ No Connection Channel 12 Current Return (IRTN12) 31 

14 Common Common 32 

15 No Connection Channel 13 IN+ No Connection Channel 13 Current Return (IRTN13) 33 

16 No Connection Channel 14 IN+ No Connection Channel 14 Current Return (IRTN14) 34 

17 No Connection Channel 15 IN+ No Connection Channel 15 Current Return (IRTN15) 35 

18 No Connection Channel 16 IN+ No Connection Channel 16 Current Return (IRTN16) 36 

There are no shield terminals on these modules. For shielding, tie the cable shields to the 
ground bar along the bottom of the backplane. M3 tapped holes are provided for this purpose. 

All the common terminals are connected together internally, so any common terminal can be 
used for the negative lead of the external power supply. 

Single-Ended Mode 
 

V 

Current Input 

Channel 1 IN+ 

Channel 2 IN+ 

Channel 3 IN+ 

Channel 4 IN+ 

Common 

• 

• 

• 

Voltage Input 

Channel 1 Current Return 

Channel 2 Current Return 

Channel 3 Current Return 

Channel 4 Current Return 

Common 

• 

• 

•

I 

+ 

+ 

 

For single-ended mode, a voltage 
input should be connected between 
its Channel IN+ terminal and a 
Common (CM) return terminal. 

A current input should be connected 
between its Channel IN+ terminal and 
its Channel Current Return Terminal. 
In addition, a jumper wire should be 
connected between the Channel 
Current Return terminal and a 
Common (COM) return. 
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Field Wiring: IC695ALG608 and IC695ALG616, Differential Mode  

The table below lists wiring connections for Non-Isolated Analog Input Modules configured for 
Differential mode.   

Terminal IC695ALG608 IC695ALG616 IC695ALG608 IC695ALG616 Terminal 

1 Channel 1 IN+ Channel 1 Current Return (IRTN1) 19 
2 Channel 1 IN - No Connection 20 
3 Channel 2 IN+ Channel 2 Current Return (IRTN3) 21 
4 Channel 2 IN - No Connection 22 
5 Common Common 23 
6 Channel 3 IN+ Channel 3 Current Return (IRTN5) 24 
7 Channel 3 IN- No Connection 25 
8 Channel 4 IN+ Channel 4 Current Return (IRTN7) 26 
9 Channel 4 IN- No Connection 27 

10 No Connection Channel 5 IN+ No Connection Channel 5 Current Return (IRTN9) 28 
11 No Connection Channel 5 IN- No Connection 29 
12 No Connection Channel 6 IN+ No Connection Channel 6 Current Return (IRTN11) 30 
13 No Connection Channel 6 IN- No Connection 31 
14 Common Common 32 
15 No Connection Channel 7 IN+ No Connection Channel 7 Current Return (IRTN13) 33 
16 No Connection Channel 7 IN- No Connection 34 
17 No Connection Channel 8 IN+ No Connection Channel 8 Current Return (IRTN15) 35 
18 No Connection Channel 8 IN- No Connection 36 

There are no shield terminals on these modules. For shielding, tie the cable shields to 
the ground bar along the bottom of the backplane. M3 tapped holes are provided for this 
purpose. All the common terminals are connected together internally, so any common 
terminal can be used for the negative lead of the external power supply. 

Differential Input Mode Connections 
 

V 

Current Input 

Channel 1 IN+ 

Channel 1 IN- 

Channel 2 IN+ 

Channel 2 IN- 

Common 

• 

• 

• 

Voltage Input Channel 1 Current Return 

No Connection 

Channel 2 Current Return 

No Connection 

Common 

• 

• 

• 

I 

* 

 
*  Keep this jumper as short as possible to minimize error due to 
the added resistance of the wire. This resistance should be 
25m  or less. 

For differential inputs, two adjacent terminals 
are connected as one channel. The lower-
numbered terminal acts as the high side.  

A voltage input is connected between the two 
adjacent Channel IN terminals as shown at 
left. 

A current input is connected between the 
channel’s Channel IN+ and Current Return 
terminals. In addition, a jumper wire must be 
connected between the Channel IN - terminal 
and the corresponding Channel Current 
Return terminal.  

Tie common to signal ground for improved 
channel-to-channel Crosstalk immunity. 

Two door cards are provided with the module: one shows connections for single-ended mode 
and the other shows connections for differential mode. Insert the card that matches the wiring 
that will be used. 
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Analog Output Modules 

This chapter describes Analog Output modules for PACSystems RX3i controllers.  

 

Analog Output Module Catalog Number 

Output Analog 2 Channels, Voltage IC694ALG390 

Output Analog 2 Channels, Current IC694ALG391 

Output Analog Current/Voltage 8 Channels IC694ALG392 

Output Analog Current/Voltage 4 Channels IC695ALG704 

Output Analog Current/Voltage 8 Channels IC695ALG708 

 

 

 

 

10 
Chapter 
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Analog Output Module, 2 Channel Voltage: IC694ALG390 

 
MODULE 0K

IC694ALG390 

Q1 
 
  
 
  
 
  
 
  
 
 
 

Q2 
 
 

 

The 2–Channel Analog Voltage Output module, IC694ALG390, has 
two output channels, each capable of converting 13 bits of binary 
(digital) data to an analog output signal for field devices.  The Analog 
Voltage Output module provides outputs in the range of -10 volts to 
+10 volts.  Both channels are updated on every scan.   

The module’s outputs can be set up to either Default to 0 volts or 
Hold–Last–State if the CPU goes to the Stop mode or Reset.  
Selection of the output default state is made by a jumper on the 
module.  If the jumper is not installed, the outputs Hold Last State.  

This module can be installed in any I/O slot in an RX3i system. 

Isolated +24 VDC Power 
If the module is located in an RX3i Universal Backplane, an external 
source of Isolated +24 VDC is required to provide power for the 
module.  The external source can be connected via the TB1 
connector on the left side of the backplane or directly on the module’s 
terminal block.   

If this module is located in an Expansion Backplane, its primary power 
source can be either the Isolated +24 VDC from the backplane power 
supply or an external Isolated +24 VDC power supply connected to 
the module’s terminal block.  If the external source is set between 
27.5-30 VDC, it takes over the module’s load from the Isolated 24 
VDC system supply. Note that an external source should be used if it 
is desired to maintain hold last state operation during a loss of 
backplane power.   

LED 
The Module OK LED is ON when the module’s power supply is 
operating. 
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Specifications: ALG390 
 

Voltage Range -10 to +10 volts 
Calibration Factory calibrated to 2.5 mV per count 
Supply Voltage (nominal)  +24 VDC, from isolated +24 VDC on backplane or user-

supplied voltage source, and +5 VDC from backplane 
External Supply Voltage Range 18 VDC to 30 VDC 
External Supply Voltage Ripple 10% 
Update Rate  Approximately 5 milliseconds (both channels) Update rate is 

application dependent. 
Resolution  2.5 mV (1 LSB = 2.5 mV) 
Absolute Accuracy * +/-5 mV at 25°C (77°F) 
Offset 1 mV maximum, 0 to 60°C  (32° to 140°F) 
Output Loading (maximum) 5 mA (2 K ohms minimum resistance) 
Output Load Capacitance 2000 pico farads, maximum 
Isolation, Field to Backplane 
(optical) and to frame ground 

250 VAC continuous; 1500 VAC for 1 minute 

Internal Power Consumption  32 mA from +5 VDC supply 
 120 mA from +24 VDC supply (isolated backplane or user 

supply) 
 

Refer to Appendix A for product standards and general specifications. 

*  In the presence of severe RF interference (IEC 801–3, 10 V/m), accuracy may be degraded to 
±50 mV. 
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Data Format: ALG390 
Module data is stored by the PLC CPU in 16–bit 2’s complement format:   

 
MSB                                                                                                                                     LSB 

+/-     10      9        8       7        6       5        4        3        2        1       0       X       X       X       X 
 

Resolution of the converted signal is 12 bits binary plus sign, which is effectively 13 bits (1 part 
in 8192).  The module scales the digital data to create an output voltage for the output: 

D/A Bits versus Voltage Outputs 
 

D/A 
BITS 

(decimal)   

VOLTAGE (V) 
010 10 

4000

4000

0

 
Scaling of the output is shown below. 

 

Units 
(decimal)   

VOLTAGE (V) 
010 10 

32000

32000

0
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Field Wiring: ALG390  
Terminal Connection 

1 No connection 
2 No connection 
3 Output 1 
4 Output 2 
5 Output 1 Common  
6 Output 2 Common 
7 Shield termination point for output 1 
8 Shield termination point for output 2 
9 No connection 

10 No connection 
11 - 13 Output default selection jumper  

12  No connection 
13 Output default selection jumper 
14 No connection 
15 No connection 
16 No connection 
17 External +24 VDC Power Supply + 
18 No connection 
19 External +24 VDC Power Supply - 
20 No connection 

 Terminals            Field Wiring 

*Optional Connections 

1 
 

3 
 

5 
 

7 
 

9 
 

11 
 

13 
 

15 
 

17 
 

19 

2 
 

4 
 

6 
 

8 
 

10 
 

12 
 

14 
 

16 
 

18 
 

20 

*

 

       COM 

        COM 

        GND 

        GND 

  

       

       DEF0 
  

*

Q1 
 

Q2 

 NC 

 NC 

*

*
+   
 
 

 - 

24V 

 NC 

 NC 

 NC 

 NC 

 NC 

 NC 

 NC 

 

  

To minimize capacitive loading and noise, all field connections should be wired using a good 
grade of twisted, shielded instrumentation cable.  The shields should be connected to GND on 
the user terminal connector block.  The GND connection provides access to the backplane  
(frame ground) resulting in superior rejection of noise caused by any shield drain currents. 

DEF0 is the optional Output Default Jumper. It determines the operation of both outputs when 
the CPU is in Stop or Reset mode. The jumper should be installed if outputs should default to 0.  
The jumper should not be installed if outputs should hold their last state (the last valid 
commanded value received from the CPU).   

An optional external +24 VDC supply can be installed as shown.   
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Analog Output Module, Current, 2 Channel: IC694ALG391 

 
MODULE 0K

IC694ALG391 

Q1 
 
  
 
  
 
  
 
  
 
 
 

Q2 
 
 

 

The 2–Channel Analog Current Output module, IC694ALG391, has 
two output channels, each capable of converting 12 bits of binary 
(digital) data to an analog output signal for field devices.  Each output 
can be set using a jumper on the module to produce output signals in 
one of two ranges: 

 0 to 20 mA  

 4 to 20 mA.    

Each output may also be set up as a less accurate voltage source.  
The selection of current or voltage output is made with a jumper or 
resistor on the module terminals.  Both channels are updated on 
every scan.   

The module’s outputs can be set up to either Default to 0/4 mA or 
Hold–Last–State if the CPU goes to the Stop mode or Reset.  
Selection of the output default state is made by a jumper on the 
module’s terminal board.  See Output Defaults in this section for more 
information. 

LED 
The Module OK LED is ON when the module’s power supply is 
operating.  

Isolated +24 VDC Power 
If the module is located in an RX3i Universal Backplane, an external 
source of Isolated +24 VDC is required to provide power for the 
module.  The external source can be connected via the TB1 
connector on the left side of the backplane or directly on the module’s 
terminal block.   

If this module is located in an Expansion Backplane, its primary power source can be either the 
Isolated +24 VDC from the backplane power supply or an external Isolated +24 VDC power 
supply connected to the module’s terminal block.  If the external source is set between 27.5-30 
VDC, it takes over the module’s load from the Isolated 24 VDC system supply. Note that an 
external source should be used if it is desired to maintain hold last state operation during a loss 
of backplane power.   
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Specifications: ALG391 
 
Output Current Range 4 to 20 mA and 0 to 20 mA 
Output Voltage Range  1 to 5 volts and 0 to 5 volts 
Calibration Factory calibrated to 4 μA per count 
External Supply Voltage Range  20 VDC to 30 VDC. Depends on the current load 

and the ambient temperature as shown below. 
External Supply Voltage Ripple 10% 
Update Rate 5 milliseconds (approximate, both channels) 

Application dependent. 
Resolution:  

  4 to 20mA 
  0 to 20mA 
  1 to 5V 
  0 to 5V 

4 μA (1 LSB = 4 μA) 
5 μA (1 LSB = 5 μA) 
1 mV (1 LSB = 1 mV) 
1.25 mV (1 LSB = 1.25 mV) 

Absolute Accuracy: *  
  4 to 20mA 
  0 to 20mA 
  1 to 5V 
  0 to 5V 

+/-8 μA at 25°C (77°F) 
+/-10 μA at 25°C (77°F) 
+/-50 mV at 25°C (77°F) 
+/-50 mV at 25°C (77°F) 

Maximum Compliance Voltage 25 VDC 
User Load (current mode) 0 to 850 Ohms 
Output Load Capacitance (current mode) 2000 pF 
Output Load Inductance (current mode) 1 H 
Maximum Output Loading (voltage mode) 5 mA (2 K Ohms minimum resistance)  

(2000 pF maximum capacitance) 
Isolation, Field to Backplane (optical) and to 
frame ground 

250 VAC continuous; 1500 VAC for 1 minute 

Internal Power Consumption 30 mA from +5 VDC supply 
 215 mA from Isolated +24 VDC supply 

Refer to Appendix A for product standards and general specifications. 

*  In the presence of severe RF interference (IEC 801–3, 10 V/m), accuracy may be 
degraded to ±80 μA (4 to 20 mA range), ±100μA (0 to 20 mA range). 

Load Current Derating 
 

10°C 20°C 30°C 50°C 60°C 

TOTAL 
MODULE 

LOAD 
CURRENT 

(mA) 

AMBIENT  TEMPERATURE  (°C) 

50

40°C 

40mA 

10

20

30

40

45°C 

51mA 

30mA 

28V 

30V 

26.5V 

NOTE 
WHEN IN VOLTAGE MODE, 
ASSUME 20.5 mA PER 
CHANNEL IN ADDITION TO 
VOUT LOAD CURRENT PER 
CHANNEL. 

EXAMPLE:  BOTH CHANNELS IN 0 TO +10V 
MODE WITH 2K LOADS = 51 mA 
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Data Format: ALG391 
Module data is stored by the PLC CPU in 16–bit 2’s complement format as shown below.   

 
MSB                                                                                                                                     LSB 

X       11      10      9        8       7        6       5        4        3        2        1       0       X       X       X      
 

The 13 most significant bits from the %AQ register are converted to sign magnitude by the PLC 
and sent to the module.   

D/A Bits versus Current Outputs  
The module scales the output data received from the CPU according to the range selected for 
the channel. 

 

%AQ  
Output   

Current (mA) 40 20 

32000 

0
4 to 20mA Range 

0 to 20mA Range 

 

In the 4 to 20 mA range, the module scales output data with each 1000 counts representing 
0.5 mA. In this range a count of 0 corresponds to 4 mA and a count of 32000 corresponds to 
20 mA.   

In 0 to 20 mA range, the module scales output data so that each 800 counts represents 0.5 mA. 
In this range, a count of 0 corresponds to 0 mA and a count of 32000 corresponds to 20 mA 
with each 800 counts representing 0.5 mA. 

If the module receives negative data from the CPU, it outputs the low end of the range (either 
0 mA or 4 mA).  If a value greater than 32767 is received, it is not accepted. 
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Field Wiring: ALG391 
To minimize the capacitive loading and noise, all field connections to the module should be 
wired using a good grade of twisted, shielded instrumentation cable.  The shields should be 
connected to GND on the user terminal connector block.  The GND connection provides access 
to the backplane (frame ground) resulting in superior rejection of noise caused by any shield 
drain currents. If no jumper is installed, the module performs as a current source.  If the jumper 
is present, the module performs as a voltage source.   

Module Wiring Example Connections 

 Terminals            Field Wiring 

*Optional Connections 

1 
 

3 
 

5 
 

7 
 

9 
 

11 
 

13 
 

15 
 

17 
 

19 

2 
 

4 
 

6 
 

8 
 

10 
 

12 
 

14 
 

16 
 

18 
 

20 

*

   VOUT 1 

   VOUT 2 

  IOUT 1 

  IOUT 2 

RTN 1 

RTN 2 

GN D 

GN D 

    JMPV1 

     JMPV2 

       DEF0 

 

 

         0-20mA 
        CH1 

 

 

 

 

   CH2 
        0-20m A 

*

Q1 
 

Q2 

 NC 
*

 NC 
*

* + 
 

 - 
24V 

 

In this example, Output 1 is used as a voltage output (JMPV1 
connected to IOUT1) in the 0 to 5 V range (RANGE 1 jumper 
installed) Output 2 is used as a current output (JMPV2 not 
connected) in the 4 to 20 mA mode (RANGE2 jumper not 
installed). Both outputs will Hold Last State (no Output Default 
jumper installed, external +24 VDC power supply connected). 

 

IOUT2

GND

1

3

5

7

9

11

13

15

17

19

4

8

10

14

16

18

20

12

2

6

RTN1

RTN2

GND

24V

VOUT1

VOUT2

IOUT1

JMPV1

JMPV2

Output Default Jumper 
No jumper = Hold Last State 
[Present = default to 0/4mA] 

Output 1 Range Select Jumper 
Present = 0 to 5V (0 to 0mA) 
[No jumper = 1 to 5V (4 to 20mA)] 

+

2K 
(Minimum)

Output 1 Used as Voltage Output. 
Voltage mode jumper connected 

from terminal 3 (IOUT1)  
to terminal 9 (JMPV1) 

Output 2 Used as Current Output. 
Voltage mode jumper NOT 

connected to terminal 9 (JMPV2)

External +24V Power 
Supply for Hold Last State 

Outputs 

Output 2 Range Select Jumper 
No jumper = 4 to 20mA (1 to 5V)
[Present = 0 to 0mA (0 to 5V)]  
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Current or Voltage Outputs 
Each channel’s range and its operation in current or voltage mode are set with jumpers on the 
module terminals. For voltage operation, a 250 Ohm resistor can be used instead of a voltage 
jumper to increase the voltage range. The table below lists the output ranges that can be set up 
for each output, and the jumper or resistor settings for each range.  
 

Range  
of the Output 

Range Jumper 
Installed 

Voltage Jumper or  
Resistor Installed 

4 mA to 20 mA No No 
0 mA to 20 mA Yes No 

0 V to 5 V Yes jumper 
0 V to 10 V Yes 250 Ohm resistor 
1 V to 5 V No jumper 
2 V to 10 V No 250 Ohm resistor 

Output Defaults 
Both module outputs can be set to either Default to 0 or 4 mA or Hold Last State if the CPU 
goes to Stop mode or is Reset.  The module’s Output Default operation is set using another 
jumper on the terminal block.   

If the Output Default (DEF0/4) jumper is installed on module terminals 11 and 13, both outputs 
default to the low end of their ranges. 

If the Output Default jumper is not installed, both outputs hold the last valid output value 
received from the PLC CPU.  This option requires an external +24 VDC power supply 
to maintain output power when the system power goes down.   
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Analog Output Module, Current/Voltage, 8 Channel: IC694ALG392 

 
MODULE 0K

USER SUPPLY

IC694ALG392 

Q1 
 
 
 

Q2 
 
 
 

Q3 
 
 
 

Q4 
 
 
 

Q5 
 
 
 

Q6 
 
 
 

Q7 
 
 
 

Q8 
 

 

The 8–Channel Analog Current/Voltage Output module; IC694ALG392, 
provides up to eight single-ended output channels with current loop outputs 
and/or voltage outputs.  Each output channel can be set up using the 
configuration software for any of these ranges: 

 0 to +10 volts (unipolar) 

 10 to +10 volts (bipolar) 

 0 to 20 milliamps 

 4 to 20 milliamps 

Each channel is capable of converting 15 to 16 bits (depending on the 
range selected) of binary data to an analog output.  All eight channels are 
updated every 12 milliseconds.   

In current modes, the module reports an Open Wire fault to the CPU for 
each channel.  The module can go to a known last state when system 
power is interrupted.  As long as external power is applied to the module, 
each output will maintain its last value or reset to zero, as configured. 

This module can be installed in any I/O slot of an RX3i system.   

Isolated +24 VDC Power 
The module must receive its 24 VDC power from an external source. 

If the module is located in an RX3i Universal Backplane, the external 
source can be connected via the TB1 connector on the left side of the 
backplane or directly on the module’s terminal block.   

If this module is located in an Expansion Backplane, the external source 
must be connected to the module’s terminal block. 

LEDs 
The Module OK LED indicates module status. The User Supply LED indicates whether the 
external +24 VDC power supply is present and is above the minimum level.  Both LEDs are 
powered from the +5 VDC backplane power bus. 
 

LED  Indicates 
OK  
 

ON:  Module OK and configured 
Flashing: Module OK but not configured 
OFF: Module is defective or no +5V backplane power present 

USER OK   ON: External power supply present 
OFF: No user power 
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Specifications: ALG392 
 

Number of Output Channels 1 to 8 selectable, single–ended 
Output Current Range 4 to 20 mA and 0 to 20 mA 
Output Voltage Range 0 to 10 V and –10 V  to +10 V 
Calibration Factory calibrated to .625 μA for 0 to 20 mA; 0.5 μA 

for 4 to 20 mA; and .3125 mV for voltage (per count) 
User Supply Voltage (nominal) +24 VDC, from user supplied voltage source 
External Supply Voltage Range 20 VDC to 30 VDC 
Power Supply Rejection Ratio (PSRR) 
 Current 
 Voltage 

 
5 μA/V (typical), 10 μA/V (maximum) 
25 mV/V (typical), 50 mV/V (maximum)  

External Power Supply Voltage Ripple 10% (maximum) 
Internal Supply Voltage +5 VDC from PLC backplane 
Update Rate 8 milliseconds (approximate, all eight channels) 

Determined by I/O scan time, application dependent. 
Resolution: 4 to 20mA:   0.5 μA (1 LSB = 0.5 μA) 
 0 to 20mA:  0.625 μA (1 LSB = 0.625 μA) 
   0 to 10V:  0.3125 mV (1 LSB = 0.3125 mV) 
 -10 to +10V:  0.3125 mV (1 LSB = 0.3125 mV) 
Absolute Accuracy: *  

 Current Mode +/-0.1% of full scale @ 25°C (77°F), typical 
+/-0.25% of full scale @ 25°C (77°F), maximum 
+/-0.5% of full scale over operating temperature range 
(maximum) 

   Voltage Mode +/-0.25% of full scale @ 25°C (77°F), typical 
+/-0.5% of full scale @ 25°C (77°F), maximum 
+/-1.0% of full scale over operating temperature range 
(maximum) 

Maximum Compliance Voltage VUSER –3 V (minimum) to VUSER (maximum) 
User Load (current mode) 0 to 850  (minimum at VUSER = 20 V, maximum 1350 

 at VUSER = 30 V) (Load less than 800  is 
temperature dependent.) 

Output Load Capacitance (current mode) 2000 pF (maximum) 
Output Load Inductance (current mode) 1 H 
Output Loading (voltage mode) 
Output load Capacitance 

5 mA (2 K Ohms minimum resistance) 
(1 μF maximum capacitance) 

Isolation, Field to Backplane (optical) and to 
frame ground 

250 VAC continuous; 1500 VAC for 1 minute 

Power Consumption 110 mA from +5 VDC PLC backplane supply 
 315 mA from +24 VDC user supply 

 
Refer to Appendix A for product standards and general specifications. In order to meet the IEC 1000-4-3 
levels for RF Susceptibility specified in Appendix A, when this module is present, the system must be 
mounted in a metal enclosure. 

 In the presence of severe RF interference (IEC 801–3, 10V/m), accuracy may be degraded to ±1% FS for current 
outputs and ±3% FS for voltage outputs. 
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Derating Curves: ALG392 
For maximum performance and module life, the module should be operated at maximum load 
resistance to offload heat. Module thermal deratings depend on the voltage level and the use of 
current and voltage outputs. The first two charts below show the maximum ambient temperature 
for current-only modules at 30 VDC and at 26.5 VDC. 

Current Outputs Only 

 Ambient 
Temperature 

35 
40 
45 
50 
55 
60 

1 2 3 4 5 6 7 8 
Number of Active Channels 

500 ohm loads

VUSER = 30V 

1200 ohm loads

1000 ohm loads

250 ohm loads

shorted loads 

35

40

45

50

55

60

1 2 3 4 5 6 7 8 

Shorted loads

VUSER = 26.5V

800 ohm loads

500 ohm loads

250 ohm loads

Number of Active Channels 

Ambient 
Temperature

 

Mixed Current and Voltage Outputs 
In the deratings shown below, voltage channels have 2 K Ohm loads and current channels have 
shorted loads. To determine the maximum operating temperature for mixed current and voltage 
outputs, select the line in the chart below that corresponds to the number of voltage channels 
being used.  For example, a module uses 2 voltage channels and 3 current channels. The total 
channels are 5, and the maximum operating temperature is approximately 52.5°C:  

 
Ambient 

 Temperature (°C) 

35 
40 
45 
50 
55 
60 

1 2 3 4 5 6 7 8

2 Channels V 

VUSER = 30V

8 Channels V 
6 Channels V 

4 Channels V 

Active Channels Current and Voltage Mixed  
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Current and Voltage Ranges and Resolution 
In the 4 to 20 mA range the module scans output data from the PLC so that 4 mA corresponds 
to a count of 0, and 20 mA corresponds to a count of 32000.  In the 0 to 20 mA range, user data 
is scaled so that 0 mA corresponds to a count of 0 and 20 mA corresponds to 32000.  In 0 to 
20 mA mode, a value up to 32767 provides a maximum output of approximately 20.5 mA.  In 
current mode, the module also reports an open loop fault to the PLC. 

For voltage operation in the default unipolar mode (0 to +10 volts), data is scaled so that 0 volts 
corresponds to a count of 0 and +10 volts corresponds to a count of 32000.  In this mode, a 
value up to 32767 creates an overrange output of approximately 10.24 volts.   

In the -10 to +10 volt range, data is scaled so that -10 volts corresponds to a count of -32000 
and +10 volts corresponds to a count of +32000.  In this range, output values from  -32767 to 
+32767 result in an overrange of approximately -10.24 volts to +10.24 volts. 

Scaling for both current and voltage ranges is shown below. 

 

Scaled 
output 
value   

Current (mA) 
4 0 20 

32000

0
4 to 20mA Range 

0 to 20mA Range 

 

Scaled 
output 
value  

Voltage (V), Bipolar Mode 
-10 0 +10

32000

0

-32000

Scaled 
output 
value  

Voltage (V), Unipolar Mode 
0 +10

32000

0

 
 

The resolution per bit depends on the channel’s configured range: 

  4 to 20 mA: 0.5 μA  
  0 to 20 mA: 0.625 μA  
  0 to 10 V: 0.3125 mV  
  -10 to +10 V: 0.3125 mV  
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Module Data 
Module ALG392 uses up to 8 output reference words. Each channel provides 16 bits of analog 
output data as an integer value. Output resolution is 15 bits except for the bipolar voltage mode, 
which has 16-bit resolution. The 16th bit is the sign bit. 
 

Range Resolution Range Limits 
0 to 20 mA 15 bits 0 to 32767 
4 to 20 mA 15 bits 0 to 32767* 
0 to 10 V 15 bits 0 to 32767 

-10 to 10 V 16 bits - 32768 to 32767 

* In 4-20 mA mode, if the PLC CPU sends a channel a value that is greater than 32000, the 
module uses the value 32000 instead. 
 

Status Data: ALG292 
This module uses either 8 or 16 discrete input bits, as configured. The first 8 bits are used for 
module status information as shown below.  

In current mode, individual channels can also report Broken Wire diagnostics. Those 
diagnostics are reported in bits 9-16: 

 

  1       2        3        4       5        6        7       8         

Module OK = 1, not OK = 0 

Power Supply OK = 1, below limit = 0 

Reserved 

  9      10      11      12     13      14     15      16         

Channel 1 Broken Wire: 1 = Wire broken (current mode only), 0 = OK 

Channel 2 Broken Wire 

Channel 3 Broken Wire 

Channel 4 Broken Wire 

Channel 5 Broken Wire 

Channel 6 Broken Wire  

Channel 7 Broken Wire 

Channel 8 Broken Wire 
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Field Wiring: ALG392  

Terminal Signal Name Signal Definition 
1 24VIN User Supplied +24 VDC Input 
2 V CH 1 Channel 1 Voltage Output 
3 I CH 1 Channel 1 Current Output 
4 V CH 2 Channel 2 Voltage Output 
5 I CH 2 Channel 2 Current output 
6 V CH 3 Channel 3 Voltage Output 
7 I CH 3 Channel 3 Current output 
8 V CH 4 Channel 4 Voltage Output 
9 I CH 4 Channel 4 Current output 
10 V CH 5 Channel 5 Voltage Output 
11 I CH 5 Channel 5 Current output 
12 V CH 6 Channel 6 Voltage Output 
13 I CH 6 Channel 6 Current output 
14 V CH 7 Channel 7 Voltage Output 
15 I CH 7 Channel 7 Current output 
16 V CH 8 Channel 8 Voltage Output 
17 I CH 8 Channel 8 Current output 
18 V COM Voltage Common 
19 I COM Current Common/User +24 VDC Return 
20 GND Frame ground connection for cable shields 

The diagram below shows connections for current and voltage outputs. Each channel can be 
configured to operate as a voltage output or a current output - not both simultaneously. 

 

( + )             ( - )    

VQ1 

( + )             ( - )    

VQ2 

( + )             ( - )    

VQ3 

( + )             ( - )    

VQ4 

( + )             ( - )    

VQ5 

( + )             ( - )    

VQ6 

( + )             ( - )    

VQ7 

( + )             ( - )    

VQ8 

( - )             ( + )    

 IQ1 

( - )             ( + )    

 IQ2 

( - )             ( + )    

 IQ3 

( - )             ( + )    

 IQ4 

( - )             ( + )    

 IQ6 

( - )             ( + )    

 IQ7 

( - )             ( + )    

 IQ5 

( - )             ( + )    

 IQ8 

Field Wiring for        Terminals          Field Wiring for   
Current Outputs                                   Voltage Outputs 

1 
 

3 
 

5 
 

7 
 

9 
 

11 
 

13 
 

15 
 

17 
 

19 

2 
 

4 
 

6 
 

8 
 

10 
 

12 
 

14 
 

16 
 

18 
 

20 

+ 

 
- 

24 VDC  IN

VCOM 

FGND 
Optional Cable 
Shield Ground 
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Configuration: ALG392 
 

Parameter  Description Values Default Values 

Active Channels Number of channels scanned 1 through 8 1 
Reference Address 
for Module Output 
Data 

Starting address for %AQ 
reference type 

standard range %AQ0001, or next 
highest available 
address 

Reference Address 
for Channel Status 
Data 

Starting address for %I 
reference type 

standard range %I00001, or next 
highest available 
address 

Length Number of %I status locations 8 or 16 8 
Stop Mode Output state when module 

toggled from RUN to STOP 
mode 

Hold Last State 
or Default to 
Zero 

Hold Last State 

Output Channel 
Range 
 

Type of Output Range 0, +10V 
-10, +10V 
4, 20 mA 
0, 20 mA 

 
0, 10V 

 

Active Channels indicates the number of channels that will be scanned by the PLC CPU.  

The choice made for Stop Mode determines whether the module’s outputs will hold their last 
states or default to zero when the goes from Run to Stop mode.   

The %AQ Reference Address parameter selects the start of the area in the %AQ memory 
where the output data to the module will begin.    

The %I Reference Address selects the start of the area in %I memory for the module’s status 
data. If the length is set to 8, then only module status will be reported. If the length is set to 16, 
channel status will also be reported for channels that are operating as current outputs.   

Each channel can be set up to operate on one of four output ranges: 

 0 to 10 V (default 

 -10 to +10 V range 

 4 to 20 mA, and 0 to 20 mA 

 0 to 20 mA 
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Analog Output Module, 4 Channel Voltage / Current: IC695ALG704 
Analog Output Module,8 Channel Voltage / Current: IC695ALG708 

MODULE OK 

FIELD STATUS 

TB 

IC695ALG708 

Q1 
 
 
 

Q2 
 
 
 

Q3 
 
 
 

Q4 
 
 
 

Q5 
 
 
 

Q6 
 
 
 

Q7 
 
 
 

Q8 
 

 

Non-Isolated Analog Voltage/Current Output  module 
IC695ALG704  provides 4 configurable voltage or current output 
channels.  Non-Isolated Analog Voltage/Current Output module 
IC695ALG708, shown at left,  provides 8 configurable voltage or 
current output channels.   Analog channels can be configured for 
these output ranges: 

 Current: 0 to 20mA, 4 to 20mA 
  Voltage: +/- 10V, 0 to 10V 

These modules can be used with a Box-style (IC694TBB032), 
Extended Box-style (IC694TBB132),  Spring-style (IC694TBS032), 
or Extended Spring-style (IC694TBS132) Terminal Block. Extended 
terminal blocks provide the extra shroud depth needed for shielded 
wiring. See chapter 15 for more information about Terminal Blocks. 
Terminal Blocks are ordered separately. 

These modules must be located in an RX3i Universal Backplane. 
They require an RX3i CPU with firmware version 3.0 or later. 
Machine Edition Version 5.0 SP3 Logic Developer-PLC or later must 
be used for configuration. 

Isolated +24 VDC Power 

The module must receive its 24 VDC power from an external source. 
The external source must be connected directly to the module’s 
terminal block. It cannot be connected via the TB1 connector on the 
RX3i Universal Backplane.  Module Features  

 Completely software-configurable, no module jumpers to set 
 Individually enable or disable channels 
 Clamping and Alarm Limits 
 Latching of Alarms 
 Configurable output bias 
 Rapid channel acquisition times based on filter frequency 
 Full autocalibration 
 On-board error-checking 
 Configurable scaling and offsets per channel 
 High alarm, low alarm, high-high alarm, low-low alarm 

detection and reporting selectable per channel 
 Module fault reporting 
 Configurable Hold Last State or Output Defaults 
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Specifications:  IC695ALG704 and IC695ALG708 
  

Output Ranges Current: 0 to 20mA, 4 to 20mA 
Voltage: +/- 10V, 0 to 10V 

Backplane Power 
Requirements 

375 mA maximum at 3.3V  
  

Power Dissipation within 
Module   (Vuser=24V) 

IC695ALG704: 4.8 Watts maximum 
IC695ALG708:  7.25Watts maximum 

Thermal Derating IC695ALG704: None 
IC695ALG708: Voltage mode: none 
    Current mode: See next page. 

External Power Supply 
Vuser 

Voltage Range: +19.2V to +30VDC 
     Current required for ALG704: 150mA maximum 
     Current required for ALG708: 250mA maximum 

Resolution +/-10V: 15.9 bits,  0 to 10V: 14.9 bits,  0 to 20mA: 15.9 bits, 
4 to 20mA : 15.6 bits 

Output Data Format  Configurable as floating point IEEE 32 bit or 16-bit integer in a 
32-bit field  

Update Rate (Determined 
by I/O scan time, 
application dependent.) 

8 milliseconds (approximate, all eight channels) 

Output Overvoltage 
Protection 

Current outputs only:  -30V for 60 seconds, +30V for one hour 

Calibrated Accuracy  Accurate to within 0.15% of full scale at 25°C 
Accurate to within 0.30% of full scale at 60°C 
In the presence of severe RF interference (IC 801-3, 10V/M), 
accuracy may be degraded to +/-1% FS. 

Output Load Reactance Current: 10μH maximum, Voltage: 1μF maximum 
Maximum Output Load Current:  850 Ohms maximum at Vuser = 20V 

Voltage: 2 Kohms minimum 
Output Gain Drift Voltage output: 20ppm per degree C typical 

Current output: 35ppm per degree C typical 
Output Settling Time Voltage or current output: 2ms, 0 to 95%.  
Isolation, Field to 
Backplane 

2550VDC for one second 

Maximum Compliance 
Voltage 

Vuser – 3V (minimum) to Vuser (maximum) 

Refer to Appendix A for product standards and general specifications. 
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Output Points vs. Temperature, Current Mode 
Module IC695ALG704 has no thermal derating. Module IC695ALG708 has no thermal derating 
in voltage mode. Thermal deratings for module IC695ALG708 In current mode are shown 
below.   

Vuser = 26.5V

50
51
52
53
54
55
56
57
58
59
60

1 2 3 4 5 6 7 8

Channels

A
m

bi
en

t (
D

eg
re

es
 C

)

Shorted
250 Ohms
500 Ohms
850 Ohms

Vuser = 30V

50
51
52
53
54
55
56
57
58
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LEDs 
The Module OK LED indicates module status. The Field Status LED indicates whether the 
external +24 VDC power supply is present and is above the minimum level and whether or not 
faults are present.  All LEDs are powered from the backplane power bus. 
 

LED  Indicates 
Module OK  
 

ON Green:  Module OK and configured. 
Quick Flashing Green: Module performing powerup sequence. 
Slow Flashing Green or Amber: Module OK but not configured. 
OFF: Module is defective or no backplane power present 

Field Status  ON Green No faults on any enabled channel, Terminal Block is present, 
and field power is present. 
ON Amber and TB Green: Terminal Block is installed, fault on at least one 
channel, or field power is not present. 
ON Amber and TB Red: Terminal Block not fully removed, field power still 
detected. 
OFF and TB Red: Terminal block not present and no field power is 
detected. 

TB ON Red: Terminal block not present or not fully seated. See above. 
ON Green: Terminal block is present.  See above. 
OFF: No backplane power to module. 
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Configuration Parameters: IC695ALG704 and IC695ALG708 
Module Parameters 
Parameter  Default Description 
Outputs Reference 
Address 

%AQxxxxx Starting address for the module’s output data. This 
defaults to the next available %AQ block. 

ALG704: 8 Outputs Reference 
Length ALG7088: 16 

The number of words used for the module’s output data. 
This parameter cannot be changed. 

Output Command 
Feedback Reference 
Address 

%AIxxxxx Stating address for the module’s command feedback 
data. This defaults to the next available %AI address 
after a non-zero length is configured.  

Output Command 
Feedback Length 

0 The number of words used for the module’s command 
feedback data. Length defaults to 0. It can be set to 8 or 
16, depending on the module type being configured. 

Diagnostic 
Reference Address 

%Ixxxxx Starting address for the channel diagnostics status data. 
This defaults to the next available %I block. 

Diagnostic 
Reference Length 

0 Read Only. The number of bit reference bits required for 
the Channel Diagnostics data. Default is 0, which means 
mapping of Channel Diagnostics is disabled.  Change 
this to a non-zero value to enable Channel Diagnostics 
mapping. Maximum length is 128 bits for module 
IC695ALG704 or 256 bits for module IC695ALG708. 

Module Status 
Reference Address 

%Ixxxxx Starting address for the module’s status data. This 
defaults to the next available %I block. 

Module Status 
Reference Length 

0 Read Only. The number of bits (0 or 32) required for the 
Module Status data. Default is 0, which means mapping 
of Module Status data is disabled.  Change this to a 
non-zero value to enable Module Status data mapping. 

Continued… 

Analog Output Commanded Feedback 
The module returns a copy of the analog output data received from CPU in its corresponding 
channel analog input shared memory.  Output Feedback can be monitored to check the values 
being sent to the channels.  The data is in the same scaled format as the output data for each 
channel. During normal operation this feedback data should match the actual output data after 
one or more PLC scans of module inputs. During faults, ramping, overrange, and clamping 
conditions, the analog output data may differ from the commanded output. 

OverTemperature  
If OverTemperature is enabled, the module generates an OverTemperature alarm if the 
module’s internal temperature is too great for the number of outputs that are on at the same 
time. In addition to the configurable options for OverTemperature fault reporting and interrupts, 
an over temperature condition is also indicated by the OverTemperature bit in the module’s 
Status Reference data. Detection of the OverTemperature status bit is always enabled. 
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Module Parameters 
Parameter  Default Description 
I/O Scan Set 1 The scan set 1 – 32 to be assigned to the module by the 

RX3i CPU. 
Channel Faults w/o 
Terminal Block  

Disabled Enabled / Disabled: Controls whether channel faults and 
configured alarm responses will be generated after a 
Terminal Block removal.  The default setting of Disabled 
means channel faults and alarms are suppressed when 
the Terminal Block is removed.  This parameter does not 
affect module faults including the Terminal Block 
loss/add fault generation. 

Module Fault 
Reporting Enabled 

Enabled Enabled / Disabled. Controls whether the module will 
report faults resulting from either loss of field power or 
overtemperature conditions. 

Field Power 
Removed Enabled 

Enabled Enabled / Disabled. With Module Fault Reporting 
enabled, this parameter controls reporting of Field Power 
Removed module faults. 

Over Temp 
Enabled 

Enabled Enabled / Disabled. With Module Fault Reporting 
enabled, this parameter controls reporting of 
Overtemperature module faults. 

Module Interrupt 
Reporting Enabled 

Disabled Enabled / Disabled.  

Field Power 
Removed Enabled 

Disabled Enabled / Disabled. With Module Interrupt Reporting 
enabled, this parameter controls interrupts for Field 
Power Removed module faults. 

Over Temp 
Enabled 

Disabled Enabled / Disabled. With Module Interrupt Reporting 
enabled, this parameter controls interrupts for 
Overtemperature module faults. 

Range Type Disabled 
Current 

Sets up the type of output to be used for each channel. 
Choices are: Disabled Voltage, Disabled Current, 
Voltage/Current.  

Range (Only for 
Range Type 
Voltage/Current) 

-10V to +10V For voltage/current: -10V to +10V, 0V to +10V, 4mA to 
20 mA, 0mA to 20 mA.  

Channel Value 
Format 

32-bit Floating 
Point 

16-bit integer or 32-bit floating point 

Outputs Default Force to 
Default Value 

Controls the state the output will be set to in Outputs 
Disabled mode (stop),  if a fault occurs, if power is lost, 
or if the configuration is cleared.  
Choices are Hold Last State, or default to a specific 
configured default value.  
 

Continued … 
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Range Type 
Each channel on the module that will be used should be configured for Voltage/Current. Its 
voltage or current range and other parameters can then be configured as needed. If the channel 
output will not be used and is not wired, select either “Disabled” option. If a channel is disabled, 
it is not necessary to configure any of its other parameters. 

If the channel is wired to a current output, but will not presently be used, select "Disabled 
Current". This will set the channel's current output to 0mA (the channel’s voltage output will be 
non-zero).   

If the channel is wired to a voltage output, but will not presently be used, select "Disabled 
Voltage". This will set the channel's voltage output to 0V (the channel’s current output will be 
non-zero).   

Output Defaults 
If Hold Last State is enabled, an output will hold its last commanded value when the CPU 
indicates Outputs Not Enabled, or if one of the fault conditions listed below occurs.  If Hold Last 
State is disabled, the output is commanded to go to the Default Value.  The Default Value must 
be set within the selected output range. If both Default Value and Ramp Rate are enabled, the 
channel will ramp to the default value. Fault conditions are: 

 CPU outputs are not enabled  
 Backplane power is not ok. In that case, there is no ramping, even if ramping has been 

enabled. 
 Loss of communications from CPU. 
 Loss of I/O communications. 
 Loss of field power.  

Outputs Default Notes 
 Hot Removal of the module in an I/O Enabled mode will cause all outputs to Hold Last State 

(even channels configured for Force to Default Value). If that operation is not desirable, the 
outputs can be forced to default by first turning off field power and removing the module’s 
Terminal Block before hot-removing the module.  

 Resetting the module using SVC_REQ 24 causes all channels to Hold Last State even if 
Default Value is configured. The application program must handle output defaulting before 
execution of the Service Request. 

 Default Ramp Rate configuration is ignored if backplane power from the power supply is 
lost. Channels configured for Default Value go to the default value immediately. 

 The first time a configuration is stored following a return of backplane power, the Default 
Ramp rate is not used. Any channel configured for Default Value goes to its default value 
immediately. If analog power was not lost and the same configuration is restored on the next 
powerup, the channel state is unchanged from the time the power was lost. The Default 
Ramp Rate is used for any subsequent reconfiguration. 
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Output Default Conditions and Actions 
Condition Hold Last 

State or 
Default 
Value 

Default 
Ramp Rate 
Enabled 

Outputs 
Enabled and 
Ramp Rate 
Enabled 

Channel Output Setting 
(Except where indicated, field 
power is assumed to be 
present). 

N/A N/A No Output goes to its commanded 
value from reference memory; 
defaults don’t apply. 

Outputs Enabled 
and No Faults 

N/A N/A Yes Output is ramped to the 
commanded output from 
reference memory at the 
Outputs Enabled ramp rate. 
Defaults don’t apply. 

Default 
Value 

No N/A Output is set to the Default 
Value 

Default 
Value 

Yes N/A Output is ramped to the 
Default Value at the Default 
ramp rate, starting at the last 
commanded value before 
entering mode. 

Outputs Disabled, 
Fault  Mode, or 
Reconfiguration 

Hold Last 
State 

N/A N/A Output is held at the last 
commanded value 

Default 
Value 

N/A N/A Output is set to the Default 
Value. 

Loss of 
Backplane Power 
or First 
Configuration 
Store after 
Powerup 

Hold Last 
State 

N/A N/A Output is held at last 
commanded value. 

Hot Removal, 
Reset with 
SVCREQ 24 or 
Cleared 
Configuration 

N/A N/A N/A Output is held at last 
commanded value. 

Loss of Field 
Power 

N/A N/A N/A All outputs go to 0V and 0mA. 
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Channel Parameters, continued 
Parameter  Default Description 
High Scale Value (Eng 
Units) 

Note:  Scaling is disabled if both High Scale Eng. 
Units equals High Scale A/D Units and Low Scale 
Eng. Units equals Low Scale A/D Units. 
Default = High A/D Limit of selected range type. 

Low Scale Value (Eng 
Units) 

Default is Low A/D Limit of selected range type. 
Must be lower than the high scaling value. 

High Scale Value (A/D 
Units) 

Default is High A/D Limit of selected range type. 
Must be greater than the low scaling value. 

Low Scale Value (A/D 
Units) 

The defaults for the 4 
Scaling parameters  
depend on the 
configured Range 
Type and Range.  
Each Range and 
Range Type have a 
different set of 
defaults. 

Default is Low A/D Limit of selected range type. 

Continued … 

Output Scaling 
By default, the module converts a floating point value from the CPU into a voltage or current 
output over the entire span of its configured Range.  For example, if the Range of a channel is 4 
to 20mA, the module accepts channel output values from 4.000 to 20.000.  By modifying one or 
more of the four channel scaling parameters (Low/High Scale Value parameters) from their 
defaults, the scaled Engineering Unit range can be changed for a specific application. Scaling is 
always linear and inverse scaling is possible.  All alarm values apply to the scaled Engineering 
Units value, not to the A/D units value. 

The scaling parameters only set up the linear relationship between two sets of corresponding 
values. They do not have to be the limits of the output. 

Example  
In this example, the application should interpret 32000 counts as +10V and –32000 counts as -
10V .  The following channel configuration will scale a +/-10V output channel to +/-32000 
counts. 

Channel Value Format = 16 Bit Integer 

High Scale Value (Eng Units)  =  32000.0 

Low Scale Value (Eng Units)  =  -32000.0 

High Scale Value (A/D Units)  =  10.000 

Low Scale Value (A/D Units)  = -10.000 

 

 

 

Voltage -10,000 +10,000 -32,000

Counts

32,000
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Channel Parameters, continued 

Parameter  Default Description 
High Alarm (Eng 
Units) 
Low Alarm (Eng 
Units) 

The defaults 
depend on the 
configured 
Range. 

All of the alarm parameters are specified in Engineering 
Units. When the configured value is reached or below 
(above), a Low (High) Alarm is triggered.   

Outputs Enabled 
Ramp Rate (Eng 
Units) 

0.0 The rate in Engineering Units at which the output will 
change during normal operation.  

Default Ramp Rate 
(Eng Units) 

0.0 The rate in Engineering Units at which the output will 
change if a fault condition occurs or if outputs are not 
enabled. 

Output Clamping 
Enabled 

Disabled Enabled / Disabled. See description below. 

Upper Clamp Limit 
(Eng Units) 
Lower Clamp Limit 
(Eng Units) 

The defaults 
depend on the 
configured 
Range. 

The Upper Clamp Limit must be greater than the Lower 
Clamp Limit. This parameter can be used to restrict the 
output to a range that is narrower than its configured 
Range Type. For example, a channel configured for –
10V to +10V could be restricted to -8V to +7.5V. 

Default Value (Eng 
Units) 

0.0 If Hold Last State is disabled, the output is commanded 
to go to the Default Vale when the CPU is not in 
Outputs Enabled mode or under certain fault 
conditions. 

User Offset (Eng 
Units) 

0.0 A configurable value that can be used to change the 
base of the channel. This value is added to the scaled 
value of the channel before alarm-checking. 

Continued … 

Lower, Upper Clamp and Alarms  
Alarms can be used to indicate when the module has been commanded to meet or exceed the 
configured high or low limits for each channel. These are set at six configurable alarm trigger 
points: 
 High Alarm and Low Alarm 
 Upper Clamp and Lower Clamp 
 Overrange and Underrange Alarm 

Each alarm is individually configurable per channel to generate diagnostics bit status, fault 
alarms, or interrupt alarms. 

If a channel is commanded higher than the Upper Clamp value, the output is set to the Upper 
Clamp value and an Upper Clamp condition is indicated. If a channel is commanded lower than 
the Lower Clamp value, the output is set to the Lower Clamp value and a Lower Clamp 
condition is indicated. 

The High and Low Alarm checks are performed on the engineering units output value after 
possibly being adjusted by ramping, clamping, and fault conditions. 
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Channel Parameters, continued 

Parameter  Default Description 
Diagnostic Reporting Enable  
If Diagnostic Reporting is enabled, 
the additional parameters listed 
below can be used to enable 
specific types of alarms. 

Disabled 

Fault Reporting Enable  
If Fault Reporting is enabled, the 
additional parameters listed below 
can be used to enable specific 
types of Faults. 

Disabled 
  

Interrupts Enable Disabled 
Low Alarm Enable Disabled  

 
High Alarm Enable Disabled 
Under Range Enable Disabled 
Over Range Enable Disabled 
Lower Clamp Alarm Enable Disabled 
Upper Clamp Alarm Enable Disabled 

Diagnostic Reporting Enable options are used 
to enable reference memory reporting of 
alarms into the Diagnostic Reference area. 
Fault Reporting Enable options enable fault 
logging of alarms into the I/O Fault Table. 
These parameters enable or disable the 
individual diagnostics features of a channel.  
When any of these parameters is enabled, the 
module uses associated parameters to 
perform the enabled feature.  
 

For example, if Over Range is enabled in 
the “Diagnostic Reporting Enable” menu, 
the module will set the Over Range bit in 
the Diagnostic Reference for the channel. 

 
If any of these parameters is disabled, the 
module does not react to the associated alarm 
conditions.  
 
For example, if Low Alarm Enable is set to 
Disabled in the “Fault Reporting Enable” menu, 
the Low Alarm fault is not logged in the I/O 
Fault Table when Low Alarm is detected on the 
channel. 
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Alarming and Fault Reporting 
The Diagnostic Reporting Enable, Fault Reporting Enable, and Interrupt Enable configuration 
parameters can be used to enable different types of responses for individual channel alarms.  
By default, all responses are disabled on every channel.  Any combination of alarm enables can 
be configured for each channel.   

 If Diagnostic Reporting is enabled, the module reports channel alarms in reference memory 
at the channel's Diagnostic Reference address.   

 If Fault Reporting is enabled, the module logs a fault log in the I/O Fault table for each 
occurrence of a channel alarm.  

 If Interrupts are enabled, an alarm can trigger execution of an Interrupt Block in the 
application program, as explained below.  

Using Interrupts 
To properly configure an I/O Interrupt, the Interrupt enable bit or bits must be set in the module’s 
configuration.  In addition, the program block that should be executed in response to the 
channel interrupt must be mapped to the corresponding channel's reference address.   

Example:  

In this example, the Channel Values Reference Address block is mapped to %AQ0001-
%AQ0008.  An I/O Interrupt block should be triggered if a High Alarm condition occurs on 
channel 2. 

 Configure the High-Alarm condition. 

 Set the High-Alarm Interrupt Enable flag for Channel 2 in the module configuration. 

Channel 2's reference address corresponds to %AQ00003 (2 Words per channel), so the 
interrupt program block Scheduling properties should be set for the "I/O Interrupt" Type and 
"%AQ0003" as the Trigger. 

Fault Reporting and Interrupts 
These modules have separate enable/disable options for Diagnostic Reporting and Interrupts.  
Normally, disabling a diagnostic (such as Low/High Alarm or Over/Under range) in the 
configuration means that its diagnostic bit is never set.  However, if interrupts are enabled for a 
condition and that interrupt occurs, the diagnostic bit for that condition is also set during the I/O 
Interrupt block logic execution.  The next PLC input scan always clears this interrupt status bit 
back to 0, because Diagnostic Reporting has it disabled. 
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Module Data: IC695ALG704 and IC695ALG708 
The module receives its channel data from its configured output words, beginning at its 
assigned Channel Value Reference Address. Each channel occupies 2 words (whether the 
channel is used or not): 

Channel Value  
Reference Address 

Contains this Input 

+0, 1 Channel 1 

+2, 3 Channel 2 

+4, 5 Channel 3 

+6, 7 Channel 4 

For Module IC695ALG708 Only: 

+8, 9 Channel 5 

+10, 11 Channel 6 

+12, 13 Channel 7 

+14, 15 Channel 8 
 

Depending on its configured Channel Value Format, each enabled channel output reference 
location is read as a 32-bit floating point or 16-bit integer value.   

In the 16-bit integer mode, low word of the 32-bit channel data area contains the 16-bit integer 
channel value.  The high word (upper 16-bits) of the 32-bits is ignored. The full range of the 16-
bit integer is a signed decimal value from +32767 to –32768. 

Because the channel reference location is 32 bits, it is possible for the application program to 
write 32-bit signed decimal values to the output reference. However, the program logic must 
restrict the magnitude of the value to the range +32767 to –32768. Exceeding this range will 
result in misinterpretation of the sign bit, and incorrect output channel operation. 
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Channel Diagnostic Data 
In addition to the input data from field devices, the module can be configured to report channel 
diagnostics status data to the CPU. The CPU stores this data at the module’s configured 
Diagnostic Reference Address. Use of this feature is optional. 

The diagnostics data each channel occupies 2 words (whether the channel is used or not): 

Diagnostic  
Reference Address 

Contains Diagnostics Data for: 

+0, 1 Channel 1 

+2, 3 Channel 2 

+4, 5 Channel 3 

+6, 7 Channel 4 

For Module IC695ALG708 Only: 

+8, 9 Channel 5 

+10, 11 Channel 6 

+12, 13 Channel 7 

+14, 15 Channel 8 

When a diagnostic bit equals 1, the alarm or fault condition is present on the channel.  When a 
bit equals 0 the alarm or fault condition is either not present or detection is not enabled in the 
configuration for that channel.  

For each channel, the format of this data is: 

Bit Description 

1 Low Alarm Exceeded = 1 

2 High Alarm Exceeded = 1 

3 Underrange = 1 

4 Overrange = 1 

5 – 20 Reserved (set to 0). 

21 Lower Clamp Active = 1 

22 Upper Clamp Active = 1 

23 - 32 Reserved (set to 0). 
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Module Status Data 
The module can also optionally be configured to return 4 bits of module status data to the CPU. 
The CPU stores this data in the module’s 32-bit configured Module Status Data reference area. 

Bit Description 

1 Module OK (1 = OK, 0 = failure, or module is not present) 

2 Terminal Block Present (1 = Present, 0 = Not present) 

3 Field Power (0 = Present, 1 = Not present) 

4 Module Overtemperature (0 = Not overtemperature, 1 = Approaching or 
exceeding overtemperature) 

5 - 32 Reserved 

Terminal Block Detection 
The module automatically checks for the presence of a Terminal Block.  

The module’s TB LED indicates the state of the terminal block.  It is green when the Terminal 
Block is present or red if it is not.  

Faults are automatically logged in the CPU’s I/O Fault table when the terminal block is inserted 
or removed from a configured module in the system.  The fault type is Field Fault and the fault 
description indicates whether the fault is a "Loss of terminal block" or an "Addition of terminal 
block".  If a Terminal Block is not present while a configuration is being stored, a "Loss of 
terminal block" fault is logged.  

Bit 2 of the Module Status Reference indicates the status of the terminal block.  To enable 
Module Status reporting, the Module Status Reference must be configured.  During operation, 
the PLC must be in an I/O Enabled mode for the current Module Status to be scanned and 
updated in reference memory. 
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Field Wiring: IC695ALG704 and IC695ALG708 

The table below lists wiring connections for the Non-Isolated Analog Output Modules. There are 
no shield terminals. For shielding, tie cable shields to the ground bar along the bottom of the 
backplane. M3 tapped holes are provide in the ground bar for this purpose. 

Terminal IC695ALG704 IC695ALG708 IC695ALG704 IC695ALG708 Terminal 
1 Channel 2 Voltage Out Channel 1 Voltage Out 19 
2 Channel 2 Current Out Channel 1 Current Out 20 
3 Common (COM) Common (COM) 21 
4 Channel 4 Voltage Out Channel 3 Voltage Out 22 
5 Channel 4 Current Out Channel 3 Current Out 23 
6 Common (COM) Common (COM) 24 
7 No Connection Channel 6 Voltage Out No Connection Channel 5 Voltage Out 25 
8 No Connection Channel 6 Current Out No Connection Channel 5 Current Out 26 
9 Common (COM) Common (COM) 27 

10 No Connection Channel 8 Voltage Out No Connection Channel 7 Voltage Out 28 
11 No Connection Channel 8 Current Out No Connection Channel 7 Current Out 29 
12 Common (COM) Common (COM) 30 
13 Common (COM) Common (COM) 31 
14 Common (COM) Common (COM) 32 
15 Common (COM) Common (COM) 33 
16 Common (COM) Common (COM) 34 
17 Common (COM) Common (COM) 35 
18 Common (COM) +24V In 36 

Each channel can be individually-configured to operate as a voltage output or a current output, 
not both simultaneously.  All the common terminals are connected together internally. so any 
common terminal can be used for the negative lead of the external power supply. 

 

V 
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Output Channel 2 Voltage Out

    Channel 2 Current Out

 Common

   Channel 4 Voltage Out

    Channel 4 Current Out

    Common

 

Voltage 
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Analog Modules with HART Communications 

This chapter describes Non-isolated Analog modules that provide HART communications for 
PACSystems RX3i controllers.  

 Overview of HART Communications for PACSystems RX3i 

 Module Descriptions, specifications, configuration parameters, and wiring information for: 

 Analog Input Module, 6/ 8 Channel Voltage / Current, HART: IC695ALG626 

 Analog Input Module, 8/4 Channel Voltage / Current, HART: IC695ALG628 

 Analog Output Module, 8 Channel Voltage/Current with HART: IC695ALG728 

 COMMREQs for HART Modules 

 HART Function Blocks for the Application Program 

 Converting HART Data to / from RX3i Format 
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Overview of HART Communications for PACSystems RX3i 
HART® (highway addressable remote transducer) protocol is an open standard owned by the 
members of the HART Communication Foundation. HART combines simultaneous 4-20mA 
current loop operation with digital communications using the same signal. It imposes a 
frequency-shifted AC signal on the normal 4 to 20mA current loop signal. Both analog and 
digital communications signals utilize the same set of wires without signal disruptions. For more 
information about HART, refer to the HART Application Guide, published by the HART 
Communication Foundation (www.hartcomm.org).   

For PACSystems RX3i, point-to-point HART communications are provided by the three analog 
modules described in this chapter.  Each channel on modules IC695ALG626, ALG628, and 
ALG728 can utilize HART 5.0 protocol to communicate with HART field devices. The HART 
devices must be revision 5.0 or later; earlier HART versions use a different messaging format 
that is not supported by the RX3i analog HART modules. 

To utilize HART communications, a channel must be configured for HART operation as 
described in this chapter, and for 4-20mA current range. During module operation, the 4-20mA 
channel signal communicates one process variable. Additional process variables, configuration 
data, and device data are transferred digitally using the HART protocol. The 4-20mA signal is 
not affected by the HART signal.  

RX3i HART Module Operation 
HART is a master-slave communications protocol. An RX3i analog module with HART 
communications act as the Primary Master for a single HART field device and a Secondary 
Master , which is usually an optional handheld device.  RX3i analog HART modules do not 
support multi-drop communications consisting of multiple field devices on a channel, or Burst 
Mode transmissions.  However, they do support the HART concept of multiple “slots” on a field 
device. 

The HART module automatically issues HART commands to any HART device that is present 
and enabled in configuration.  The response data from these commands is maintained within 
the HART module's internal memory and is optionally available for input scanning of HART 
Data, or for response to the Get Device Information COMMREQ (command ).  During start-up 
or after a device configuration changes (HART device "configuration changed" bit is set), the 
HART module executes HART commands 0, 3, 2, 3, 5, 6, 33, 48, and 50 (All Data).  In 
addition, the module periodically re-issues command #3 and also command #33 if HART Slot 
Variables are enabled (Dynamic Data).  The period with which the Dynamic Data commands 
are issued depends on the configuration for HART Pass-Thru Service Options and the number 
of HART devices enabled in a modem group. HART command #59 is issued each time a HART 
device initializes to set the number of preambles to 5.  
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An RX3i HART module can be configured to make HART device data available for input 
scanning by using the HART Data Scan Control.  With this option as part of normal input 
scanning from the module, the automatic HART command response data from each device is 
formatted and written to reference memory at the HART Data Reference Address.  In addition to 
the disabled option, there are two other configuration options for the HART Data Scan Control.  
Dynamic Only periodically updates inputs with data from HART command #3 and provides the 
resulting PV, SV, TV, and FV variables to input reference memory.  If HART Slot Variables are 
enabled, the command #33 slot variable values are also updated automatically.  Dynamic Only 
data also includes the most current Communication and Device Status.  The All Data option 
provides the same information as the Dynamic Only option, plus additional data from HART 
commands 0, 2, 3, 5, 6, 48, and 50.   

In many applications, the Dynamic Only option should provide all of the needed HART 
variables.  The variable data updates automatically in the HART module's input scan data (no 
COMMREQ trigger is needed).  If the Dynamic Only data is not sufficient, additional HART data 
may be accessed automatically using the All Data option.  Enabling either the Dynamic Only or 
All Data option affects the PLC I/O sweep time because of increased input scan data from the 
module.  If neither scan option provides all the necessary inputs or if additional control of HART 
devices is needed, COMMREQs are available that provide additional functionality or replace the 
automatic input scanning.  Two COMMREQs are available.  The Get Device Information 
COMMREQ (Command ) returns the same data for a HART device as the All Data scan 
option; however, this COMMREQ must be reissued in logic to get updates of the variable data.  
The HART Pass-Thru COMMREQ is capable of executing any HART command including 
manufacturer-specific commands; however, care must be used to correctly format HART 
command request and response data which must be byte packed and big-endian formatted. 
Instructions are given in this chapter. 

Using DO I/O with HART Modules 
The HART modules fully support the DOIO function block if only analog channel values and 
analog diagnostics are scanned.  However, DOIO will not function under certain conditions 
when HART devices are enabled and the HART Data Scan Control is set to either All Data or 
Dynamic Only.  Because of CPU limitations, only modules with input scan sizes of 256 bytes or 
less can use the DOIO function block.  HART modules will function normally with DOIO unless 
the input scan size becomes greater than 256 bytes (this input size limitation may be increased 
or eliminated in future releases).  When this input scan size is exceeded, any attempt to use 
DOIO for HART module inputs or outputs will fail, and the DOIO function will not pass power 
flow.  The exact number of devices that can be enabled and DOIO continue to operate depends 
on the module.  For ALG628 and ALG728, the number of devices that can be enabled with All 
Data selected is only , and the number of devices with Dynamic Only selected is 5.  For 
ALG626, the number devices enabled with Dynamic Only selected is 3, and DOIO will not 
function at all for ALG626 if any HART devices are enabled with All Data selected. 
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Analog Input Module,16/ 8 Ch. Voltage / Current, HART: IC695ALG626 
Analog Input Module, 8/4 Ch. Voltage / Current, HART: IC695ALG628 

IC695ALG626 

I1 
  

I2 
  

I3 
  

I4  
 

I5 
 

16  
 

I7 
 

18 
 

19 
 

I10 
 

I11 
 

I12 
 

I13 
 

I14 
 

I15 
 

I16 

MODULE OK 

FIELD STATUS 

TB 

 

Non-Isolated Differential Analog Voltage/Current Input module 
IC695ALG628 provides 8 single-ended or 4 differential input 
channels. Non-Isolated Differential Analog Voltage/Current Input 
module IC695ALG626 provides 6 single-ended or 8 differential 
input channels. Both modules feature HART version 5.0 
communications capability on each channel. Module IC695ALG626 
has four internal HART modems. Module IC695ALG628 has two 
internal HART modems. In single-ended mode, four single-ended 
channels are multiplexed into each HART modem. In differential 
mode,  two differential channels are multiplexed into each HART 
modem. Analog input channels can be configured for these ranges: 

 Current: 0 to 20mA, 4 to 20mA, +/- 20mA 
  Voltage: +/- 0V, 0 to 0V, +/- 5V, 0 to 5V,  to 5V. 

Channels that will use HART communications must be configured for 
the 4-20mA range.  

Module Features  
 Completely software-configurable, no module jumpers to set 
 Full autocalibration 
 On-board error-checking 
 Open-circuit detection for all voltage and 4-20mA inputs 
 Configurable scaling and offsets per channel 
 High alarm, low alarm, high-high alarm, low-low alarm detection 

and reporting selectable per channel 
 Module fault reporting 
 Supports diagnostic point fault contacts in the logic program 
 Flash memory for future upgrades 
 Positive and negative Rate of Change Alarms  
 Autocalibration at startup 
 Configurable interrupts for channel alarms and faults 
 Terminal Block insertion or removal detection 
 Version 5.0 HART communications 

These modules must be located in an RX3i Universal Backplane.  They require an RX3i CPU 
with firmware version 3.5 or later. Machine Edition Version 5.5 or later must be used for 
configuration. The modules can be used with a Box-style (IC694TBB032), Extended Box-style 
(IC694TBB 32),  Spring-style (IC694TBS032), or Extended Spring-style (IC694TBS 32)  
Terminal Block. Extended terminal blocks provide the extra shroud depth needed for shielded 
wiring. Terminal Blocks are ordered separately. 
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Specifications:  IC695ALG626 and IC695ALG628 
 

Input Ranges Current: 0 to 20mA, 4 to 20mA, +/- 20mA 
Voltage: +/- 0V, 0 to 0V, +/- 5V, 0 to 5V,  to 5V 

Backplane Power 
Requirements 

ALG626 600 mA maximum @ 5.0V +5% / - 2.5%,   
  625 mA maximum @ 3.3V +5% / - 3% 

 ALG628:  450 mA maximum @ 5.0V +5% / - 2.5%,  
  625 mA maximum @ 3.3V +5% / - 3% 

Programmer  Machine Edition version 5.5 and later 
Power Dissipation 
within Module 

IC695ALG626:  7.35 watts maximum 
IC695ALG628:  5.55 watts maximum 

Thermal Derating Module IC695ALG628 has no thermal derating. Module IC695ALG626 has no 
thermal derating in voltage mode. Thermal derating for module IC695ALG626 in 
current mode is shown on the next page. 

Resolution 24 bit ADC converted to Floating Point or Integer 
Input Data Format Configurable as floating point IEEE 32 bit or 6-bit integer in a 32-bit field  
Filter Options 8Hz, 2Hz, 6Hz, 40Hz, 200Hz, 500Hz 
Analog Module 
Scan Time (in 
milliseconds) 

The module scan can consist of up to four acquisition cycles. Each cycle 
includes a specific set of channels, as described in the section “Channel 
Scanning”. Total Scan Time depends on the number of acquisition cycles in the 
scan, the configured filter option, and whether the channels are analog or HART. 

Configured Filter  Number of Acquisition Cycles in the Scan 
 1 2 3 4 
 Analog HART Analog HART Analog HART Analog HART 

8 Hz filter 2  28 24  254 362 380 482 506 
2 Hz filter 8  88 6  74 242 260 322 346 
6 Hz filter 6  68 2  34 82 200 242 266 

40 Hz filter 2  28 4  54 62 80 82 06 
200 Hz filter 5 2 9 22 4 32 8 42 

500 Hz filter  
[with filtering and rate 

detection enabled] 

3 N/A 5 
 [6] 

N/A 7 
 [9] 

N/A 9 
 [12] 

N/A 

HART Data Scan 
Time (in seconds) 

The HART data scan can consist of up to four acquisition cycles (similar but 
asynchronous to the analog scan time).  Each cycle includes a specific set of channels: 
For ALG626 single ended: channels -4, 5-8, 9- 2, 3- 6 are separate channel groups. 
For ALG626 differential: channels -2, 3-4, 5-6, 7-8 are separate channel groups. 
For ALG628 single ended: channels -4, 5-8 are separate channel groups. 
For ALG628 differential: channels -2, 3-4 are separate channel groups. 
Note: If you have only 4 Hart Devices on an ALG626 module, to minimize update times it 
is best to connect them to channels , 5, 9, and 3 so you only have  Hart enabled 
channel per channel group. 
 Total HART scan time depends on the number of acquisition cycles in the scan, number 
of retries, enabling/disabling of slot variables, and  use of pass-thru commands. If slot 
variables are enabled, update times are doubled. 

 HART Devices in Group Each HART Data Channel Updates Every: 
 1 0.7 second (typical) 
 2 .9 seconds (typical) 
 3 3.0 seconds (typical) 
 4 4.0 seconds (typical) 

Continued …. 
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Specifications:  IC695ALG608 and IC695ALG616, continued 
Input Impedance > 00 Kohm voltage inputs 
Current Input Resistance 249 ohms +/- % 
Open Circuit Detection time  second maximum  
Overvoltage +/-60 VDC continuous, maximum 
Overcurrent +/-28mA continuous, maximum 

 At 50Hz At 60Hz 
8 Hz filter 03 97 
2 Hz filter 94 89 
6 Hz filter 39 65 

40 Hz filter 4 7 
200 Hz filter 0.  0.2 

Normal Mode Noise Rejection in dB 

500 Hz 0.0 0.0 
Common Mode Noise Rejection  20dB minimum @ 50/60 Hz with 8 Hz filter 

0dB minimum @ 50/60 Hz with 2 Hz filter 
Channel-Channel DC Crosstalk -80 dB minimum (single ended mode) 

-80 dB minimum (differential mode, grounded common) 
-60 dB minimum (differential mode, floating common) 

Calibrated Accuracy* @ 13°C – 33°C 
with 8 Hz, 12 Hz and 16 Hz filter 

+/- 5V, + /- 0V, +/- 20 mA:  0.05% of range. 0 to 0V, 0 to 5V, 
 to 5V, 0 to 20 mA: 0. % of range.  4 to 20 mA:  0. 25% of 

range   
Calibrated Accuracy* @ 0°C – 60°C 
with 8 Hz, 12 Hz and 16 Hz filter 

0 to 0V, 0 to 5V,  to 5V,  0.2% of range.0 to 20 mA: 0.25% of 
range.  4 to 20 mA: 0.3 25% of range. +/- 5V,  +/- 0V: 0. % 
+/- 20 mA:  0. 25% of range 

Calibration Interval 2 months typical to meet accuracy specifications over time.  
Offset can be applied as a periodic calibration adjustment. 

Isolation Voltage 
terminal block to backplane/chassis 

Opto-isolated, transformer isolated 
250 VAC continuous/ 500 VAC for  minute 

* In the presence of severe RF interference (IC 80 -3, 0V/M), accuracy may be degraded by +/- % of range. 

Refer to Appendix A for product standards and general specifications. 

Thermal Derating 
For module IC695ALG626 in current mode, the number of inputs that can be on at the same 
time depends on the ambient temperature as shown below. 

 

IC695ALG626 
Number of Current Type Inputs vs. Ambient Temperature
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LEDs 
The Module OK LED indicates module status. The Field Status LED indicates the presence of 
a fault on at least one channel or a terminal block error. The TB (Terminal Block) LED indicates 
the presence or absence of the terminal block. LEDs are powered from the backplane power 
bus. 
 

LED  Indicates 
Module OK  
 

ON Green:  Module OK and configured. 
Slow Flashing Green or Amber: Module OK but not configured. 
Quick Flashing Green: Error. 
OFF: Module is defective or no backplane power present 

Field Status  ON Green No faults on any enabled channel, and Terminal Block is present. 
ON Yellow: Fault on at least one channel. 
OFF: Terminal block not present or not fully seated. 

TB ON Red: Terminal block not present or not fully seated. 
ON Green: Terminal block is present. 
OFF: No backplane power to module. 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 737 of 3383



 
 

11-8      PACSystems™ RX3i  System Manual  –  October 2005                                                GFK-2314C 

11    

Configuration Parameters: IC695ALG626 and IC695ALG628 
Module Parameters 
Parameter Default Description 
Channel Value 
Reference Address 

%AIxxxxx Starting address for the module’s input data. This defaults to 
the next available %AI block. The format of this data is 
shown on page - 4. 

ALG628: 6 Channel Value 
Reference Length ALG626:  32 

The number of words used for the module’s input data. This 
parameter cannot be changed. 

Diagnostic 
Reference Address 

%Ixxxxx Starting address for the channel diagnostics status data. 
The format of this data is shown on page - 6. 

Diagnostic 
Reference Length 

0 The number of bit reference bits required for the Channel 
Diagnostics data. When set to 0, Channel Diagnostics is 
disabled.  To enable Channel Diagnostics mapping, change 
this to a non-zero value. 

Module Status 
Reference Address 

%Ixxxxx Starting address for the module’s status data. The format of 
this data is shown on page - 7. 

Module Status 
Reference Length 

0 The number of bits (0 to 32) required for the Module Status 
data. When set to 0, mapping of Module Status data is 
disabled.  To enable Module Status data mapping, change 
this to a non-zero value. 

HART Data Scan 
Control  

No data Selects whether the CPU will automatically scan from the 
HART module: no data, changed data only, or all data for 
each HART-enabled channel.  See the below for details of 
memory usage. 
Dynamic Data Only: the first 8 words or 288 bits of HART 
data per input device.  
All Data: all of the HART data (88 words or 408 bits for 
each HART input device.  

HART Pass-thru 
Service Options 
 

Once per two 
channel 
scans 

Selects whether the module will automatically service a 
HART pass-through command i each , 2, or  4 channel 
scans or only upon change of the HART device 
configuration or if data hasn’t been read for 0 seconds 
(Pass-Thru Only). If Pass-Thru Only is selected,  scan data 
is not automatically available to the application program.  
However, it can be read using COMMREQ . 

HART Status 
Reference Address 

 Starting address for  the HART Status data. The format of 
this data is shown on page -4 . 

HART Status 
Reference Length 

 Length of the HART Status data; 4 words or 64 bits.  

Continued …. 
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Module Parameters, continued 
Parameter Default Description 
HART Data Reference 
Address 

 Starting address for the HART data for the module in %I, 
%Q, %AI, %AQ, %R, %W, %G, %M, or %T memory. 
Format of this data is shown on page -42. 
Length of the HART data. If Data Scan Control is set to 
no data, the length is 0. The length is automatically set 
according to the selection made for HART Data Scan 
Control 
HART Data 
Scan Control 

HART Data Reference Length 

No Data 0 
Dynamic Data 
Only 

Highest HART-enabled Channel 
Number X ( 8 words or 288 bits) 

HART Data Reference 
Length 

0 

All Data  Highest HART-enabled Channel 
Number X (88 words or 408 bits) 

I/O Scan Set  The scan set  – 32 to be assigned to the module by the 
RX3i CPU 

Inputs Default Force Off In the event of module failure or removal, this parameter 
specifies the state of all Channel Value References for 
the module. 
  Force Off = Channel Values clear to 0. 
  Hold Last State = Channel Values hold their last state. 

Inputs Default w/o 
Terminal Block 

Enabled Enabled / Disabled: Controls whether inputs will be set to 
their defaults if the Terminal Block is removed. 

Channel Faults w/o 
Terminal Block  

Disabled Enabled / Disabled: Controls whether channel faults and 
configured alarm responses will be generated after a 
Terminal Block removal.  The default setting of Disabled 
means channel faults and alarms are suppressed when 
the Terminal Block is removed.  This parameter does not 
affect module faults including the Terminal Block loss/add 
fault generation. 

Analog Input Mode Single-ended 
Input Mode 

Single-ended / Differential: This selection must match the 
input wiring to the module. 

A/D Filter Frequency 40Hz Low pass A/D hardware filter setting for all inputs on the 
module: 8, 2, 6, 40, 200, or 500Hz.  Default is 40Hz.  
Frequencies below the filter setting are not filtered by 
hardware. 

Continued … 
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Channel Parameters 
Parameter Default Description 
Range Type Disabled Voltage/Current, Disabled 
Range (Not for Range 
Type Disabled) 

- 0V to 
+ 0V 

For voltage/current: - 0V to + 0V, 0V to + 0V, 0 V to +5V, 
V to +5V, -5V to +5V, -20mA to +20mA, 4 to 20 mA, 0 to 

20 mA 
Channel Value Format 32-bit 

Floating 
Point 

6-bit integer or 32-bit floating point 

High Scale Value (Eng 
Units) 

Note:  Scaling is disabled if both High Scale Eng. Units 
equals High Scale A/D Units and Low Scale Eng. Units 
equals Low Scale A/D Units. 
Default is High A/D Limit of selected range type. 

Low Scale Value (Eng 
Units) 

Default is Low A/D Limit of selected range type. Must be 
lower than the high scaling value. 

High Scale Value (A/D 
Units) 

Default is High A/D Limit of selected range type. Must be 
greater than the low scaling value. 

Low Scale Value (A/D 
Units) 

The defaults 
for the 4 
Scaling 
parameters  
depend on 
the 
configured 
Range Type 
and Range.  
Each Range 
and Range 
Type have a 
different set 
of defaults. 

Default is Low A/D Limit of selected range type. 

Continued …. 

Input Scaling 
By default, the module converts a voltage or current input over the entire span of its configured 
Range into a floating point value for the CPU.  For example, if the Range of a channel is 4 to 
20mA, the module reports channel input values from 4.000 to 20.000.  By modifying one or 
more of the four channel scaling parameters (Low/High Scale Value parameters) from their 
defaults, the scaled Engineering Unit range can be changed for a specific application. Scaling 
can provide inputs to the PLC that are already converted to their physical meaning, or convert 
input values into a range that is easier for the application to interpret.  Scaling is always linear 
and inverse scaling is possible.  All alarm values apply to the scaled Engineering Units value, 
not to the A/D input value. 

The scaling parameters only set up the linear relationship between two sets of corresponding 
values. They do not have to be the limits of the input. 
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Example 1 
For a voltage input, 6.0 volts equals a speed of 20 feet per second, and .0 volt equals 0 feet 
per second. The relationship in this range is linear.  For this example, the input values should 
represent speed rather than volts.  The following channel configuration sets up this scaling: 

High Scale Value (Eng Units)  =  20.000 

Low Scale Value (Eng Units)  =  0.000 

High Scale Value (A/D Units)  =  6.000 

Low Scale Value (A/D Units)  = .000 

 

Voltage (A/D Units) .000 6.000

0.000

Feet per 
Second 

(Engineering 
Units) 

20.000

 

For this example, .0V to 6.0V is the normal voltage range, but the module will attempt to scale 
the inputs for a voltage that lies outside the range.  If a voltage of 0.0V were input to the 
channel, the module would return a scaled channel value of 36.000.  The application should use 
alarms or take other precautions for scaled inputs that are outside the acceptable range or 
invalid. 

Example 2 
An existing application uses traditional analog to digital (A/D) count integer values.  With scaling 
and the optional 6-bit integer input option, a channel can be configured to report integer count 
values.  In this example, the application should interpret + 0V as 32000 counts and - 0V as 
-32000 counts.  The following channel configuration will scale a +/- 0V input channel to +/-
32000 counts. 

Channel Value Format = 6 Bit Integer 

High Scale Value (Eng Units)  =  32000.0 

Low Scale Value (Eng Units)  =  -32000.0 

High Scale Value (A/D Units)  =  0.000 

Low Scale Value (A/D Units)  = - 0.000 

 

 

Voltage - 0,000 + 0,000 -32,000

Counts

32,000

 

 
 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 741 of 3383



 
 

11-12      PACSystems™ RX3i  System Manual  –  October 2005                                                GFK-2314C 

11    

Channel Parameters continued 
Parameter Default Description 
Positive Rate of Change Limit 
(Eng Units) 

0.0 Rate of change in Engineering Units per Second 
that will trigger a Positive Rate of Change alarm.  
Default is disabled. Used with “Rate of Change 
Sampling Rate” parameter. 

Negative Rate of Change Limit 
(Eng Units)  

0.0 Rate of change in Engineering Units per Second 
that will trigger a Negative Rate of Change alarm.  
Default is disabled. Used with “Rate of Change 
Sampling Rate” parameter. 

Rate of Change Sampling Rate  0.0 Time from 0 to 300 seconds to wait between 
comparisons.  Default of 0.0 is to check after 
every input sample. 

Continued …. 

Rate of Change Alarms 
These modules can detect both Negative Rate of Change and Positive Rate of Change in 
Engineering Units per Second.  When either Rate of Change parameter is configured to be non-
zero, the module takes the difference in Engineering Units between the previous rate of change 
sample and the current sample, then divides by the elapsed time between samples.   

If the Engineering Units change from the previous sample to current sample is negative, the 
module compares the rate change with the Negative Rate of Change parameter.  

If the Engineering Units change between samples is positive, the module compares the results 
in comparing the rate change with the Positive Rate of Change parameter value.   

In either case, if the rate of change is greater than the configured rate, a rate of change alarm 
occurs. The actions taken by the module following the alarm depend on the enabled rate of 
change actions that have been set up in the "Diagnostic Reporting Enable", "Fault Reporting 
Enable", and "Interrupts Enabled" parameters.   

The Rate of Change Sampling Rate parameter determines how frequently the module 
compares the Rate of Change.  If the Rate of Change Sampling Rate is 0 or any time period 
less than the channel update rate, the module compares the Rate of Change for every input 
sample of the channel. 
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Channel Parameters continued 
Parameter Default Description 
High-High Alarm (Eng 
Units) 

High Alarm (Eng Units) 

Low Alarm (Eng Units) 

Low-Low Alarm (Eng 
Units) 

High-High Alarm 
Deadband (Eng Units) 

High Alarm Deadband 
(Eng Units) 

Low Alarm Deadband 
(Eng Units) 

Low-Low Alarm 
Deadband (Eng Units) 

The defaults for 
the High-High, 
High, Low, and 
Low-Low 
parameters 
depend on the 
configured 
Range Type 
and Range.  
Each Range 
and Range 
Type has a 
different set of 
default values. 

Alarms and Deadbands 
All of the alarm parameters are specified in 
Engineering Units. To use alarming, the A/D 
Alarm Mode must also be configured as enabled. 
High-High Alarm and Low-Low Alarm: When the 
configured value is reached or passed, a Low-
Low Alarm or High-High Alarm is triggered.  The 
configured values must be lower than/higher than 
the corresponding low/high alarm limits.  
High Alarm and Low Alarm: When the configured 
value is reached or below (above), a Low (High) 
Alarm is triggered.   
High and Low Alarm Deadbands: A range in 
Engineering Units above the alarm condition (low 
deadband) or below the alarm condition (high 
deadband) where the alarm status bit can remain 
set even after the alarm condition goes away.  
For the alarm status to clear, the channel input 
must fall outside the deadband range.  
Alarm Deadbands should not cause the alarm 
clear condition to be outside the Engineering Unit 
User Limits range.  For example, if the 
engineering unit range for a channel is - 000.0 to 
+ 000.0 and a High Alarm is set at + 00.0, the 
High Alarm Deadband value range is 0.0 to less 
than 00.0.  A deadband of 00.0 or more 
would put the High Alarm clear condition below –
000.0 units making the alarm impossible to clear 

within the limits. 
User Offset 0.0 Engineering Units offset to change the base of 

the input channel.  This value is added to the 
scaled value on the channel prior to alarm 
checking. 

Software Filtering Disabled Disabled / Enabled. Controls whether software 
filtering will be performed on the inputs. 

Integration Time in 
milliseconds.   

0 Specifies the amount of time in milliseconds for 
the software filter to reach 63.2% of the input 
value.  
A value of 0 indicates software filter is disabled. A 
value of 00 indicates data will achieve 63.2% of 
its value in 00ms.  Default is 0. 

Continued …. 
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Using Alarming 
The Diagnostic Reporting Enable, Fault Reporting Enable, and Interrupt Enable configuration 
parameters can be used to enable different types of responses for individual channel alarms.  
By default, all responses are disabled on every channel.  Any combination of alarm enables can 
be configured for each channel.   

 If Diagnostic Reporting is enabled, the module reports channel alarms in reference memory 
at the channel's Diagnostic Reference address.   

 If Fault Reporting is enabled, the module logs a fault log in the I/O Fault table for each 
occurrence of a channel alarm.  

 If Interrupts are enabled, an alarm can trigger execution of an Interrupt Block in the 
application program, as explained below.  

Using Interrupts 
To properly configure an I/O Interrupt, the Interrupt enable bit or bits must be set in the module’s 
configuration.  In addition, the program block that should be executed in response to the 
channel interrupt must be mapped to the corresponding channel's reference address.   

Example:  

In this example, the Channel Values Reference Address block is mapped to %AI000 -%AI0020.  
An I/O Interrupt block should be triggered if a High Alarm condition occurs on channel 2. 

 Configure the High-Alarm condition. 

 Set the High-Alarm Interrupt Enable flag for Channel 2 in the module configuration. 

Channel 2's reference address corresponds to %AI00003 (2 Words per channel), so the 
interrupt program block Scheduling properties should be set for the "I/O Interrupt" Type and 
"%AI0003" as the Trigger. 

Fault Reporting and Interrupts 
These modules have separate enable/disable options for Diagnostic Reporting and Interrupts.  
Normally, disabling a diagnostic (such as Low/High Alarm or Over/Under range) in the 
configuration means that its diagnostic bit is never set.  However, if interrupts are enabled for a 
condition and that interrupt occurs, the diagnostic bit for that condition is also set during the I/O 
Interrupt block logic execution.  The next PLC input scan always clears this interrupt status bit 
back to 0, because Diagnostic Reporting has it disabled. 
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Channel Parameters continued 
Parameter Default Description 
HART Communications Disabled  Enabled/disabled. Set this to enabled if the channel 

will use HART communications. Enabling HART 
communications on a channel forces the channel to 4-
20mA operation.  

HART Slot Variables Disabled Enabled/disabled. If HART Slot Variables is enabled, 
the module will periodically send HART command #33 
to request data. Channel variables will be read and 
placed in the HART scan block channel data. For 
each slot, the variable assignment code can be set 
between 0 and 255. 

Slot Code 0, , 2, 3  The slot transmitter variable assignment code that will 
be used to retrieve data from the connected HART 
device.  This is used with HART Pass-Thru command 
33, byte 0. These values are used in the request data 
for HART command #33. 
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Input Module Data Formats 
This section explains how the module uses separate reference areas that can be assigned 
during module configuration: 

 Channel Value Reference Data, required memory for the analog input channel values. 

 Input Channel Diagnostic Reference Data, optional memory for channel faults and alarms. 

 Module Status Reference Data, optional memory for general module status data. 

In addition, during configuration, optional HART Reference Data, memory can be assigned. See 
the section “HART Reference Data” later in this chapter for details. 

Channel Value Reference Data 
The module reports its input channel data in its configured Channel Value Reference input 
words, beginning at its assigned Channel Value Reference Address. Each channel value 
occupies 2 words, whether the channel is used or not: 

Channel Value  
Reference Address 

Contains this Input 

+0,  Channel  

+2, 3 Channel 2 

+4, 5 Channel 3 

+6, 7 Channel 4 

+8, 9 Channel 5 

+ 0,  Channel 6 

+ 2, 3 Channel 7 

+ 4, 5 Channel 8 

For Module IC695ALG626 Only: 

+ 6, 7 Channel 9 

+ 8, 9 Channel 0 

+20, 2  Channel  

+22, 23 Channel 2 

+24, 25 Channel 3 

+26, 27 Channel 4 

+28, 29 Channel 5 

+30, 3  Channel 6 
 

Depending on its configured Channel Value Format, each enabled channel reports a 32-bit 
floating point or 6-bit integer value to the CPU.   
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In the 6-bit integer mode, the low word of the 32-bit channel data area contains the 6-bit 
integer channel value.  The high word (upper 6-bits) of the 32-bit value are set with the sign 
extension of the 6-bit integer.  This sign-extended upper word allows the 6-bit integer to be 
read as a 32-bit integer type in logic without losing the sign of the integer. If the 6-bit integer 
result is negative, the upper word in the 32-bit channel data has the value 0xFFFF.  If the 6-bit 
integer result is positive, the upper word is 0x0000. 

Resolution and Range Type 
The actual resolution for each input depends on the channel’s configured Range Type and A/D 
Filter Frequency. At higher Filter Frequencies, input resolution decreases. The approximate 
resolution in bits for each Filter Frequency and Range Type are shown in the table below. 

Range Type  
Filter 

Frequency + / - 10V 0 to 10V,  + / - 5V,   
+ / - 20V 

0 to 5V, 1 to 5V,  
0 to 20mA, 4 to 20mA 

8 Hz 8 7 6 

2 Hz 7 6 5 

6 Hz 7 6 5 

40 Hz 6 5 4 

200 Hz 5 4 3 

500 Hz 4 3 2 

Channel Scanning 
These modules use 4 A/D converters to achieve the fastest possible channel scan times.  The 
module has up to four acquisition cycles for each module scan.  The acquisition cycles and 
channels acquired during each cycle are: 
 

Channels Acquired Acquisition Cycle  
IC695ALG628 IC695ALG626 

 , 5 , 5, 9, 3 

2 2, 6 2, 6, 0, 4 

3 3, 7 3, 7, , 5 

4 4, 8 4, 8, 2, 6 
 
To bypass an acquisition cycle, all channels that would be acquired during that cycle must be 
disabled.  

For fastest scan times, always wire by acquisition cycle. For example, if only eight channels 
were used on the 6-channel module, IC695ALG626, channels  , 2, 5, 6, 9, 0, 3, and 4 
should be used for optimum performance. 
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Input Channel Diagnostic Reference Data 
If the module is configured to use a Diagnostic Reference Address, it reports channel 
diagnostics status data to the CPU. The CPU stores this data at the module’s configured 
Diagnostic Reference Address. Use of this feature is optional. 

The diagnostics data for each channel occupies 2 words (whether the channel is used or not): 

Diagnostic Reference Address Contains Diagnostics Data for: 
+0,  Channel  
+2, 3 Channel 2 
+4, 5 Channel 3 
+6, 7 Channel 4 
+8, 9 Channel 5 

+ 0,  Channel 6 
+ 2, 3 Channel 7 
+ 4, 5 Channel 8 

For Module IC695ALG626 Only: 
+ 6, 7 Channel 9 
+ 8, 9 Channel 0 
+20, 2  Channel  
+22, 23 Channel 2 
+24, 25 Channel 3 
+26, 27 Channel 4 
+28, 29 Channel 5 
+30, 3  Channel 6 

When a diagnostic bit equals , the alarm or fault condition is present on the channel.  When a 
bit equals 0 the alarm or fault condition is either not present or detection is not enabled in the 
configuration for that channel. For each channel, the format of this data is: 

Bit Description 
 Low Alarm 

2 High Alarm 
3 Underrange 
4 Overrange 
5 Open Wire 

6 – 6 Reserved (set to 0). 
7 Low-Low Alarm 
8 High-High Alarm 
9 Negative Rate of Change Alarm 

20 Positive Rate of Change Alarm 
2  - 32 Reserved (set to 0). 
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Module Status Reference Data 
The module can optionally be configured to return 2 bits of module status data to the CPU. The 
CPU stores this data in the module’s 32-bit configured Module Status Reference area. 

Bit Description 

 Module OK (  = OK, 0 = failure, or module is not present) 

2 Terminal Block Present (  = Present, 0 = Not present) 

3 - 32 Reserved 

During operation, the PLC must be in an I/O Enabled mode for the current Module Status to be 
scanned and updated in reference memory. 

Terminal Block Detection 

The module automatically checks for the presence of a Terminal Block. The module’s TB LED 
indicates the state of the terminal block.  It is green when the Terminal Block is present or red if 
it is not.  

Faults are automatically logged in the CPU’s I/O Fault table when the terminal block is inserted 
or removed from a configured module in the system.  The fault type is Field Fault and the fault 
description indicates whether the fault is a "Loss of terminal block" or an "Addition of terminal 
block".  If a Terminal Block is not present while a configuration is being stored, a "Loss of 
terminal block" fault is logged.  

Bit 2 of the Module Status Reference indicates the status of the terminal block.   
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Field Wiring: IC695ALG626 and ALG628, Single-Ended Mode  

The table below lists wiring connections for Single-ended mode.  

Terminal ALG628 ALG628 ALG626  ALG628 Terminal
 Channel  IN+ Channel  Current Return (IRTN ) 9 

2 Channel 2 IN+ Channel 2 Current Return (IRTN2) 20 

3 Channel 3 IN+ Channel 3 Current Return (IRTN3) 2  

4 Channel 4 IN+ Channel 4 Current Return (IRTN4) 22 

5 Common Common 23 

6 Channel 5 IN+ Channel 5 Current Return (IRTN5) 24 

7 Channel 6 IN+ Channel 6 Current Return (IRTN6) 25 

8 Channel 7 IN+ Channel 7 Current Return (IRTN7) 26 

9 Channel 8 IN+ Channel 8 Current Return (IRTN8) 27 

0 No Connection Channel 9 IN+ No Connection Channel 9 Current Return (IRTN9) 28 

 No Connection Channel 0 IN+ No Connection Channel 0 Current Return (IRTN 0) 29 

2 No Connection Channel  IN+ No Connection Channel  Current Return (IRTN ) 30 

3 No Connection Channel 2 IN+ No Connection Channel 2 Current Return (IRTN 2) 3  

4 Common Common 32 

5 No Connection Channel 3 IN+ No Connection Channel 3 Current Return (IRTN 3) 33 

6 No Connection Channel 4 IN+ No Connection Channel 4 Current Return (IRTN 4) 34 

7 No Connection Channel 5 IN+ No Connection Channel 5 Current Return (IRTN 5) 35 

8 No Connection Channel 6 IN+ No Connection Channel 6 Current Return (IRTN 6) 36 

There are no shield terminals on these modules. For shielding, tie the cable shields to the ground bar 
along the bottom of the backplane. M3 tapped holes are provided for this purpose. 

All the common terminals are connected together internally, so any common terminal can be used for the 
negative lead of the external power supply. 

Single-Ended Mode 
 

V 

Current Input 

Channel 1 IN+ 

Channel 2 IN+ 

Channel 3 IN+ 

Channel 4 IN+ 

Common 

• 

• 

• 

Voltage Input 

Channel 1 Current Return 

Channel 2 Current Return 

Channel 3 Current Return 

Channel 4 Current Return 

Common 

• 

• 

•

I 

+ 

+ 

 

For single-ended mode, a voltage input 
should be connected between its 
Channel IN+ terminal and a Common 
(COM) return terminal. 

A current input should be connected 
between its Channel IN+ terminal and 
its Channel Current Return Terminal. 
In addition, a jumper wire should be 
connected between the Channel 
Current Return terminal and a 
Common (COM) return. 
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Field Wiring: IC695ALG626 and ALG628, Differential Mode  

The table below lists wiring connections for modules configured for Differential mode.   

Terminal  ALG628 ALG626 ALG628 ALG626 Terminal 

 Channel  IN+ Channel  Current Return (IRTN ) 9 
2 Channel  IN - No Connection 20 
3 Channel 2 IN+ Channel 2 Current Return (IRTN3) 2  
4 Channel 2 IN - No Connection 22 
5 Common Common 23 
6 Channel 3 IN+ Channel 3 Current Return (IRTN5) 24 
7 Channel 3 IN- No Connection 25 
8 Channel 4 IN+ Channel 4 Current Return (IRTN7) 26 
9 Channel 4 IN- No Connection 27 
0 No Connection Channel 5 IN+ No Connection Channel 5 Current Return (IRTN9) 28 

 No Connection Channel 5 IN- No Connection 29 
2 No Connection Channel 6 IN+ No Connection Channel 6 Current Return (IRTN ) 30 
3 No Connection Channel 6 IN- No Connection 3  
4 Common Common 32 
5 No Connection Channel 7 IN+ No Connection Channel 7 Current Return (IRTN 3) 33 
6 No Connection Channel 7 IN- No Connection 34 
7 No Connection Channel 8 IN+ No Connection Channel 8 Current Return (IRTN 5) 35 
8 No Connection Channel 8 IN- No Connection 36 

There are no shield terminals on these modules. For shielding, tie the cable shields to the 
ground bar along the bottom of the backplane. M3 tapped holes are provided for this purpose. 
All the common terminals are connected together internally, so any common terminal can be 
used for the negative lead of the external power supply. 

Differential Input Mode Connections 
 

V 

Current Input 

Channel 1 IN+ 

Channel 1 IN- 

Channel 2 IN+ 

Channel 2 IN- 

Common 

• 

• 

• 

Voltage Input Channel 1 Current Return 

No Connection 

Channel 2 Current Return 

No Connection 

Common 

• 

• 

• 

I 

* 

 
*  Keep this jumper as short as possible to minimize error due to 
the added resistance of the wire. This resistance should be 
25m  or less. 

For differential inputs, two adjacent terminals 
are connected as one channel. The lower-
numbered terminal acts as the high side.  

A voltage input is connected between the two 
adjacent Channel IN terminals as shown at 
left. 

A current input is connected between the 
channel’s Channel IN+ and Current Return 
terminals. In addition, a jumper wire must be 
connected between the Channel IN - terminal 
and the corresponding Channel Current 
Return terminal.  

Tie common to signal ground for improved 
channel-to-channel Crosstalk immunity. 

Two door cards are provided with the module: one shows connections for single-ended mode 
and the other shows connections for differential mode. Insert the card that matches the wiring 
that will be used. 
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HART Device Connections  

Example connections for 2-wire transmitters are shown below. 

Connecting Two-Wire Current Loop 
 

Channel n IN+ Channel n Current Return 

 

Common 

HART Device 24V 
+     --               +

 

Connecting an Active-Source Device 
 

Channel n IN+ Channel n Current Return 

 

Common 

HART Device
+               -
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Analog Output Module, 8 ChannelVoltage/Current with HART, 
IC695ALG728 

MODULE OK 

FIELD STATUS 

TB 

IC695ALG728 

Q1 
 
 
 

Q2 
 
 
 

Q3 
 
 
 

Q4 
 
 
 

Q5 
 
 
 

Q6 
 
 
 

Q7 
 
 
 

Q8 
 

 

Non-Isolated Analog Voltage/Current Output module 
IC695ALG728 provides 8 configurable voltage or current output 
channels with HART version 5.0 communications capability on each 
channel. The module has two internal HART modems. Four single-
ended channels are multiplexed with each HART modem.  

Analog channels can be configured for these output ranges: 

 Current: 0 to 20mA, 4 to 20mA 
  Voltage: +/- 0V, 0 to 0V 

Channels that will use HART communications must be configured for 
the 4-20mA range. 

Module Features  
 Completely software-configurable, no module jumpers to set 
 Individually enable or disable channels 
 Clamping and Alarm Limits 
 Latching of Alarms 
 Configurable output bias 
 Rapid channel acquisition times based on filter frequency 
 Full autocalibration 
 On-board error-checking 
 Configurable scaling and offsets per channel 
 High alarm, low alarm, high-high alarm, low-low alarm 

detection and reporting selectable per channel 
 Module fault reporting 
 Configurable Hold Last State or Output Defaults 
 Version 5.0 HART communications 

This module can be used with a Box-style (IC694TBB032), Extended Box-style (IC694TBB 32),  
Spring-style (IC694TBS032), or Extended Spring-style (IC694TBS 32) Terminal Block. 
Extended terminal blocks provide the extra shroud depth needed for shielded wiring. Terminal 
Blocks are ordered separately. The module must be located in an RX3i Universal Backplane. It  
requires an RX3i CPU with firmware version 3.5 or later. Machine Edition Version 5.0 SP3 Logic 
Developer-PLC or later must be used for configuration. 

Isolated +24 VDC Power 
The module must receive its 24 VDC power from an external source. The external source must 
be connected directly to the module’s terminal block. It cannot be connected via the TB  
connector on the RX3i Universal Backplane.   
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Specifications:  IC695ALG728 
 

Output Ranges Current: 0 to 20mA, 4 to 20mA 
Voltage: +/- 0V, 0 to 0V 

Backplane Power 
Requirements 

380 mA maximum at 3.3V  
  

Power Dissipation within 
Module   (Vuser=24V) 

7.25Watts maximum 

Thermal Derating TBD 
External Power Supply 
Vuser 

Voltage Range: + 9.2V to +30VDC 
Current required: 250mA maximum 

Resolution +/- 0V: 5.9 bits,  0 to 0V: 4.9 bits,  0 to 20mA: 5.9 bits, 
4 to 20mA : 5.6 bits 

HART Communications Version 5.0 HART protocol 
Output Data Format  Configurable as floating point IEEE 32 bit or 6-bit integer in a 32-bit 

field  
Analog Update Rate 
(Determined by I/O scan 
time, application dependent.) 

6mS with HART (approximate, all eight channels) 
8mS without HART (approximate, all eight channels) 

HART Data Scan Time (in seconds) The HART data scan can consist of up to two  acquisition 
cycles (similar but asynchronous to the analog scan time).. Each cycle includes a specific set of channels.  
For ALG728: -4, 5-8 are separate channel groups. Total HART scan time depends on the number of 
acquisition cycles in the scan, number of retries, enabling/disabling of slot variables, , and  use of 
pass-thru commands. If slot variables are enabled, update times are doubled. 

1 HART device In group Each HART Data channel updates every 0.7 second (typical) 
2 HART devices in group Each HART Data channel updates every .9 seconds (typical) 

Output Overvoltage 
Protection 

Current outputs only:  -30V for 60 seconds, +30V for one hour 

Calibrated Accuracy  Accurate to within 0. 5% of full scale at 25°C 
Accurate to within 0.30% of full scale at 60°C 
In the presence of severe RF interference (IC 80 -3, 0V/M), 
accuracy may be degraded to +/- % FS. 

Output Load Reactance Current: 0μH maximum, Voltage: μF maximum 
Maximum Output Load Current:  850 Ohms maximum at Vuser = 20V 

Voltage: 2 Kohms minimum 
Output Gain Drift Voltage output: 20ppm per degree C typical 

Current output: 35ppm per degree C typical 
Output Settling Time Voltage Output:  2ms, 0 to 95% 

   Current output with HART: 70mS, 0 to 95% 
   Current output without HART: 23ms, 0 to 95% 

Isolation, Field to 
Backplane 

2550VDC for one second 

Maximum Compliance 
Voltage 

Vuser – 3V (minimum) to Vuser (maximum) 

Refer to Appendix A for product standards and general specifications. 
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Output Points vs. Temperature, Current Mode 

IC695ALG728 Vuser = 26.5V

45
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IC695ALG728 Vuser = 30V
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LEDs 
The Module OK LED indicates module status. The Field Status LED indicates whether the 
external +24 VDC power supply is present and is above the minimum level and whether or not 
faults are present.  All LEDs are powered from the backplane power bus. 
 

LED  Indicates 
Module OK  
 

ON Green:  Module OK and configured. 
Quick Flashing Green: Module performing powerup sequence. 
Slow Flashing Green or Amber: Module OK but not configured. 
OFF: Module is defective or no backplane power present 

Field Status  ON Green No faults on any enabled channel, Terminal Block is present, 
and field power is present. 
ON Amber and TB Green: Terminal Block is installed, fault on at least one 
channel, or field power is not present. 
ON Amber and TB Red: Terminal Block not fully removed, field power still 
detected. 
OFF and TB Red: Terminal block not present and no field power is 
detected. 

TB ON Red: Terminal block not present or not fully seated. See above. 
ON Green: Terminal block is present.  See above. 
OFF: No backplane power to module. 
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Configuration Parameters: IC695ALG728 
Module Parameters 
Parameter  Default Description 
Outputs Reference 
Address 

%AQxxxxx Starting address for the module’s output data. This 
defaults to the next available %AQ block. The format of 
this data is shown on page -33. 

Outputs Reference 
Length 

ALG728: 6 The number of words used for the module’s output data. 
This parameter cannot be changed. 

Output Command 
Feedback Reference 
Address 

%AIxxxxx Stating address for the module’s command feedback 
data. This defaults to the next available %AI address 
after a non-zero length is configured.  

Output Command 
Feedback Length 

0 The number of words used for the module’s command 
feedback data. Length defaults to 0. It can be set to 8 or 
6, depending on the module type being configured. 

Diagnostic 
Reference Address 

%Ixxxxx Starting address for the channel diagnostics status data. 
This defaults to the next available %I block. The format 
of this data is shown on page -34. 

Diagnostic 
Reference Length 

0 Read Only. The number of bit reference bits required for 
the Channel Diagnostics data. Default is 0, which means 
mapping of Channel Diagnostics is disabled.  Change 
this to a non-zero value to enable Channel Diagnostics 
mapping. Maximum length is 256 bits. 

Module Status 
Reference Address 

%Ixxxxx Starting address for the module’s status data. This 
defaults to the next available %I block. The format of 
this data is shown on page -35. 

Module Status 
Reference Length 

0 Read Only. The number of bits (0 or 32) required for the 
Module Status data. Default is 0, which means mapping 
of Module Status data is disabled.  Change this to a 
non-zero value to enable Module Status data mapping. 

Continued… 
Analog Output Commanded Feedback 
The module returns a copy of the analog output data received from CPU in its corresponding 
channel analog input shared memory.  Output Feedback can be monitored to check the values 
being sent to the channels.  The data is in the same scaled format as the output data for each 
channel. During normal operation this feedback data should match the actual output data after 
one or more PLC scans of module inputs. During faults, ramping, overrange, and clamping 
conditions, the analog output data may differ from the commanded output. 
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Module Parameters 
Parameter  Default Description 
HART Data Scan 
Control  

No data Selects whether the CPU will automatically scan from 
the HART module: no data, changed data only, or all 
data for each HART-enabled channel.  See the below 
for details of memory usage. 
Dynamic Data Only: the first 8 words or 288 bits of 
HART data per input device.  
All Data: all of the HART data (88 words or 408 bits for 
each HART input device.  

HART Pass-thru 
Service Options 
 

Once per two 
channel 
scans 

Selects whether the module will automatically service a 
HART pass-through command each , 2, or  4 channel 
scans or only upon change of HART device 
configuration or if data hasn’t been read for 0 seconds 
(Pass-Thru Only). If Pass-Thru Only is selected,  scan 
data is not available to the application program.   

HART Status 
Reference Address 

 Starting address of the HART Status data. Format of 
this data is shown on page -4 . 

HART Status 
Reference Length 

 Length of the HART Status data; 4 words or 64 bits.  

HART Data 
Reference Address 

 Starting address for the module’s HART data in %I, %Q, 
%AI, %AQ, %R, %W, %G, %M, or %T memory. Format 
of this data is shown on page -42. 
Length of the HART data. If Data Scan Control is set to 
no data, the length is 0. The length is automatically set 
according to the selection made for HART Data Scan 
Control: 
HART Data Scan 
Control 

HART Data Reference Length 

No Data 0 
Dynamic Data 
Only 

Highest HART-enabled Channel 
Number X ( 8 words or 288 bits) 

HART Data 
Reference Length 

0 

All Data  Highest HART-enabled Channel 
Number X (88 words or 408 bits) 

Continued… 
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Module Parameters 
Parameter  Default Description 
I/O Scan Set  The scan set  – 32 to be assigned to the module by the 

RX3i CPU. 
Channel Faults w/o 
Terminal Block  

Disabled Enabled / Disabled: Controls whether channel faults and 
configured alarm responses will be generated after a 
Terminal Block removal.  The default setting of Disabled 
means channel faults and alarms are suppressed when 
the Terminal Block is removed.  This parameter does not 
affect module faults including the Terminal Block 
loss/add fault generation. 

Module Fault 
Reporting Enabled 

Enabled Enabled / Disabled. Controls whether the module will 
report faults resulting from either loss of field power or 
overtemperature conditions. 

Field Power 
Removed Enabled 

Enabled Enabled / Disabled. With Module Fault Reporting 
enabled, this parameter controls reporting of Field Power 
Removed module faults. 

Over Temp 
Enabled 

Enabled Enabled / Disabled. With Module Fault Reporting 
enabled, this parameter controls reporting of 
Overtemperature module faults. 

Module Interrupt 
Reporting Enabled 

Disabled Enabled / Disabled.  

Field Power 
Removed Enabled 

Disabled Enabled / Disabled. With Module Interrupt Reporting 
enabled, this parameter controls interrupts for Field 
Power Removed module faults. 

Over Temp 
Enabled 

Disabled Enabled / Disabled. With Module Interrupt Reporting 
enabled, this parameter controls interrupts for 
Overtemperature module faults. 
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Channel Parameters 
Parameter Default Description 
Range Type Disabled 

Current 
Sets up the type of output to be used for each channel. 
Choices are: Disabled Voltage, Disabled Current, 
Voltage/Current. Channels used for HART 
communications must have Range Type set to 
Voltage/Current. 

Range (Only for 
Range Type 
Voltage/Current) 

- 0V to + 0V For voltage/current: - 0V to + 0V, 0V to + 0V, 4mA to 
20 mA, 0mA to 20 mA. Channels used for HART 
communications must have Range set to 4mA to 20A. 

Channel Value 
Format 

32-bit Floating 
Point 

6-bit integer or 32-bit floating point 

Outputs Default Force to 
Default Value 

Controls the state the output will be set to in Outputs 
Disabled mode (stop),  if a fault occurs, if power is lost, 
or if the configuration is cleared.  
Choices are Hold Last State, or default to a specific 
configured default value.  
 

Continued … 

OverTemperature  
If OverTemperature is enabled, the module generates an OverTemperature alarm if the 
module’s internal temperature is too great for the number of outputs that are on at the same 
time. In addition to the configurable options for OverTemperature fault reporting and interrupts, 
an over temperature condition is also indicated by the OverTemperature bit in the module’s 
Status Reference data. Detection of the OverTemperature status bit is always enabled. 

Range Type 
Each channel on the module that will be used should be configured for Voltage/Current. Its 
voltage or current range and other parameters can then be configured as needed. If the channel 
output will not be used and is not wired, select either “Disabled” option. If a channel is disabled, 
it is not necessary to configure any of its other parameters. 

If the channel is wired to a current output, but will not presently be used, select "Disabled 
Current". This will set the channel's current output to 0mA (the channel’s voltage output will be 
non-zero).   

If the channel is wired to a voltage output, but will not presently be used, select "Disabled 
Voltage". This will set the channel's voltage output to 0V (the channel’s current output will be 
non-zero).   
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Output Defaults 
If Hold Last State is enabled, an output will hold its last commanded value when the CPU 
indicates Outputs Not Enabled, or if one of the fault conditions listed below occurs.  If Hold Last 
State is disabled, the output is commanded to go to the Default Value.  The Default Value must 
be set within the selected output range. If both Default Value and Ramp Rate are enabled, the 
channel will ramp to the default value. Fault conditions are: 

 CPU outputs are not enabled  
 Backplane power is not ok. In that case, there is no ramping, even if ramping is enabled. 
 Loss of communications from CPU. 
 Loss of I/O communications. 
 Loss of field power.  

Outputs Default Notes 
 Hot Removal of the module in an I/O Enabled mode will cause all outputs to Hold Last State 

(even channels configured for Force to Default Value). If that operation is not desirable, the 
outputs can be forced to default by first turning off field power and removing the module’s 
Terminal Block before hot-removing the module.  

 Resetting the module using SVC_REQ 24 causes all channels to Hold Last State even if 
Default Value is configured. The application program must handle output defaulting before 
execution of the Service Request. 

 Default Ramp Rate configuration is ignored if backplane power from the power supply is 
lost. Channels configured for Default Value go to the default value immediately. 

 The first time a configuration is stored following a return of backplane power, the Default 
Ramp rate is not used. Any channel configured for Default Value goes to its default value 
immediately. If analog power was not lost and the same configuration is restored on the next 
powerup, the channel state is unchanged from the time the power was lost. The Default 
Ramp Rate is used for any subsequent reconfiguration. 
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Output Default Conditions and Actions 
Condition Hold Last 

State or 
Default 
Value 

Default 
Ramp 
Rate 
Enabled 

Outputs 
Enabled and 
Ramp Rate 
Enabled 

Channel Output Setting 
(Except where indicated, field 
power is assumed to be 
present). 

N/A N/A No Output goes to its commanded 
value from reference memory; 
defaults don’t apply. 

Outputs Enabled 
and No Faults 

N/A N/A Yes Output is ramped to the 
commanded output from 
reference memory at the 
Outputs Enabled ramp rate. 
Defaults don’t apply. 

Default 
Value 

No N/A Output is set to the Default 
Value 

Default 
Value 

Yes N/A Output is ramped to the 
Default Value at the Default 
ramp rate, starting at the last 
commanded value before 
entering mode. 

Outputs Disabled, 
Fault  Mode, or 
Reconfiguration 

Hold Last 
State 

N/A N/A Output is held at the last 
commanded value 

Default 
Value 

N/A N/A Output is set to the Default 
Value. 

Loss of Backplane 
Power or First 
Configuration Store 
after Powerup Hold Last 

State 
N/A N/A Output is held at last 

commanded value. 

Hot Removal, 
Reset with 
SVCREQ 24 or 
Cleared 
Configuration 

N/A N/A N/A Output is held at last 
commanded value. 

Loss of Field Power N/A N/A N/A All outputs go to 0V and 0mA. 

 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 761 of 3383



 
 

11-32      PACSystems™ RX3i  System Manual  –  October 2005                                                GFK-2314C 

11    

Channel Parameters, continued 
Parameter  Default Description 
High Scale Value (Eng 
Units) 

Note:  Scaling is disabled if both High Scale Eng. 
Units equals High Scale A/D Units and Low Scale 
Eng. Units equals Low Scale A/D Units. 
Default = High A/D Limit of selected range type. 

Low Scale Value (Eng 
Units) 

Default is Low A/D Limit of selected range type. 
Must be lower than the high scaling value. 

High Scale Value (A/D 
Units) 

Default is High A/D Limit of selected range type. 
Must be greater than the low scaling value. 

Low Scale Value (A/D 
Units) 

The defaults for the 4 
Scaling parameters  
depend on the 
configured Range 
Type and Range.  
Each Range and 
Range Type have a 
different set of 
defaults. 

Default is Low A/D Limit of selected range type. 

Continued … 

Output Scaling 
By default, the module converts a floating point value from the CPU into a voltage or current 
output over the entire span of its configured Range.  For example, if the Range of a channel is 4 
to 20mA, the module accepts channel output values from 4.000 to 20.000.  By modifying one or 
more of the four channel scaling parameters (Low/High Scale Value parameters) from their 
defaults, the scaled Engineering Unit range can be changed for a specific application. Scaling is 
always linear and inverse scaling is possible.  All alarm values apply to the scaled Engineering 
Units value, not to the A/D units value. 

The scaling parameters only set up the linear relationship between two sets of corresponding 
values. They do not have to be the limits of the output. 

Example  
In this example, the application should interpret 32000 counts as + 0V and –32000 counts as -
0V .  The following channel configuration will scale a +/- 0V output channel to +/-32000 

counts. 

Channel Value Format = 6 Bit Integer 

High Scale Value (Eng Units)  =  32000.0 

Low Scale Value (Eng Units)  =  -32000.0 

High Scale Value (A/D Units)  =  0.000 

Low Scale Value (A/D Units)  = - 0.000 

 

 

 

Voltage - 0,000 + 0,000 -32,000

Counts

32,000
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Channel Parameters, continued 

Parameter  Default Description 
High Alarm (Eng 
Units) 
Low Alarm (Eng 
Units) 

The defaults 
depend on the 
configured 
Range. 

All of the alarm parameters are specified in Engineering 
Units. When the configured value is reached or below 
(above), a Low (High) Alarm is triggered.   

Outputs Enabled 
Ramp Rate (Eng 
Units) 

0.0 The rate in Engineering Units at which the output will 
change during normal operation.  

Default Ramp Rate 
(Eng Units) 

0.0 The rate in Engineering Units at which the output will 
change if a fault condition occurs or if outputs are not 
enabled. 

Output Clamping 
Enabled 

Disabled Enabled / Disabled. See description below. 

Upper Clamp Limit 
(Eng Units) 
Lower Clamp Limit 
(Eng Units) 

The defaults 
depend on the 
configured 
Range. 

The Upper Clamp Limit must be greater than the Lower 
Clamp Limit. This parameter can be used to restrict the 
output to a range that is narrower than its configured 
Range Type. For example, a channel configured for –
0V to + 0V could be restricted to -8V to +7.5V. 

Default Value (Eng 
Units) 

0.0 If Hold Last State is disabled, the output is commanded 
to go to the Default Vale when the CPU is not in 
Outputs Enabled mode or under certain fault 
conditions. 

User Offset (Eng 
Units) 

0.0 A configurable value that can be used to change the 
base of the channel. This value is added to the scaled 
value of the channel before alarm-checking. 

Continued … 

Lower, Upper Clamp and Alarms  
Alarms can be used to indicate when the module has been commanded to meet or exceed the 
configured high or low limits for each channel. These are set at six configurable alarm trigger 
points: 
 High Alarm and Low Alarm 
 Upper Clamp and Lower Clamp 
 Overrange and Underrange Alarm 

Each alarm is individually configurable per channel to generate diagnostics bit status, fault 
alarms, or interrupt alarms. 

If a channel is commanded higher than the Upper Clamp value, the output is set to the Upper 
Clamp value and an Upper Clamp condition is indicated. If a channel is commanded lower than 
the Lower Clamp value, the output is set to the Lower Clamp value and a Lower Clamp 
condition is indicated. 

The High and Low Alarm checks are performed on the engineering units output value after 
possibly being adjusted by ramping, clamping, and fault conditions. 
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Channel Parameters, continued 

Parameter  Default Description 
Diagnostic Reporting Enable  
If Diagnostic Reporting is enabled, 
the additional parameters listed 
below can be used to enable 
specific types of alarms. 

Disabled 

Fault Reporting Enable  
If Fault Reporting is enabled, the 
additional parameters listed below 
can be used to enable specific 
types of Faults. 

Disabled 
  

Interrupts Enable Disabled 
Low Alarm Enable Disabled  

 
High Alarm Enable Disabled 
Under Range Enable Disabled 
Over Range Enable Disabled 
Lower Clamp Alarm Enable Disabled 
Upper Clamp Alarm Enable Disabled 

Diagnostic Reporting Enable options are used 
to enable reference memory reporting of 
alarms into the Diagnostic Reference area. 
Fault Reporting Enable options enable fault 
logging of alarms into the I/O Fault Table. 
These parameters enable or disable the 
individual diagnostics features of a channel.  
When any of these parameters is enabled, the 
module uses associated parameters to 
perform the enabled feature.  
 

For example, if Over Range is enabled in 
the “Diagnostic Reporting Enable” menu, 
the module will set the Over Range bit in 
the Diagnostic Reference for the channel. 

 
If any of these parameters is disabled, the 
module does not react to the associated alarm 
conditions.  
 
For example, if Low Alarm Enable is set to 
Disabled in the “Fault Reporting Enable” menu, 
the Low Alarm fault is not logged in the I/O 
Fault Table when Low Alarm is detected on the 
channel. 
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Alarming and Fault Reporting 
The Diagnostic Reporting Enable, Fault Reporting Enable, and Interrupt Enable configuration 
parameters can be used to enable different types of responses for individual channel alarms.  
By default, all responses are disabled on every channel.  Any combination of alarm enables can 
be configured for each channel.   

 If Diagnostic Reporting is enabled, the module reports channel alarms in reference memory 
at the channel's Diagnostic Reference address.   

 If Fault Reporting is enabled, the module logs a fault log in the I/O Fault table for each 
occurrence of a channel alarm.  

 If Interrupts are enabled, an alarm can trigger execution of an Interrupt Block in the 
application program, as explained below.  

Using Interrupts 
To properly configure an I/O Interrupt, the Interrupt enable bit or bits must be set in the module’s 
configuration.  In addition, the program block that should be executed in response to the 
channel interrupt must be mapped to the corresponding channel's reference address.   

Example:  

In this example, the Channel Values Reference Address block is mapped to %AQ000 -
%AQ0008.  An I/O Interrupt block should be triggered if a High Alarm condition occurs on 
channel 2. 

 Configure the High-Alarm condition. 

 Set the High-Alarm Interrupt Enable flag for Channel 2 in the module configuration. 

Channel 2's reference address corresponds to %AQ00003 (2 Words per channel), so the 
interrupt program block Scheduling properties should be set for the "I/O Interrupt" Type and 
"%AQ0003" as the Trigger. 

Fault Reporting and Interrupts 
These modules have separate enable/disable options for Diagnostic Reporting and Interrupts.  
Normally, disabling a diagnostic (such as Low/High Alarm or Over/Under range) in the 
configuration means that its diagnostic bit is never set.  However, if interrupts are enabled for a 
condition and that interrupt occurs, the diagnostic bit for that condition is also set during the I/O 
Interrupt block logic execution.  The next PLC input scan always clears this interrupt status bit 
back to 0, because Diagnostic Reporting has it disabled. 
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Channel Parameters continued 
Parameter Default Description 
HART Communications Disabled  Enabled/disabled. Set HART Communications to 

enabled if the channel will use HART 
communications. Enabling HART communications 
forces the channel to 4-20mA operation.  

HART Slot Variables Disabled Enabled/disabled. If HART Slot Variables is enabled, 
the module will periodically send HART command #33 
to request data. Channel variables will be read and 
placed in the HART scan block channel data. For 
each slot, the variable assignment code can be set 
between 0 and 255. 

Slot Code 0, , 2, 3  The slot transmitter variable assignment code that will 
be used to retrieve data from the connected HART 
device. These values are used in the request data for 
HART command #33. 
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Output Module Data Formats 
This section explains how the module uses separate reference areas that can be assigned 
during module configuration: 

 Output Value Reference Data, required memory for the analog output channel values. 

 Output Channel Diagnostic Reference Data, optional memory for channel faults and alarms. 

 Module Status Reference Data, optional memory for general module status data. 

In addition, during configuration, optional HART Reference Data, memory can be assigned. See 
the section “HART Reference Data” later in this chapter for details. 

Output Value Reference Data 
The module receives its channel data from its configured output words, beginning at its 
assigned Outputs Reference Address. Each channel occupies 2 words, whether the channel is 
used or not: 

Outputs Reference Address Contains Data for: 
+0,  Channel  

+2, 3 Channel 2 

+4, 5 Channel 3 

+6, 7 Channel 4 

+8, 9 Channel 5 

+ 0,  Channel 6 

+ 2, 3 Channel 7 

+ 4, 5 Channel 8 
 

Depending on its configured Channel Value Format, each enabled channel output reference 
location is read as a 32-bit floating point or 6-bit integer value.   

In the 6-bit integer mode, low word of the 32-bit channel data area contains the 6-bit integer 
channel value.  The high word (upper 6-bits) of the 32-bits is ignored. The full range of the 6-
bit integer is a signed decimal value from +32767 to –32768. 

Because the channel reference location is 32 bits, it is possible for the application program to 
write 32-bit signed decimal values to the output reference. However, the program logic must 
restrict the magnitude of the value to the range +32767 to –32768. Exceeding this range will 
result in misinterpretation of the sign bit, and incorrect output channel operation. 
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Output Channel Diagnostic Reference Data 
The module can optionally be configured to report channel diagnostics status data to the CPU. 
The CPU stores this data at the module’s configured Diagnostic Reference Address. Use of this 
feature is optional. 

The diagnostics data each channel occupies 2 words (whether the channel is used or not): 

Diagnostic Reference Address Contains Diagnostics Data for: 
+0,  Channel  

+2, 3 Channel 2 

+4, 5 Channel 3 

+6, 7 Channel 4 

+8, 9 Channel 5 

+ 0,  Channel 6 

+ 2, 3 Channel 7 

+ 4, 5 Channel 8 

When a diagnostic bit equals , the alarm or fault condition is present on the channel.  When a 
bit equals 0 the alarm or fault condition is either not present or detection is not enabled in the 
configuration for that channel.  

For each channel, the format of this data is: 

Bit Description 

 Low Alarm Exceeded =  

2 High Alarm Exceeded =  

3 Underrange =  

4 Overrange =  

5 – 20 Reserved (set to 0). 

2  Lower Clamp Active =  

22 Upper Clamp Active =  

23 - 32 Reserved (set to 0). 
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Module Status Reference Data 
The module can also optionally be configured to return 4 bits of module status data to the CPU. 
The CPU stores this data in the module’s 32-bit configured Module Status Data reference area. 

Bit Description 
 Module OK (  = OK, 0 = failure, or module is not present) 

2 Terminal Block Present (  = Present, 0 = Not present) 

3 Field Power (0 = Present,  = Not present) 

4 Module Overtemperature (0 = Not overtemperature,  = Approaching or 
exceeding overtemperature) 

5 - 32 Reserved 

Terminal Block Detection 
The module automatically checks for the presence of a Terminal Block. The module’s TB LED 
indicates the state of the terminal block.  It is green when the Terminal Block is present or red if 
it is not.  

Faults are automatically logged in the CPU’s I/O Fault table when the terminal block is inserted 
or removed from a configured module in the system.  The fault type is Field Fault and the fault 
description indicates whether the fault is a "Loss of terminal block" or an "Addition of terminal 
block".  If a Terminal Block is not present while a configuration is being stored, a "Loss of 
terminal block" fault is logged.  

Bit 2 of the Module Status Reference indicates the status of the terminal block.  To enable 
Module Status reporting, the Module Status Reference must be configured.  During operation, 
the PLC must be in an I/O Enabled mode for the current Module Status to be scanned and 
updated in reference memory. 
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Field Wiring: IC695ALG728 

The table below lists wiring connections for the module. There are no shield terminals. For 
shielding, tie cable shields to the ground bar along the bottom of the backplane. M3 tapped 
holes are provide in the ground bar for this purpose. 

Terminal Assignment Assignment Terminal 
 Channel 2 Voltage Out Channel  Voltage Out 9 

2 Channel 2 Current Out Channel  Current Out 20 
3 Common (COM) Common (COM) 2  
4 Channel 4 Voltage Out Channel 3 Voltage Out 22 
5 Channel 4 Current Out Channel 3 Current Out 23 
6 Common (COM) Common (COM) 24 
7 Channel 6 Voltage Out Channel 5 Voltage Out 25 
8 Channel 6 Current Out Channel 5 Current Out 26 
9 Common (COM) Common (COM) 27 
0 Channel 8 Voltage Out Channel 7 Voltage Out 28 

 Channel 8 Current Out Channel 7 Current Out 29 
2 Common (COM) Common (COM) 30 
3 Common (COM) Common (COM) 3  
4 Common (COM) Common (COM) 32 
5 Common (COM) Common (COM) 33 
6 Common (COM) Common (COM) 34 
7 Common (COM) Common (COM) 35 
8 Common (COM) +24V In 36 

Each channel can be individually-configured to operate as a voltage output or a current output, 
not both simultaneously.  All the common terminals are connected together internally. so any 
common terminal can be used for the negative lead of the external power supply. 

 

V 

Current 
Output Channel 2 Voltage Out

    Channel 2 Current Out

 Common

   Channel 4 Voltage Out

    Channel 4 Current Out

    Common

 

Voltage 
Output 

    Channel 1 Voltage Out 

    Channel 1 Current Out 

    Common 

    Channel 3 Voltage Out 

    Channel 3 Current Out 

    Common 

 

 

1

2

3

4

5

6

.

.

.
18

19

20

21

22

23

24

.

.

.
36

I 

+ 

_ 

+ 

_ 

24VDC
-                +
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HART Device ConnectionsError! Bookmark not defined.  

Example connections for 2-wire transmitters are shown below. 

Connecting a HART Output Device 
 

Channel I out 

 

Common 

HART Device

+
 
-  

Connecting a HART Input Transmitter to an Output Channel 
In this type of application, the HART output module, IC695ALG728, cannot read the analog 
current level from the HART device. However, the module can communicate with the HART 
signal. There is no analog input to the module.  

 
Channel I out 

 

Common 

HART Device

24V -         + + 
- 

250 
Ohms

 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 771 of 3383



 
 

11-42      PACSystems™ RX3i  System Manual  –  October 2005                                                GFK-2314C 

11    

HART Reference Data 
If HART Data Scan Control is configured as “Dynamic Data Only” or “All Data”, the CPU 
automatically scans the HART data listed on the next page into the module’s configured HART 
Data Reference Address. The data length depends on whether All Data or Dynamic Data is 
selected.  

This data includes response data associated with several HART Pass-Thru Commands.  The 
module stores this data, and then passes it to the CPU either in the automatic HART data scan 
described above, or in response to function blocks in the application program. 

Note that invalid or uninitialized REAL (floating point) data will be set to NaN (Not-A-Number). 

HART Status Data 
In addition to the HART Reference Data,  the module reports the status of HART 
communications in its configured HART Status Reference Address. The length of this data is 4 
words / 64 bits: 

Word  Device Present, one bit per channel. Channel  in lowest bit. 
For 8-channel module, bits 9- 6 are not used. 

Word 2 Device Initializing, one bit per channel. Channel  in lowest bit. 
For 8-channel module, bits 9- 6 are not used. 

Words 3 
and 4 

Not used 
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HART Data Format 
  Byte Offset Field Description Type 

Begin End   
0x0000 0x0003 HART Primary Variable, CMD#3, Bytes 5-8 REAL 
0x0004 0x0007 HART Secondary Variable CMD#3, Bytes 0- 3 REAL 
0x0008 0x000b HART Tertiary Variable CMD#3, Bytes 5- 8 REAL 
0x000c 0x000f HART Fourth Variable CMD#3, Bytes 20-23 REAL 
0x00 0 0x00 3 Slot 0 value. CMD#33, Bytes 2-5 REAL 
0x00 4 0x00 7 Slot  value CMD#33, Bytes 8-  REAL 
0x00 8 0x00 b Slot 2 value CMD#33, Bytes 4- 7 REAL 
0x00 c 0x00 f Slot 3 value CMD#33, Bytes 20-23 REAL 
0x0020  HART communication status byte from the last HART command response. 

See page -48. 
BYTE 

0x002   HART device status byte from the last HART command response. BYTE D
yn

am
ic

 H
A

R
T 

D
at

a 
O

nl
y 

0x0022  Spare for alignment. BYTE*2 
0x0024  HART device Manufacturer ID. CMD#0, Byte  BYTE 
0x0025  HART device type code. CMD#0, Byte 2 BYTE 
0x0026  Minimum number of preambles device requires. CMD#0, Byte 3 BYTE 
0x0027  HART Universal command code. CMD#0, Byte 4 BYTE 
0x0028  HART Transmitter specific revision. CMD#0, Byte 5 BYTE 
0x0029  HART device software revision number. CMD#0, Byte 6 BYTE 
0x002A  HART device hardware revision number. CMD#0, Byte 7 BYTE 
0x002B  HART flags. CMD#0, Byte 8 BYTE 
0x002C 0x002F HART device ID number. CMD#0, Byte 9-  BYTE*4 
0x0030 0x0037 8 character device tag. CMD# 3, Bytes 0-5 in unpacked ASCII. BYTE*8 
0x0038 0x0047 Device Descriptor. CMD# 3, Bytes 6- 7 in unpacked ASCII BYTE* 6 
0x0048  HART Primary Variable Units. CMD#3, Byte 4 BYTE 
0x0049  HART Secondary Variable Units. CMD#3, Byte 9, 0 if not present. BYTE 
0x004a  HART Tertiary Variable Units. CMD#3, Byte 4, 0 if not present. BYTE 
0x004b  HART Fourth Variable Units. CMD#3, Byte 9, 0 if not present. BYTE 
0x004c  HART Primary Variable Code. CMD#50, Byte 0 BYTE 
0x004d  HART Secondary Variable Code.  CMD#50, Byte  BYTE 
0x004e  HART Tertiary Variable Code.  CMD#50, Byte 2 BYTE 
0x004f  HART Fourth Variable Code.  CMD#50, Byte 3 BYTE 
0x0050  Units code for range parameter.  CMD# 5, Byte 2 BYTE 
0x005  0x0053 Spare for alignment BYTE*3 
0x0054 0x0057 Low transmitter range for analog signal in eng. units. CMD# 5, Bytes 3-6 REAL 
0x0058 0x005b High transmitter range for analog signal in eng. units. CMD# 5, Bytes 7- 0 REAL 
0x005c  Slot 0 units code. CMD#33, Byte  BYTE 
0x005d  Slot  units code. CMD#33, Byte 7 BYTE 
0x005e  Slot 2 units code. CMD#33, Byte 3 BYTE 
0x005f  Slot 3 units code. CMD#33, Byte 9 BYTE 
0x0060  Slot 0 variable code. CMD#33, Byte 0 BYTE 
0x006   Slot  variable code. CMD#33, Byte 6 BYTE 
0x0062  Slot 2 variable code. CMD#33, Byte 2 BYTE 
0x0063  Slot 3 variable code. CMD#33, Byte 8 BYTE 
0x0064 0x0083 32 character message. CMD# 2, Bytes 0-23 unpacked ASCII. BYTE*32 
0x0084 0x0087 Stored date in the field device. CMD# 3, Bytes 8-20. BYTE*4 
0x0088 0x008b The final assembly number is used for identifying the material and 

electronics that comprise the field device. CMD# 6, Bytes 0-2 
BYTE*4 

0x008c 0x00a4 The extended status returned by HART command 48. BYTE*25 

A
ll 

H
A

R
T 

D
at

a 

 

0x00a5 0x00af Spare BYTE*  
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COMMREQs for HART Modules 
Two Communication Request  (COMMREQ) functions can be used in the application program 
to communicate with RX3i HART modules. 

COMMREQ , Get HART Device Information, reads 

COMMREQ 2, Send HART Pass-Thru Command 

Get HART Device Information, COMMREQ 1 Command Block 
Word 
Offset 

Value 
Dec     (Hex) Definition 

Word     8  (0008) Length of command Data Block in words beginning at Word 7. 
Word 2    0  (0000) Always 0 (no-wait mode request) 

Memory type of COMMREQ status word. (Words 3 and 4 specify the 
starting address where the status word will be written.) It can be: 

Memory Type Memory Type Decimal code 

%I Discrete input table (Bitmode) 70 
%Q Discrete output table (Bit mode) 72 
%I Discrete input table (Byte mode) 6 
%Q Discrete output table (Byte mode) 8 
%R Register memory  8 
%W Word memory 96 
%AI Analog input table 0 

Word 3  

%AQ Analog output table  2 
Word 4 0-based offset COMMREQ status word address minus . 

Example: if Words 3 and 4 contain values of 8 and 9 respectively, the 
status word will be written to %R 0. 

Word 5, 6    0  (0000) Reserved 
Word 7     (000 )  Command code for the COMMREQ to be executed.  

Get HART Device Information = . 
Word 8     (000 )  Number of Response Reference areas that follow (does not include 

COMMREQ status word).  Always . 
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Word 
Offset 

Value 
Dec     (Hex) Definition 

Memory type for the reply data. (Words 9— 2 specify the starting 
address where the response will be written.)  

Memory Type Memory Type Decimal 
code 

%I Discrete input table (Byte mode) 6 
%Q Discrete output table (Byte mode) 8 
%W Word memory 96 
%R Register memory  8 
%AI Analog input table 0 
%AQ Analog output table  2 
%T Discrete temporary memory 

(Byte) 
20 

Word 9  

%M Discrete internal memory (Byte) 22 
Word 0 0 (0000) Bit Offset (must be 0 for all requests). 
Word  0-based offset (low 

word). 
Starting address to which the response will be written. The value 
entered is the 0-based offset from the beginning of PLC memory for 
the memory type specified in Word 9. This offset is in bytes or words 
depending on the memory type specified. Valid ranges of values 
depend on the PLC’s memory ranges. 
Example: If Words 9 and  contain values of 8 and 250 respectively, 
the response will be written to %R25 . 

Word 2 0-based offset (high 
word) 

High word of offset.  Value = 0 for most memory types.  High word is 
non-zero only on if %W memory is used. 

Word 3 Words: 90  (005A) 
Bytes: 80  (00B4) 

Maximum size of response area. Must be 90 if word memory type is 
used; 80 if discrete memory type is used. 

Word 4 Range - 6. Channel Number - 6 (valid range depends on module channel 
count and single-ended versus differential mode) 
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COMMREQ Status Word 
The COMMREQ status word for the Get HART Device Information command is shown below. 

Value 
Dec     (Hex) 

Description 

0   (0000) Device has not yet processed the COMMREQ. 
   (000 ) Command Complete 

Note:  This status does not necessarily mean success. Some commands have reply 
data that must also be checked. 

2   (0002) Command Terminated – module busy 
3   (0003) Command Terminated – invalid command 
4   (0004) Command Terminated – invalid command data 
5   (0005) Command Terminated – not enough data 
6   (0006) Not used 
7   (0007) Command Terminated – not enough memory in reply area 

The command did not specify sufficient PLC memory for the reply. Command will be 
ignored. 

8   (0008) Command Terminated – command-specific error. See Additional Code in the Status 
Block for more information. 

265  (0 09) Error, Hart device not connected 
52    (0209) Error, Channel not HART-enabled 
777   (0309) Error, Analog Output Module, No field power 
033  (0409) Error. HART command now allowed 
289  (0509) Error. Invalid HART command 
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Get HART Device Information, COMMREQ 1: Reply Data Format 
The response to a Get HART Device Information COMMREQ is written to the PLC memory 
location specified in words 9- 2 of the COMMREQ.  

Byte Name Description 
, 2 Command Code Echo of Command code. (0x000 ) 

3, 4 Channel Number Echo of Channel Number  
5-8 HART Primary Variable CMD#3, Bytes 5-8. Type: REAL 
9- 2 HART Secondary Variable CMD#3, Bytes 0- 3 Type: REAL 
3- 6 HART Tertiary Variable CMD#3, Bytes 5- 8. Type: REAL 
7-20 HART Fourth Variable CMD#3, Bytes 20-23. Type: REAL 

2 -24 Slot 0 value CMD#33, Bytes 2-5. Type: BYTE 
25-28 Slot  value  CMD#33, Bytes 8- . Type: BYTE 
29-32 Slot 2 value  CMD#33, Bytes 4- 7. Type: BYTE 
33-36 Slot 3 value  CMD#33, Bytes 20-23. Type: BYTE 
37 HART communication status byte from the last HART 

command response, see next page 
 

38 HART device status byte from the last HART command 
response, see next page. 

 

39-40 Spare for alignment. Type: BYTE 
4  HART device Manufacturer ID. CMD#0, Byte  Type: BYTE 
42 HART device type code. CMD#0, Byte 2 Type: BYTE 
43 Minimum number of preambles device requires CMD#0, Byte 3. Type: BYTE 
44 HART Universal command code CMD#0, Byte 4. Type: BYTE 
45 HART Transmitter specific revision CMD#0, Byte 5 Type: BYTE 
46 HART device software revision number CMD#0, Byte 6 Type: BYTE 
7 HART device hardware revision number CMD#0, Byte 7 Type: BYTE 
48 HART flags CMD#0, Byte 8 Type: BYTE 
49-52 HART device ID number CMD#0, Byte 9-  Type: 4 BYTEs 
53-60 8 character device tag. CMD# 3, Type: 8 BYTEs. Bytes 0-5 are unpacked ASCII  
6 -76 Device Descriptor CMD# 3, TYPE: 6  BYTEs. Bytes 6- 7 are unpacked 

ASCII 
77 HART Primary Variable Units CMD#3, Byte 4. Type: BYTE 
78 HART Secondary Variable Units CMD#3, Byte 9, 0 if not present. Type: BYTE 
79 HART Tertiary Variable Units CMD#3, Byte 4, 0 if not present. Type: BYTE 
80 HART Fourth Variable Units CMD#3, Byte 9, 0 if not present. Type: BYTE 
8  HART Primary Variable Code CMD#50, Byte 0 Type: BYTE 
82 HART Secondary Variable Code CMD#50, Byte  Type: BYTE 
83 HART Tertiary Variable Code  CMD#50, Byte 2 Type: BYTE 
84 HART Fourth Variable Code CMD#50, Byte 3 Type: BYTE 
85 Units code for range parameter CMD# 5, Byte 2 Type: BYTE 
86-88 Spare for alignment 3 BYTEs 
89-92 Low transmitter range for analog signal in engineering units CMD# 5, Bytes 3-6 Type: REAL 
93-96 High transmitter range for analog signal in engineering units CMD# 5, Bytes 7- 0 Type: REAL 
97 Slot 0 units code CMD#33, Byte  Type: REAL 
98 Slot  units code CMD#33, Byte 7 Type: REAL 
99 Slot 2 units code CMD#33, Byte 3 Type: REAL 
00 Slot 3 units code CMD#33, Byte 9 Type: REAL 
0  Slot 0 variable code  CMD#33, Byte 0 Type: REAL 
02 Slot  variable code CMD#33, Byte 6 Type: REAL 
03 Slot 2 variable code CMD#33, Byte 2 Type: REAL 
04 Slot 3 variable code CMD#33, Byte 8 Type: REAL 
05- 36 32 character message CMD# 2, Bytes 0-23 unpacked ASCII. Type: 32 BYTEs 
37- 40 Stored date in the field device CMD# 3, Bytes 8-20. Type 4 BYTEs 
4 - 44 Number identifying the field device’s material and electronics CMD# 6, Bytes 0-2. Type 4 BYTEs 
45- 69 The extended status returned by HART command 48. Type: 25 BYTEs 
70- 80 Spare for alignment Type:  BYTEs 
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Sending a HART Pass-Thru Command to a HART Device 
The HART module automatically uses several HART Pass-thru commands as described earlier 
in this chapter, In addition, the application program can use the Send HART Pass-Thru 
Command (COMMREQ 2) to send HART Pass-Thru commands to an RX3i HART module. The 
HART module stores the data returned by the command in its on-board memory. This data can 
then be scanned automatically by the CPU or read as needed from the application program. 

A list of Pass-Thru commands is included in this section. The RX3i HART module then passes 
the command to the intended HART input or output device. Responses to HART Pass-Thru 
commands are available to the application program in the COMMREQ replies.  

The Send HART Pass-Thru Command COMMREQ automatically fills in the Start Character, 
Address, Byte Count, Status, and the checksum.  The RX3i HART module waits until the data 
from the HART device is available before it replies to this command, so the application program 
does not have to query the module for the response.  The application program must check the 
COMMREQ Status word to determine when the reply data is available. The reply is returned 
between 750mS and 8 seconds later. The reply time depends  on the number of channels 
enabled, the pass thru rate selected, and whether other pass-thru operations are occurring at 
the same time.   

Only one application program Pass-Thru command per channel is allowed at a time. If another 
request is made on a channel that has a Pass-Thru in-progress, the module returns a 
COMMREQ Status Word = 0x0002 (module busy).  
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HART Pass-Thru Command Block, COMMREQ 2 
Value Word 

Offset Dec Hex 
 

Definition 
Word  0+x 000A + x Length of command Data Block in words beginning at Word 7 
Word 2 0 0000 Always 0 (no-wait mode request) 

Memory type of COMMREQ status word. It can be: 
Memory 

Type Memory Type Decimal code 

%I Discrete input table (Bit mode) 70 
%Q Discrete output table (Btmode) 72 
%I Discrete input table (Byte mode) 6 
%Q Discrete output table (Byte mode) 8 
%R Register memory  8 
%W Word memory 96 
%AI Analog input table 0 

Word 3  

%AQ Analog output table  2 
Word 4 0-based offset COMMREQ status word address minus  

Example: if Words 3 and 4 contain values of 8 and 9 respectively, the status word 
will be written to %R 0. 

Word 5 0 0000 Reserved 
Word 6 0 0000 Reserved 
Word 7 2 0002 Command code for the COMMREQ to be executed.  

HART Pass-Thru Command = 2 
Word 8  000  Number of Response Reference areas that follow (does not include COMMREQ 

status word).  Always  
Memory type for the reply data. (Words 9— 2 specify the starting address where 
the response will be written).  

Memory 
Type Memory Type Decimal code 

%I Discrete input table (Byte mode) 6 
%Q Discrete output table (Byte mode) 8 
%W Word memory 96 
%R Register memory  8 
%AI Analog input table 0 
%AQ Analog output table  2 
%T Discrete temporary memory (Byte) 20 

Word 9  

%M Discrete internal memory (Byte) 22 
Word 0 0 0000 Bit Offset (must be 0 for all requests) 
Word  0-based offset (low 

word) 
Starting address to which the response will be written. The value entered is the 0-
based offset from the beginning of PLC memory for the memory type specified in 
Word 9. This offset will be in bytes or words depending on the memory type 
specified. Valid ranges of values depend on the PLC’s memory ranges. 
Example: If Words 9 and  contain values of 8 and 250 respectively, the 
response will be written to %R25 . 

Word 2 0-based offset (high 
word) 

High word of offset.  Value = 0 for most memory types.  Would only have a non-
zero value if %W memory is used 

Word 3 Response data size Maximum size of response area.  Size in bytes if discrete memory type used for 
response.  Size in words if word type used 

Word 4 Channel Number ( -
6). 

Channel Number - 6 (valid range depends on module channel count and 
single-ended versus differential mode) 

Word 5 HART command 
(0x0 – 0xff) 

HART Pass-Thru Command type. HART Pass-Thru Commands that can be sent 
to an RX3i HART module are listed in this section. 
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Word 6 Command Data byte 
count 

Size in bytes of command data that follows 

… … … 
Word 6+x … HART Command Data. Request data must be byte-packed and in big-endian 

format, PLC CPU format is little-endian, so some commands may require 
swapping of fields from little-endian to big-endian format as described in this 
chapter. This is usually needed for floating point data. 

HART Pass-Thru Reply Data Format  
The RX3i HART module returns the response data below to the CPU memory location specified 
by words 9- 2 of the COMMREQ. Data beginning at Word 7 of the reply is byte-packed and in 
big-endian format. PLC CPU format is little-endian, so some commands may require swapping 
of fields from big-endian to little-endian format as described in this chapter. This is usually 
needed for floating point data. 

Word Name Description 
 Command Code Echo of Command code (0x0002) 

2 Channel 
Number 

Echo of Channel Number (same as request) 

3 HART command Echo of HART Pass-Thru Command type. See the tables in this section. 
4 HART Status Low byte is HART Comm Status and high byte is HART Dev Status from 

HART device response. 
5 Spare Spare for future use.  User logic should not check this value because future 

module revisions may make this non-zero. 
6 Response Byte 

Count (x) 
Size in bytes of the response data that follows. 

7L Data Low First response data byte from device.  
7H Data High Second response data byte from device. 
… … … 
7+(x- )/2 L Data Low …. 
7+(x- )/2 H Data High Last response data byte from device. 
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COMMREQ Status Word 
The following table defines the values that can be returned in the COMMREQ status word. 

Value 
Dec     (Hex) 

Description 

0   (0000) Device has not yet processed the COMMREQ. 
   (000 ) Command Complete. This status does not necessarily mean success. Some commands have 

reply data that must also be checked. 
2   (0002) Command Terminated – module busy 
3   (0003) Command Terminated – invalid command 
4   (0004) Command Terminated – invalid command data 
5   (0005) Command Terminated – not enough data 
6   (0006) Not used 
7   (0007) Command Terminated – not enough memory in reply area. The command did not specify sufficient 

PLC memory for the reply. Command will be ignored. 
8   (0008) Command Terminated – command-specific error. See Additional Code in the Status Block for 

more information. 
265  (0 09) Error, Hart device not connected 
52    (0209) Error, Channel not HART-enabled 
777   (0309) Error, Analog Output Module, No field power 

033  (0409) Error. HART command now allowed 
289  (0509) Error. Invalid HART command 

This status information relates to the execution of the COMMREQ function, not to the status of 
the HART communications. HART communications status is provided in the response data, as 
shown previously in this section. 
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HART Pass-Thru Commands and Command Codes for RX3i Modules 
Within a HART command, data can be represented as integers, floating point numbers, ASCII 
text strings, or enumerated item lists.  Unmarked data types are 8-, 6, or 24-bit integers 
(including code values) 

Universal Commands  Data in Command  Data in Reply  

# Function Byte Data Type Byte Data Type 
0 "254" (expansion)  
 Manufacturer identification code  

2 Manufacturer device type code  
3 Number of preambles required  
4 Universal command revision  
5 Device-specific command revision  
6 Software revision  
7 Hardware revision Integer 

8 Device function flags: bit 0 = multisensor 
device, bit  = protocol bridge device Bit 

0 Read unique identifier None 

9-  Device ID number  
0 PV units code  

 Read primary variable None 
-4 Primary variable (PV) Floating pt 

2 Read current and 
percent of range None 0-3 Current (mA) Floating pt 

0-3 Current (mA) Floating pt 
4 PV units code  

5-8 Primary variable (PV) Floating pt 
9 SV units code  

0- 3 Secondary variable (SV) Floating pt 
4 TV units code  

5- 8 Third variable (VT) Floating pt 
9 FV units code  

3 
Read current and four 
predefined dynamic 

variables 
None 

20-23 Fourth variable (FV) Floating pt 
6 Write polling address 0 Polling address  same as command 

 Read unique identifier 
associated with tag 0-5 Tag ASCII 0-  Same as command #0, see above  

2 Read message None 0-23 Message (32 characters) ASCII 
0-5 Tag (8 characters) ASCII 

6- 7 Descriptor ( 6 characters) ASCII 3 Read tag, descriptor, 
date None 

8-20 Date date 
0-2 Sensor serial number  
3 Units code for sensor limits and min. span  

4-7 Upper sensor limit Floating pt 
8-  Lower sensor limit Floating pt 

4 Read Primary Variable 
sensor information None 

2- 5 Minimum span Floating pt 
0 Alarm select code  
 Transfer function code  

2 PV/range units code  
3-6 Upper range value Floating pt 

7- 0 Lower range value Floating pt 
- 4 Damping value (seconds) Floating pt 
5 Write-protect code  

5 Read output 
information None 

6 Private-label distributor code  

6 Read final assembly 
number None 0-2 Final assembly number  

7 Write message 0-23 Message (32 characters) ASCII Same as command 
0-5 Tag (8 characters) ASCII 

6- 7 Descriptor ( 6 characters) ASCII 8 Write tag, descriptor, 
date 

8-20 Date date 
Same as command 

9 Write final assembly 
number 0-2 Final assembly number  Same as command 
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Among the common-practice commands listed below, commands #60 and #62 through #70 are 
used to configure and control the multiple outputs generated by some multivariable transmitters. 
Such multiple outputs are numbered  to 4, corresponding to the HART dynamic variables: PV 
(primary variable), SV (secondary variable), TV (third variable) and FV (fourth variable). 

Common-Practice 
Commands 

Data in Command Data in Reply 

# Function Byte Data Type Byte Data Type 

0 Transmitted variable code for slot 0  0 Transmitted variable code for slot 0  
 Transmitted variable code for slot   Units code for slot 0  

2 Transmitted variable code for slot 2  2-5 Variable for slot 0 Floating pt
3 Transmitted variable code for slot 3  6 Transmitted variable code for slot   

7 Units code for slot   
8-  Variable for slot  Floating pt

2 Transmitted variable code for slot 2  
3 Units code for slot 2  

4- 7 Variable for slot 2 Floating pt
8 Transmitted variable code for slot 3  
9 Units code for slot 3  

20-23 Variable for slot 3 Floating pt

33 Read transmitter 
variables 

Truncated after last requested code 

Truncated after last requested variable 
34 Write damping value 0-3 Damping value (seconds Floating pt Same as command 

0 Range units code  
-4 Upper range value Floating pt

35 Write range values 

5-8 Lower range value Floating pt
Same as command 

36 Set upper range value 
(= push SPAN button) None none 

37 Set lower range value 
(= push ZERO button) None none 

38 Reset Configuration 
Changed flag None none 

39 EEPROM control 
0 

EEPROM control code: 
(0 = write to EEPROM 

 = read EEPROM to RAM) 
 Same as command 

40 Enter/exit fixed current 
mode 0-3 Current (mA)  

(0 = fixed current mode) 
Floating pt Same as command 

4  Perform device self-
test None none 

42 Perform master reset None none 
43 Set (trim) PV zero None none 
44 Write PV units 0 PV units code  Same as command 
45 Trim DAC zero 0-3 Measured current (mA) Floating pt Same as command 
46 Trim DAC gain 0-3 Measured current (mA) Floating pt Same as command 
47 Write transfer function 0 Transfer function code  Same as command 

0-5 Device-specific status Bit 
6-7 Operational modes ( -5)  

8- 0 Analog outputs saturated* Bit 
- 3 Analog outputs fixed* Bit 

4-24 Device-specific status Bit 
48 Read additional 

device status none 

* 24 bites each: LSB…MS refers to analog outputs  to 24. 
Response is truncated after last byte implemented 

49 Write PV sensor serial 
number 0-2 Sensor serial number  Same as command 

0 PV transmitter variable code  
 SV transmitter variable code  

2 TV transmitter  variable code  
50 Read dynamic 

variable assignments None 

3 FV transmitter  variable code  
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Common-Practice 
Commands 

Data in Command Data in Reply 

# Function Byte Data Type Byte Data Type 

0 PV transmitter variable code  
 SV transmitter variable code  

2 TV transmitter  variable code  

5  
Read dynamic 

variable assignments 
3 FV transmitter  variable code  

Same as command 

52 Set transmitter 
variable zero 0 Transmitter variable code  Same as command 

0 transmitter variable code  53 Write transmitter 
variable units  transmitter variable units code  

Same as command 

0 Transmitter variable code  
-3 Transmitter variable sensor serial number  
4 Transmitter variable limits units code  

5-8 Transmitter variable upper limit Floating pt
9- 2 Transmitter variable lower limit Floating pt
3- 6 Transmitter variable damping value (sec.) Floating pt

54 Read transmitter 
variable information 0 Transmitter variable code  

7-20 Transmitter variable minimum span Floating pt
0 transmitter variable code  55 Write transmitter 

variable damping 
value 

-4 transmitter variable damping value 
(seconds) 

Floating pt Same as command 

0 transmitter variable code  56 Write transmitter 
variable sensor serial 

number 
-3 transmitter variable sensor serial 

number 
Floating pt Same as command 

0-5 Unit tag (8 characters) ASCII 
6- 7 Unit descriptor ( 6 characters) ASCII 57 Read unit tag, 

descriptor, date None 
8-20 Unit date (3 bytes: day, month, year) Date 

0-5 Unit tag (8 characters) ASCII 
6- 7 Unit descriptor ( 6 characters) ASCII 

58 
Write unit tag, 

descriptor, date 8-20 Unit date (3 bytes: day, month, 
year) 

Date 
Same as command 

59 Write number of 
response preambles 

0 Number of response preambles  Same as command 

0 Analog output number code  
 Analog output units code  

2-5 Analog output level Floating pt
60 Read analog output 

and percent of range 0 analog output number code  

6-9 Analog output percent of range Floating pt
0 PV analog output units code  
-4 PV analog output level Floating pt
5 PV units code  

6-9 Primary variable (PV) Floating pt
0 SV analog output units code  
- 4 Secondary variable Floating pt
5 TV analog output units code  

6- 9 Third variable Floating pt
20 FV analog output units code  

2 -24 Fourth variable Floating pt

6  
Read dynamic 

variables and Primary 
Variable analog output 

None 

Truncated after last supported variable 
0 Analog output number code for slot 0  0 Slot 0 analog output number code  
 Analog output number code for slot    Slot 0 units code  

2 Analog output number code for slot 2  2-5 Slot 0 level Floating pt
3 Analog output number code for slot 3  6 Slot  analog output number code  

7 Slot  units code  
8-  Slot  level Floating pt

2 Slot 2 analog output number code  
3 Slot  2 units code  

4- 7 Slot  2 level Floating pt
8 Slot 3 analog output number code  
9 Slot 3 units code  

20-23 Slot 3 level Floating pt

62 Read analog outputs 
(5. ) 

Truncated after last requested level 

Truncated after last requested level 
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Common-Practice 
Commands 

Data in Command Data in Reply 

# Function Byte Data Type Byte Data Type 

0 Analog output number code  
 Analog output alarm select code  

2 Analog output transfer function code  
3 Analog output range units code  

4-7 Analog output upper range value Floating pt
8-  Analog output lower range value Floating pt

63 Read analog output 
information 0 Analog output number code  

2- 5 Analog output additional damping value 
(seconds) 

Floating pt

0 Analog output number code  
64 

Write analog output 
additional damping 

value 
-4 Analog output additional damping 

value 
Floating pt Same as command 

0 Analog output number code  
 Analog output units code  

2-5 Analog output upper range value Floating pt
65 Write analog output 

range values 
6-9 Analog output lower range value Floating pt

Same as command 

0 Analog output number code  
 Analog output units code  

2-5 Analog output level * Floating pt
66 Enter/exit fixed  

analog output mode 
* “not a number” exits fixed output mode 

Same as command 

0 Analog output number code  
 Analog output units code  67 Trim analog output 

zero 2-5 Externally-measured analog output 
level * 

Floating pt
Same as command 

0 Analog output number code  
 Analog output units code  68 Trim analog output 

gain 2-5 Externally-measured analog output 
level * 

Floating pt
Same as command 

0 Analog output number code  
69 Write analog output 

transfer function  Analog output transfer function 
code  

Same as command 

0 Analog output number code  
 Analog output endpoint units code  

2-5 Analog output upper endpoint value Floating pt
70 Read analog output 

endpoint values 0 Analog output number code  

6-9 Analog output lower endpoint value Floating pt
0 Transmitter variable code for slot 0  
 Transmitter variable code for slot   

2 Transmitter variable code for slot 2  
07 

Write burst mode 
transmitter variable 
(for command 33) 

3 Transmitter variable code for slot 3  

Same as command 

08 Write burst mode 
command number 

0 Burst mode command number  Same as command 

09 Burst mode control 0 Burst mode control code  
(0 = exit,  = enter)  Same as command 

0 Primary Variable units code  
-4 Primary Variable value Floating pt
5 Second Variable units code  

6-9 Second Variable value Floating pt
0 Third Variable units code  
- 4 Third Variable value Floating pt
5 Fourth Variable units code  

0 Read all dynamic 
variables none 

6- 9 Fourth Variable value Floating pt
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HART Communications Status  
Each message from a field slave device includes two bytes of status information, which is also 
referred to as the “response code”.  The format of the HART communications status data is 
shown in this section. 

Response Data with Command Response = 1 
If the Most Significant Bit of the first byte is  (Communications Error), an error has occurred in 
the outgoing HART communication. The rest of the bits individually indicate one or more error 
conditions: 

 
7     6     5     4     3     2          0 Byte 0

Communication error = 1

Parity error

Overrun error

Framing error

Checksum error

Reserved (0)

Rx buffer overflow

Not used

7     6     5     4     3     2          0 Byte 1

Not used

 

Error conditions include parity and overrun errors. In addition, a field device will report an 
overflow of its receive buffer, and any discrepancy between the message content and the 
received checksum. 
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Response Data with Command Response = 0 
If the Most Significant Bit of the first byte is 0 (Command Response), the outgoing HART 
communications completed normally. The first byte then contains an integer value (the 
Command Response code) with the command status. The second byte contains the field device 
status, indicating the operational state of the slave device: 

 
7     6     5     4     3     2          0 Byte 0

Command Response = 0

7     6     5     4     3     2          0 Byte 1

Field device malfunction

Configuration changed

Cold start

More status available  (see below)

Analog output current fixed

Analog output saturated

Non-primary variable out of limits

Primary Variable out of limits

Bits 0-6 contain an integer value: 
 0 no command-specific error 

 (undefined) 
2 invalid selection 
3 passed parameter too large 
4 passed parameter too small 
5 too few data bytes received 
6 device-specific command error 
7 in write-protect mode 
8-15 multiple meanings, see next page

6 access restricted 
28 multiple meanings, see next page
32  device is busy 
64 command not implemented

  

Field Device Status Codes 
The Field Device Status codes in the second byte are explained below. 

Field Device Status Code Meaning 
Field device malfunction Measurements may not be correct. 
Configuration changed The configuration has been changed, so the master should check the 

configuration, and clear the bit by sending Command #38. 
Cold start Set for the first transaction when a field device is powered up. 
More status available The master should issue Command #48 to read more status information. 
Analog output fixed The output has been set to a fixed value for testing. This bit applies only 

to analog output # . In a multidrop output device, command #48 may 
return similar status information for the other outputs. 

Analog output saturated Analog output #  is out of range.  
Primary variable out of limits The primary measurement is outside the sensor operating limits. The 

analog signal and the digital signal read by HART commands may be 
incorrect. 

Non-primary variable out of 
limits 

A non-primary measurement is outside the sensor operating limits. The 
analog signal and the digital signal read by HART commands may be 
incorrect. Command #48 may provide more information. 
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Command Codes with Multiple Meanings 
The interpretation of Command Codes 8- 5 and 28 in the first Command Response byte 
depends on the command that was issued. 

Code in 
First 
Byte 

For these Commands Meaning of the Code  

, 2, 3, 33, 60, 62, 0 Update failure 
34,  55, 64 Set to nearest possible value 

8 
(warning) 

48 Update in progress 
35, 65 Lower range value too high 
36, 37, 43, 52 Applied process too high 

9 
(error) 

45, 46, 67, 68 Not in proper current mode (fixed at 4 or 20mA) 
6 Multidrop not supported 
35, 65 Lower range value too low 

0 
(error) 

36, 37, 43, 52 Applied process too low 
35, 65 Upper range value too high 
40, 45, 46, 66, 67, 68 In multidrop mode 

 
(error) 

53 Invalid transmitter variable code 
35, 65 Upper range value too high 2 

(error) 53, 66, 67, 68 Invalid units code 
35, 65 Both range values out of limits 3 

(error) 69 Invalid transfer function code 
35, 36, 65 Span too small 4 

(warning) 37 Pushed upper range value over limit 
5 

(error) 
65, 66, 67, 68, 69 Invalid analog output number code 

28 
(error) 

65 Invalid range units code 
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Function Blocks to Read HART Data 
Proficy Machine Edition release 5.5 includes two custom HART function blocks for use in ladder 
logic application programs. These function blocks can be used to assign variable names to 
HART data inputs or on HART Get Device Information response data, beginning at word 3. 

 DYN_HART_STRUCT interprets the first 36 bytes of the HART data map for a channel.  
This function block reads on demand the same data that would be automatically 
scanned if the module were configured for HART Data Scan Control set to “Dynamic 
Data”.  

 ALL_HART_STRUCT interprets the entire HART data for a channel, including the data 
interpreted by the DYN_HART_STRUCT function block. This function block reads on 
demand the same data that would be automatically scanned if the module were 
configured for HART Data Scan Control set to “All Data”.  

Instead of being read into an assigned CPU reference address, the data read by these Function 
Blocks is placed into a reference address that is defined by the Function Block. 

The HART function blocks are located in the Toolchest under the folder "HART Utilities".  To 
create an instance of one of these function blocks, drag and drop the desired function from the 
Toolchest folder into LD logic. 
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DYN_HART_STRUCT 
The DYN_HART_STRUCT function block interprets the first 36 bytes on the data (offsets 
0x0000 to 0x0023) of the HART data map for a channel.  See the example in this section. Use 
of this function block is not required. It only provides a mechanism to assign variable names to 
the HART data, 

When the DYN_HART_STRUCT function executes (receives power flow), each of the HART 
variables in reference memory is assigned to DYN_HART_STRUCT instance variables. The 
instance variable names closely match the names listed in the table, The instance variables can 
be used as input to other functions, or for debugging purposes. The entire instance can be 
added to a Data Watch window so that HART data is easily viewed.  

The instance data variables are only updated when the function block receives power flow. An 
instance of the function block is needed for each HART channel on which automatic assignment 
is desired. 

Parameter types: 
 IN  -  Type = WORD, Length = 8, Pass-by = Reference  

Data Obtained with the DYN_HART_STRUCT Function Block 
Byte Offset 
Begin End 

Field Description Data Type 

0x0000 0x0003 HART Primary Variable, CMD#3, Bytes 5-8 REAL 
0x0004 0x0007 HART Secondary Variable CMD#3, Bytes 0- 3 REAL 
0x0008 0x000b HART Tertiary Variable CMD#3, Bytes 5- 8 REAL 
0x000c 0x000f HART Fourth Variable CMD#3, Bytes 20-23 REAL 
0x00 0 0x00 3 Slot 0 value. CMD#33, Bytes 2-5 REAL 
0x00 4 0x00 7 Slot  value CMD#33, Bytes 8-  REAL 
0x00 8 0x00 b Slot 2 value CMD#33, Bytes 4- 7 REAL 
0x00 c 0x00 f Slot 3 value CMD#33, Bytes 20-23 REAL 
0x0020  HART communication status byte from the last HART command 

response. See page -48. 
BYTE 

0x002   HART device status byte from the last HART command response. 
(Dynamic Data) 

BYTE 

0x0022  Spare for alignment. (Dynamic Data) BYTE*2 
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ALL_HART_STRUCT  
The ALL_HART_STRUCT function block interprets the entire HART data map for a channel. 
This is the same data obtained by the DYN_HART_STRUCT block, plus the additional data 
shown below. 

Parameter types:  IN  -  Type = WORD, Length = 88, Pass-by = Reference  

Additional Data Obtained with the ALL_HART_STRUCT Function Block 
Byte Offset 
Begin End 

Field Description Data Type 

0x0024  HART device Manufacturer ID. CMD#0, Byte  BYTE 
0x0025  HART device type code. CMD#0, Byte 2 BYTE 
0x0026  Minimum number of preambles device requires. CMD#0, Byte 3 BYTE 
0x0027  HART Universal command code. CMD#0, Byte 4 BYTE 
0x0028  HART Transmitter specific revision. CMD#0, Byte 5 BYTE 
0x0029  HART device software revision number. CMD#0, Byte 6 BYTE 
0x002A  HART device hardware revision number. CMD#0, Byte 7 BYTE 
0x002B  HART flags. CMD#0, Byte 8 BYTE 
0x002C 0x002F HART device ID number. CMD#0, Byte 9-  BYTE*4 
0x0030 0x0037 8 character device tag. CMD# 3, Bytes 0-5 in unpacked ASCII. BYTE*8 
0x0038 0x0047 Device Descriptor. CMD# 3, Bytes 6- 7 in unpacked ASCII BYTE* 6 
0x0048  HART Primary Variable Units. CMD#3, Byte 4 BYTE 
0x0049  HART Secondary Variable Units. CMD#3, Byte 9, 0 if not present. BYTE 
0x004a  HART Tertiary Variable Units. CMD#3, Byte 4, 0 if not present. BYTE 
0x004b  HART Fourth Variable Units. CMD#3, Byte 9, 0 if not present. BYTE 
0x004c  HART Primary Variable Code. CMD#50, Byte 0 BYTE 
0x004d  HART Secondary Variable Code.  CMD#50, Byte  BYTE 
0x004e  HART Tertiary Variable Code.  CMD#50, Byte 2 BYTE 
0x004f  HART Fourth Variable Code.  CMD#50, Byte 3 BYTE 
0x0050  Units code for range parameter.  CMD# 5, Byte 2 BYTE 
0x005  0x0053 Spare for alignment BYTE*3 
0x0054 0x0057 Low transmitter range for analog signal in engineering units. 

CMD# 5, Bytes 3-6 
REAL 

0x0058 0x005b High transmitter range for analog signal in engineering units.  
CMD# 5, Bytes 7- 0 

REAL 

0x005c  Slot 0 units code. CMD#33, Byte  BYTE 
0x005d  Slot  units code. CMD#33, Byte 7 BYTE 
0x005e  Slot 2 units code. CMD#33, Byte 3 BYTE 
0x005f  Slot 3 units code. CMD#33, Byte 9 BYTE 
0x0060  Slot 0 variable code. CMD#33, Byte 0 BYTE 
0x006   Slot  variable code. CMD#33, Byte 6 BYTE 
0x0062  Slot 2 variable code. CMD#33, Byte 2 BYTE 
0x0063  Slot 3 variable code. CMD#33, Byte 8 BYTE 
0x0064 0x0083 32 character message. CMD# 2, Bytes 0-23 unpacked ASCII. BYTE*32 
0x0084 0x0087 Stored date in the field device. CMD# 3, Bytes 8-20. BYTE*4 
0x0088 0x008b The final assembly number is used for identifying the material and 

electronics that comprise the field device. CMD# 6, Bytes 0-2 
BYTE*4 

0x008c 0x00a4 The extended status returned by HART command 48. BYTE*25 
0x00a5 0x00af Spare BYTE*  
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Example 1: ALL_HART_STRUCT and DYN_HART_STRUCT 
This example uses the following HART module hardware configuration parameters: 

 HART Data Scan Control is set to: All Data 

 HART Data Reference Address is configured as: %AI 00  

The example shows ALL_HART_STRUCT for channels  and 2 on a HART module, and 
DYN_HART_STRUCT for channels 3 and 4 on the same module. The math function blocks in 
the example show how the structure instance variables can be used on the HART data.   

When using either ALL_HART_STRUCT or DYN_HART_STRUCT, the instance data should be 
made global.  This is done by adding ",g" to the end of the instance name when it is created (for 
example, "ch ,g" creates a global instance named "ch ").  If the instance data is not global, the 
instance can only be used in the program block where the ALL_HART_STRUCT or 
DYN_HART_STRUCT function block is executed. 
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Converting HART Data to / from RX3i Format 
When using HART Pass-Thru COMMREQ (command 2) only, HART data must be both byte-
packed and in big-endian format as defined by the HART Specification.  Because PACSystems 
CPUs use little-endian format, floating point values and ASCII data must be reformatted by the 
program logic.  

Note that this conversion is not required when using COMMREQ  or for HART data that is 
automatically scanned. 

Two function blocks in the Proficy Machine Edition release 5.5 toolchest can be used to 
pack/unpack HART ASCII data: 

 ASCII_PACK prepares ASCII data before sending it to a HART module. 

 ASCII_UNPACK can be used to unpack ASCII characters returned by a HART device. 

These are described in the next section. 
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Converting Floating Point Data (Endian Flip) 
Floating point values that begin at word 7 of a Pass-Thru Request must converted TO big-
endian format. Floating point values that begin  at word 7 of the reply must converted FROM 
big-endian format.  

The basic procedure is to pass any HART float values through the SWAP_DWORD (size = ) 
and SWAP_WORD (size = 2) functions, as shown below.  This swaps the words within the float 
dword, and swaps the bytes within the two float words. In this example shows how to format 
floating point data prior to sending HART command 34, "Write Damping Value". 
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ASCII_PACK 
ASCII_PACK prepares ASCII data before sending it to a HART module using COMMREQ2 
(HART Pass-Thru Request). All of the function block parameters are either Type = WORD, 
Pass-By = Value or word arrays of Type = WORD and Pass-by = Reference.  All word-based 
reference memory types and symbolics can be used.  

It is possible to use data of a different type for the array data (for example, using a byte array of 
data as input to the ASCII_PACKED and ASCII_UNPACKED blocks), although Machine Edition 
will issue a warning during verification.  In the example mentioned, the size of the input byte 
array would need to be at least as large as the data size of the function block parameter word 
array.   

Parameter types: 

 IN  -      Type = WORD, Length = 6, Pass-by = Reference  

 NUM  -  Type = WORD, Length = ,  Pass-by = Value  

 Q  -       Type = WORD, Length = 2, Pass-by = Reference  

Example Function Block: ASCII_PACK 
This example shows how ASCII_PACK can be used to prepare ASCII data before using a 
COMMREQ to send it to a HART module. First, the logic sets up the data that will be used by 
the COMMREQ. The ASCII_PACK function block packs the 32 ASCII characters of the 
message and also places that into the COMMREQ data area. After clearing the COMMREQ 
status to 0, the logic uses a COMMREQ to send HART command 7 "Write Message" to the 
device. 

HART ASCII format packs data into 6 bits per character, 4 characters per 3 bytes. This chart 
shows the format with the most significant hex digits in the rightmost column and the lowest row. 

Less significant 

 0 1 2 3 4 5 6 7 8 9 A B C D E F 

0 @ A B C D E F G H I J K L M N O 

1 P Q R S T U V W X Y Z [ \ ] ^ _ 

2 SP ! “ # $ % & ‘ ( ) * + , - . / 

3 0  2 3 4 5 6 7 8 9 : ; < = > ? 

More significant
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ASCII_UNPACK 
 
ASCII_UNPACK can be used to unpack ASCII characters returned by a HART device in Pass-
Thru Reply data send in response to COMMREQ 2. 

All of the function block parameters are either Type = WORD, Pass-By = Value or word arrays 
of Type = WORD and Pass-by = Reference.  All word-based reference memory types and 
symbolics can be used.  

Parameter types: 

 IN  -      Type = WORD, Length = 2, Pass-by = Reference  
 NUM  -  Type = WORD, Length = ,  Pass-by = Value  
 Q  -       Type = WORD, Length = 6, Pass-by = Reference  

Example Function Block 3: ASCII_UNPACK: 
In this example, after initializing the COMMREQ completion status, the ladder logic sends 
COMMREQ command # 2, "Read Message" to the HART module in Rack 0, Slot 7. When the 
status = complete and the Response Byte Count =24, showing that all the data is present, the 
ASCII_UNPACK function block unpacks the HART ASCII data.  
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Analog Mixed Modules 

This chapter describes the following Analog Mixed module for PACSystems RX3i controllers.   

 

Analog Mixed Module Catalog Number 
 Output Module, 4 Inputs, 2 Outputs, Current/Voltage IC694ALG442  

 

 

 

 

  

Chapter 

12 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 799 of 3383



 
 

12-2           PACSystems™ RX3i  System Manual  –  October 2005                                                        GFK-2314C 

12    

Analog Module, 4 Inputs/2 Outputs, Current/Voltage: IC694ALG442 
 
 

MODULE 0K

MODULE P/S

IC694ALG442 

I1 
  
 
  

I2 
  
  
 

I3 
 
  
 

I4 
 
 
 

Q1 
 
 
 

Q2 

 

Analog Current/Voltage Input/Output module, IC694ALG422, provides four 
differential input channels and two single-ended output channels.   Each 
channel can be configured with the Machine Edition software for one of 
the following ranges:   

 0 to + 0 volts (unipolar), default. 
 - 0 to + 0 volts (bipolar) 
 0 to 20 mA 
 4 to 20 mA 

Input channels can also be configured for 4 - 20 mA Enhanced mode. 
This module may be installed in any I/O slot in the RX3i system. 

Module Features  
Outputs can be configured to either Hold Last State if system power is 
interrupted or to reset to the low end of their range. Outputs can also be 
configured to operate in ramp mode on command from the application 
program.  In ramp mode, the output channel ramps to a new value over a 
period of time, rather than taking the new value immediately. 

High and low alarm limits can be set for all input channels and an open–
wire fault (current output modes) can be reported to the CPU for each 
output channel.    

Isolated +24 VDC Power  
This module must receive 24 VDC power from an external source. If the 
module is located in an RX3i Universal Backplane, the external source 
can be connected via the TB  connector on the left side of the backplane 
or directly on the module’s terminal block.  If the module is located in an 
Expansion Backplane, the external source must be connected to the 
module’s terminal block. 

LEDs 
The Module OK LED indicates module status. The Module P/S LED indicates whether the 
external +24 VDC power supply is present and is above a minimum designated level. Both 
LEDs are powered from the +5 VDC backplane power bus. 

LED Description 
Module  

OK 
ON:  Module OK and configured 
Flashing: Module OK but not configured  
OFF: Module is defective or no +5 VDC backplane power present 

Module 
P/S 

ON: User power is present 
OFF: No user power 
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Specifications: ALG442 
 

Power Requirements 
External Supply Voltage Range 20 to 30 VDC (24 VDC typical) 
Power Supply Rejection Ratio  Current: 5 μA/V (typical), 0 μA/V (maximum) 

Voltage: 25 mV/V (typical), 50 mV/V (maximum)  

( measured by varying VUSER from 24 VDC to 30 VDC) 
Voltage Ripple 0% 

Power Consumption 95 mA from internal +5 VDC Supply, 29 mA from external 
supply 

Isolation Field to Backplane 
(optical) and to frame ground 

250 VAC continuous; 500 VAC for  minute 

Analog Outputs  2, Single–Ended 
      Analog Current Output  

Output Current Ranges 0 to 20 mA, 4 to 20 mA 
Resolution at 0 to 20 mA:  0.625 μA (  LSB = 0.625 A) 

at 4 to 20 mA:  0.5 μA (  LSB = 0.5 μA) 
Absolute Accuracy  +/-0. % of full scale @ 25°C (77°F), typical 

+/-0.25% of full scale @ 25°C (77°F), maximum 
+/-0.5% of full scale over operating temperature range 
(maximum) 

Maximum Compliance 
Voltage 

VUSER –3 V (minimum) to VUSER
  (maximum) 

User Load 0 to 850  (minimum at VUSER = 20 V, maximum 350  at VUSER 
= 30 V)  

Output Load Capacitance 2000 pF (maximum) 
Output Load Inductance  H (maximum) 

      Analog Voltage Output  
Output Ranges - 0 to + 0 V (bipolar), 0 to + 0 V (unipolar) 
Resolution at – 0 V to + 0 V:  0.3 25 mV (  LSB = 0.3 25 mV) 

at 0 to + 0 V:    0.3 25 mV (  LSB = 0.3 25 mV) 
Absolute Accuracy2 +/-0.25% of full scale @ 25°C (77°F), typical 

+/-0.5% of full scale @ 25°C (77°F), maximum 
+/- .0% of full scale over operating temperature range 
(maximum) 

Output Loading 5 mA (2 K Ohms minimum resistance) 

Output Load Capacitance  μF (maximum capacitance) 
.   In the presence of severe RF interference (IEC 80 –3, 0V/m), accuracy may be degraded to +/- % FS. 

2.   In the presence of severe RF interference (IEC 80 –3, 0V/m), accuracy may be degraded to +/-4% FS. 
Continued…
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Specifications, continued 
Analog Inputs 4, differential 
     Analog Current Input  

Input Ranges 0 to 20 mA, 4 to 20 mA, 4 to 20 mA Enhanced 
Resolution 5 μA (  LSB = 5μA) 
Absolute Accuracy3 +/- 0.25% of full scale @25°C (77°F) 

+/-0.5% of full scale over specified operating temperature range 
Linearity <  LSB 
Common Mode Voltage 200 VDC (maximum) 
Common Mode 
Rejection 

>70 dB at DC; >70 dB at 60 Hz 

Cross Channel 
Rejection 

>80 dB from DC to  kHz 

Input Impedance 250  
Input Filter Response 29 Hz 

     Analog Voltage Input  
Input Ranges 0 to + 0 V (unipolar), - 0 to + 0 V (bipolar) 
 Resolution at 0 to + 0 V: 2.5 mV (  LSB = 2.5 mV) 

at – 0 to + 0 V: 5 mV (  LSB = 5 mV) 
Absolute Accuracy3 +/-0.25% of full scale @25°C (77°F);  

+/-0.5% of full scale over specified operating temperature range 
Linearity <  LSB 
Common Mode Voltage 200 VDC (maximum) 
Common Mode 
Rejection 

>70 dB at DC; >70 dB at 60 Hz 

Cross Channel 
Rejection 

>80 dB from DC to  kHz 

Input Impedance 800 K Ohms typical) 
Input Filter Response 29 Hz 

3.  In the presence of severe RF interference (IEC 80 –3, 0V/m), accuracy may be degraded 
to +/-2% FS. 

Refer to Appendix A for product standards and general specifications. In order to meet the IEC 
000-4-3 levels for RF Susceptibility specified in Appendix A, when this module is present, the 

system must be mounted in a metal enclosure. 
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Field Wiring: ALG442  
The diagram below shows voltage and current connections for the module. Each channel can 
be configured independently as a voltage or a current channel, not both simultaneously. 

          

Terminal Signal Definition 
 24VIN User Supplied +24 VDC Input 

2 JMP  Jumper terminal for connecting 
250Ω  sense resistor for CH  

3 JMP2 Jumper terminal for connecting 
250Ω  sense resistor for CH2 

4 +CH  Positive connection for differential 
analog input channel  

5 +CH2 Positive connection for differential 
analog input channel 2 

6 -CH  Negative connection for differential 
analog input channel  

7 -CH2 Negative connection for differential 
analog input channel 2 

8 JMP3 Jumper terminal for connecting 
250Ω  sense resistor for CH3 

9 JMP4 Jumper terminal for connecting 
250Ω  sense resistor for CH4 

0 +CH3 Positive connection for differential 
analog input channel 3 

 +CH4 Positive connection for differential 
analog input channel 4 

2 -CH3 Negative connection for differential 
analog input channel 3 

3 -CH4 Negative connection for differential 
analog input channel 4 

4 Vout CH  Voltage output for channel  
5 Iout CH  Current output for channel  
6 Vout CH2 Voltage output for channel 2 
7 Iout CH2 Current output for channel 2 
8 V COM Common return for voltage 

outputs 
9 I RET Common return for User supplied 

+24 V and current outputs 
20 GND Frame ground connections for 

cable shields 
   

 Field       Terminals      Field  
Wiring                            Wiring

* Optional Shield 
Connection 

 I1 

JMP  

(+) 
 

 (-) 

24 VDC IN 
1 
 
3 
 
5 
 
7 
 
9 
 

11 
 

13 
 

15 
 

17 
 

19 

2 
 
4 
 
6 
 
8 
 

10 
 

12 
 

14 
 

16 
 

18 
 

20 

 I3 

 I2 

 I4 

(+) 
 

 (-) 

(+) 
 

 (-) 

(+) 
 

 (-) 

+ 
 
- JMP2 

JMP4 

JMP3 

VQ1 

VQ2 

FGND* 

VCOM 

(+)    (-) 

(+)    (-) 

IQ2 

IQ1 

COM
(I RET) 

(-)    (+)    

(-)    (+)    
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Input Scaling  
Resolution per bit depends on the configured input or output range as shown in the table of 
module specifications. The module scales each current and voltage input to a value in counts 
for the CPU.  
 

Configured Range Scaled Counts Values 
0 to 0 V (default) 0 to 32767 

- 0 to 0 V -32768 to 32767 
4 to 20 mA 0 to 32767 
0 to 20 mA 0 to 32767 

0 to 20 mA Enhanced -8000 to 32767 
In the 0 to + 0 V default range, 0 volts corresponds to a count of 0 and + 0 volts corresponds to 
a count of 32000.  In the - 0 to + 0 volt range, - 0 volts corresponds to a count of -32000 and 
+ 0 volts corresponds to a count of +32000.  Full 2–bit resolution is available over either 
range. In the 4 to 20 mA range, 4 mA corresponds to a count of 0 and 20 mA corresponds to a 
count of 32000.  In the 0 to 20 mA range, 0 mA corresponds to a count of 0 and 20 mA 
corresponds to a count of 32000.  Full 2–bit resolution is available over the 0 to 20 mA range.  

In the 4 to 20 mA Enhanced range, 0 mA corresponds to a count of -8000, 4 mA corresponds to 
a count of 0 (zero) and 20 mA corresponds to a count of +32000.  The Enhanced range 
automatically provides 4 to 20 mA range scaling. Negative digital values are provided for input 
current levels between 4 mA and 0 mA.  This creates a low alarm limit that detects when the 
input current falls from 4 mA to 0 mA, providing open–wire fault detection in 4 to 20 mA 
applications.   

Input Voltage Scaling Input Current Scaling 

 

0 
0V to +10V Inputs 

Counts   
32000

0

+ 0V

 

 

4

Counts

Current (mA) 

4 to 20mA 
Range 

20 0

32000

0 to 20mA 
Range

 

If the current source is reversed into the input, or is less than the low end of the current range, 
the module inputs a data word corresponding to the low end of the current range (0000H in 
%AI).  If an input is out of range (greater than 20 mA), the A/D converter adjusts it to full scale 
(corresponding to 7FFFH in %AI). 
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Output Scaling 

The module scales counts data received from the CPU to a current or voltage value for each 
output.  
 

Configured Range Values Sent By CPU Values Accepted by Module  
0 to 0 V (default)  0 to 32767 0 to 32767 

- 0 to 0 V -32768 to 32767 - 32768 to 32767 
4 to 20 mA 0 to 32767 0 to 32000 
0 to 20 mA 0 to 32767 0 to 32767 

For a 0 to 0 V output, the module scales count outputs from 0 to 32000 to output voltages from 
0 to + 0 volts.  The module scales count values from 3200  to 32767 to overrange voltages up 
to a maximum of approximately 0.24 volts.   

For a - 0 to + 0 V output, the module scales count outputs in the range +/-32000 to output 
voltages from – 0 V to + 0 V. The module scales count values from -3200  to -32768 and from 
+3200  to +32767 to overrange voltages up to a maximum of approximately +/- 0.24 V.  

For a 4 to 20 mA output, the module scales count outputs from 0 to 32000 counts to output 
currents from 4 to 20 mA. If the CPU sends a value above 32000 counts, the module uses the 
value 32000 in the D/A converter. No error is returned. 

For a 0 to 20 mA output, the module scales count outputs from 0 to 32000 to output currents 
from 0 to 20 mA. The module scales count values from 3200  to 32767 up to a maximum output 
current of approximately 20.5 mA.   

Output Voltage Scaling Output Current Scaling 

 Counts   

0 - 0V + 0V 

+32000

-32000

0

-10V to +10V Outputs 
0
0V to +10V Outputs 

Counts  
+32000

0

+ 0V

 

4

Counts

Current (mA)

4 to 20mA 
Range

200

32000

0 to 20mA 
Range 
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I/O Data: ALG442 
This module uses two %AQ references and four %AI references, depending on configuration. 
Data in the %AI and %AQ registers is in 6–bit 2’s complement format.  

 
MSB                                                                                                                                     LSB 

X             0      9        8       7        6       5        4        3        2               0       X       X       X 
 

The module also uses 8, 6 or 24 %I references for status data, depending on the alarm status 
configuration.  Status data format is shown on the next page. 

Input Data 
Resolution of the converted signal is 2 bits binary (  part in 4096).  The placement of the 2 
bits from the A/D converter in the %AI data word is shown above.  
The bits in the %AI data table that were not used are forced to 0 (zero) by the analog input 
channel.  

Output Data 
Each output channel is capable of converting 5 to 6 bits (depending on the range selected) of 
binary data to an analog output.   
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Status Data: ALG222 
Analog Module IC694ALG222 can be configured to return 8, 6, or 32 status bits to the PLC 
CPU. Content of the status data is shown below. 

 

         2        3        4       5        6        7       8         

Module OK = , not OK = 0 

User Power Supply OK = , absent or not OK = 0 

Reserved 

Error Code:  Binary Hex Meaning 

  0000 0 No errors 
  000   invalid channel 
  00 0 2 invalid alarm level 
  00  3 invalid ramp time or step 
  000 8 invalid COMMREQ function 

  9      0            2     3      4     5      6         

Input Channel  Low Alarm: 0 = above limit,  = at limit or below 

Input Channel  High Alarm: 0 = below limit,  = at limit or above 

Input Channel 2 Low Alarm 

Input Channel 2 High Alarm 

Input Channel 3 Low Alarm 

Input Channel 3 High Alarm 

Input Channel 4 Low Alarm 

Input Channel 4 High Alarm 

  7      8      9      20     2       22     23      24         

Output  (Current mode) Broken Wire: 0 = OK,  = Broken Wire 

Output 2 (Current mode) Broken Wire 

Reserved 

 

Error Code 
Byte  of the status data contains a status/error code for COMMREQs sent to the module. Only 
the most recent error is reported; an existing error code will be overwritten if another error 
occurs.  The priority of errors is: 

. Invalid COMMREQ function (highest priority) 
2. Invalid channel. 
3. Invalid data (ramp or alarm parameter) (lowest priority). 

If multiple errors occur, the one with the highest priority is reported in the error code. The 
module will not stop standard operation if an error is detected; these error bits are informational 
only, and can be ignored.  
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 Configuration: ALG442 
The following module parameters can be configured using the Machine Edition software: 
 

Parameter Description Values 
Stop Mode Output state when module goes 

from Run to Stop mode 
Hold or Default Low  

Reference 
Address 

Starting %AI address for the 
module’s analog input data 

 

Reference 
Address 

Starting %AQ address for the 
module’s analog output data 

 

Reference 
Address 

Starting %I address for the 
module’s status data 

 

%I Length Number of %I status bits that will be 
used for module and channel status 
data: 

8 (module and power status only) 
6 (above plus input status) 

24 (all above plus output status) 
Output Range Type of output range 0 to + 0 V,  - 0 to + 0 V, 4 to 

20 mA, 0 to 20 mA 
Input Range 
 

Type of input range 0 to + 0 V,  - 0 to + 0 V, 4 to 
20 mA,  0 to 20 mA, 4 to 20 mA 
Enhanced 

Alarm Low Limit Low limit alarm value for each input. 
Must be less than the same 
channel’s high alarm 

-32768 to 32759 

Alarm High Limit High limit alarm value for each input -32767 to 32760 
 
The choice for Stop Mode (Hold or Default Low) determines how outputs operate when the 
module goes from Run to Stop mode.  If the configured Stop Mode is Hold (the default), the 
module holds outputs at the last state received from the CPU.  If the Stop Mode is Default Low, 
the outputs will go to their low values.  In current mode (4-20 mA), outputs go to 4 mA if 
configured for DEFLOW.  In current mode (0-20 mA), outputs go to 0 mA if configured for 
DEFLOW. In voltage mode (unipolar (0 to + 0V) and bipolar (+ 0V to - 0V), outputs go to 0V if 
configured for DEFLOW. 

The Alarm Low and Alarm High parameters can be used to set up limits that cause alarm 
indications to be passed to the PLC for each channel. Values entered without a sign are 
assumed to be positive.  These configured alarm limits are stored until changed by a new 
configuration. The configured high and low alarm limits can be changed temporarily by a 
COMMREQ from the application program as described later in this chapter.  
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Ramp Mode Operation for ALG442 
Outputs on module ALG442 can be set up to operate in Ramp mode.  In normal operating 
mode, a new value entered in an output channel’s %AQ reference causes the output to change 
directly to the new value.  In Ramp mode, the output goes to the new value over a period of 
time.  The output channel starts a new ramp (either up or down) each time the value in its %AQ 
reference changes.  The module performs range checking on new output values and 
automatically adjusts out-of-range values before making the ramp computations. 

 Output 

%AQ Value Changes 

Example Output in Ramp Mode 

Example Output in Standard Mode 

Time 

Final Output Value 
Corresponding to 
New %AQ Value 

 

Use of Ramp mode is set up for either channel or both output channels using a COMMREQ 
command as explained in this chapter. The ramp slope can be set up in the COMMREQ as: 

 a total ramp time from  millisecond to 32 seconds, or: 
 a sequence of  to 32000 -millisecond steps.   

A channel stays in Ramp mode until the module receives a new COMMREQ either changing or 
canceling the ramp operation, or until power is cycled. The channel will not change modes after 
a hardware configuration download. Because COMMREQ settings are temporary, it will be lost 
after a power cycle. 
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If the module receives a new COMMREQ that changes ramp operation while an output is in the 
process of ramping, the new ramp settings take effect as follows: 

 If Ramp mode is turned off during a ramp, the channel goes directly to the value in its %AQ 
reference. 

 If a channel is set up to ramp over a period of time, but a new COMMREQ is received 
commanding the channel to instead ramp in a sequence of measured steps, ramp operation 
changes as soon as the COMMREQ is processed (assuming that the step is valid). 

 If a channel is set up to ramp as a sequence of measured steps, but a new COMMREQ is 
received commanding the channel to instead ramp over a period of time, it immediately 
starts a new ramp using the present output as the starting output and the present time as 
the start time. 

If the module receives a Ramp command for an invalid channel, step height or ramp time, the 
module ignores the command and returns an error code in the first byte of its %I status 
references.  The error code can be cleared by a Clear Errors COMMREQ as described in this 
chapter, or by reconfiguring the module.   
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Changing Module Operation on Command 
Module ALG442 can respond directly to a specific COMMREQ command from the application 
program to: 

 clear the module’s %I error code   
 modify the Input alarm limits, and  
 put one or both outputs in Ramp mode and set up the ramp characteristics 

These changes to module are not retained during loss of power. If the module is power-cycled, 
new commands must be sent to the module to again modify the configured alarm limits, or to set 
up Ramp operation for the outputs. 

COMMREQ Format  

The Communications Request is triggered when the logic program passes power to the 
COMMREQ Function Block. 

 (Enable ) ------------- 

(Command Block address) 

(Rack/Slot Location of 
the module) 
(Task value) 

- 

- 

- 

-  Function Faulted (logic) 

COMM
REQ

IN FT

SYSID

TASK

-  CommReq Delivered 

 
When sent to module ALG442, the parameters of the COMMREQ are: 

Enable:  Control logic for activating the COMMREQ Function Block. 

IN:  The location of the Command Block.  The Command Block contains the parameters of the 
COMMREQ request. It can be located at any valid address within a word-oriented memory area 
(%R, %AI, %AQ, %P, %L, or %W) in the PACSystems PLC. 

SYSID:  A hexadecimal word value that gives the rack (high byte) and slot (low byte) location of 
the analog module.  

TASK:  Task must be set to zero. 

FT Output:  The FT output is set if the PLC CPU is unable to deliver the COMMREQ to the 
module.  When the FT output is set, the module is unable to return a COMMREQ status word to 
the PLC logic application. 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 811 of 3383



 
 

12-14           PACSystems™ RX3i  System Manual  –  October 2005                                                        GFK-2314C 

12    

COMMREQ Command Block  
The format of the COMMREQ for module ALG442 is shown below. For more information about 
using COMMREQs, check the online help and the PACSystems Reference Manual.  

Word Offset Value Description 
Word  Must be 0004 Length of the command block  
Word 2 0000 Not used 
Word 3 (See below) Memory type of COMMREQ Status Word  
Word 4 0-based. Offset of COMMREQ Status Word 
Word 5 0 Reserved 
Word 6 0 Reserved 
Word 7 E20 H (-7679 decimal) COMMREQ command number  
Word 8 0006 Byte length of Command Data (see below) 
Word 9 (See below) Memory type in the CPU for the Command Data 

Word 0 0-based Memory offset for the Command data 
 

Memory Types and Offsets 
The COMMREQ Command Block specifies a memory type and location to receive status 
information about the execution of the command (word 3), and for the command data (word 9). 
The memory types are listed in the table below. For word 4 and word 10, the address offset 
is a zero-based number.  For example, the offset for %R 00 is 99 decimal. 

Type Value 
(Decimal) 

Value 
(Hex.) 

Description 

%R 8 08H Register memory (word mode) 
%AI 0 0AH Analog input memory (word mode) 
%AQ 2 0CH Analog output memory (word mode) 

%I 6 
70 

0H 
46H 

Discrete input memory (byte mode) 
Discrete input memory (bit mode) 

%Q 8 
72 

2H 
48H 

Discrete output memory (byte mode) 
Discrete output memory (bit mode) 

%T 20 
74 

4H 
4AH 

Discrete temporary memory (byte mode) 
Discrete temporary memory (bit mode) 

%M 22 
76 

6H 
4CH 

Discrete momentary internal memory (byte mode) 
Discrete momentary internal memory (bit mode) 

%G 56 
86 

38H 
56H 

Discrete global data table (byte mode) 
Discrete global data table (bit mode) 

%W 96 C4H Word memory (word mode; limited to %W -%W65536) 
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COMMREQ Command Data Format 
In the COMMREQ Command Block (above) words 9 and 0 assign a CPU memory location for 
six bytes of command data. The program logic can use these bytes to set the parameters of the 
COMMREQ.  This module does not use the last command data word.    

word  command word 
word 2 alarm or ramp data 
word 3 Unused for module ALG442 

 
Command to be Performed Word 1 Contains Word 2 Contains 

Change the specified input’s low alarm 
limit to the value in word 2. 

0000 (Input ) 
000  (Input 2) 
0002 (Input 3) 
0003 (Input 4) 

New low alarm limit for the input

Change the specified input’s high alarm 
limit to the value in word 2. 

00 0 (Input ) 
00  (Input 2) 
00 2 (Input 3) 
00 3 (Input 4) 

New high alarm limit for the 
input 

Change the specified input’s low alarm 
limit by the increment in word 2. 

0020 (Input ) 
002  (Input 2) 
0022 (Input 3) 
0023 (Input 4) 

Increment to change the input’s 
configured low alarm limit. 
Increment can be + or -. 

Change the specified input’s high alarm 
limit by the increment in word 2. 

0030 (Input ) 
003  (Input 2) 
0032 (Input 3) 
0033 (Input 4) 

Increment to change the input’s 
high alarm limit. Increment can 

be + or -. 

Turn off Ramp operation for the specified 
output channel and put it in normal 
mode. 

0040 (Output )
004  (Output 2) 

-- 

Put the specified output channel in Ramp 
step mode. Step increment in word 2.  

0050 (Output )
005  (Output 2) 

Step (  to 32000 counts) to be 
taken each millisecond. 

Put the specified output channel in Ramp 
time mode. Ramp total time in word 2.  

0060 (Output )
006  (Output 2) 

Time in milliseconds:  to 
32000 (  ms to 32 seconds) 

Clear the module’s %I error code 00C0 -- 
  
If the requested command is not valid (for example, if the changed alarm limit would be out of 
range) the module ignores the COMMREQ command and returns an error code in the module’s  
%I status data.  The module does NOT stop operating; these error bits are informational only 
and can be ignored.  The error code remains in the %I status bits until cleared by another 
COMMREQ (command 00C0, see directly above), or until the module is reconfigured. 
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 COMMREQ Example 
This example shows setting up 
COMMREQ data and issuing 
the COMMREQ to an Analog 
Mixed module.  

The application program should 
verify the completion of the 
COMMREQ in progress before 
initiating another, so the module 
does not receive COMMREQs 
faster than it can process them.  
One way to do that is to zero 
the contents of the COMMREQ 
status (%R000  in this 
example) as the COMMREQ is 
enabled.  Since the status 
returned for a completed 
COMMREQ is never zero, a 
non–zero status word indicates 
that the COMMREQ has 
completed. 

In this example, the 
COMMREQ command block 
starts at %R0002 and is 
initialized on the first scan.  The 
6 bytes of COMMREQ data 
sent to the module must have 
been moved into%R0 0 -
%R0 03 before the COMMREQ 
is enabled.   

The module is located in rack 0, 
slot 2 so the SYSID input to the 
COMMREQ is 0002.   

 

IN

IN2

IN3

IN4

IN5

IN6

IN7

Q %R000
CONST
+00000

MOVE
WORD

IN Q
LEN

0000

MOVE
WORD

IN Q
LEN

0000

CONST
E20

%R0008 
CONST 

0006 
%R0009

MOVE
INT

IN Q
LEN

0000

MOVE
INT

IN Q
LEN

0000

MOVE
INT

IN Q
LEN

0000

CONST
+00004
CONST
+00000

CONST
+00008
CONST
+00000

CONST
+00000

CONST
+00000

FST_SCN

FST_SCN

%T000

CONST
+00008

CONST
+00 00

CONST
+00000

%R00 0 %R00  

%R000

S
%T0002

%T0003

%T000
R

BLKMV
INT

INT

Q

COMM_
REQ

S
%M000

IN FT

SYSID

TASK

%R0002

CONST
0002

CONST
0000

CONST
+00000

NE_

I

I2%R000

R

S

%T0002

%T0004

%T0002

%T0003

 

Setting %T000  moves zero into the COMMREQ status word, enables %T0003 for one sweep 
to initiate the COMMREQ, and sets %T0002 to begin checking the status word.  When a non–
zero status word is detected, %T0002 is reset to discontinue checking and %T0004 is set to 
indicate that the module is ready for the next COMMREQ.  Reference %M000  is set if a 
COMMREQ fault occurs. 
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Universal Analog Input Module 

This chapter describes the following Analog module for PACSystems RX3i controllers.   

 

Universal Analog Input Module Catalog Number 
Universal Input, Voltage, Current, Resistance, RTD, 
Thermocouple, 8 Channels 

IC695ALG600 

 

 

 

 

  

Chapter 

13 
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Universal Analog Input Module, 8 Inputs, RTD, Thermocouple, 
Resistance, Current/Voltage: IC695ALG600 
 
 

MODULE OK 

FIELD STATUS 

TB 

IC695ALG600 

I1 
  
  

I2 
  
 

I3 

 
 

I4 
 

 

I5 

 

I6 

 

I6 

 

I8 

 

Universal Analog Input module IC695ALG600 provides eight general 
purpose input channels and two Cold Junction Compensation (CJC) 
channels.   Inputs are divided into two equal groups of four. Channels can 
be individually-configured using the Machine Edition software for:   
 Any combination of up to 8 channels of voltage, current, thermocouple, 

RTD, and resistance inputs.  
 Thermocouple Inputs: B, C, E, J, K, N, R, S, T 
 RTD Inputs: PT 385 / 39 6, N 6 8 / 672, NiFe 5 8, CU 426  
 Resistance Inputs:  0 to 250 / 500 / 000 / 2000 / 3000 / 4000 Ohms 
 Current: 0–20 mA, 4–20 mA, +20 mA 
 Voltage: +50mV, + 50 mV, 0–5 V, –5 V, 0– 0 V, + 0V 

Module Features  
 Completely software-configurable, no module jumpers to set 
 Six hardware analog-to-digital filter frequencies, individually-selectable 

by channel 
 Rapid channel acquisition times based on filter frequency 
 Full autocalibration 
 On-board error-checking 
 Open-circuit detection for most input types 
 Short-circuit detection for RTDs. 
 User-defined scaling 
 High alarm, low alarm, high-high alarm, low-low alarm detection and 

reporting 
 Module fault reporting 
 Supports diagnostic point fault contacts in the logic program. 
 Flash memory for future upgrades 
 Module Status, Field Status, and TB LEDs 
 CJC compensation on terminal block 
 Temperature in Celsius or Fahrenheit 
 Positive and negative Rate of Change Alarms  
 Configurable software filters for each input channel 
 Configurable interrupts for channel alarms and faults 
 Terminal Block insertion or removal detection 

This module must be located in an RX3i Universal Backplane. It cannot be located in an 
expansion or remote backplane. 

CIMPLICITY® Machine Edition 5.0 SP A LD-PLC Hotfix  or later must be used to configure 
and program a PACSystems RX3i system that includes this module.  The CPU must be RX3i 
model IC695CPU3 0 Firmware Revision 2.80 (Build ID 43A ) or later. 
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Specifications: ALG600 
 

Backplane Power Requirements 400 mA maximum @ 5V 
350 mA maximum @ 3.3V  

CPU Memory Usage 40 bytes (20 words) of input references for channel input data. 
40 bytes for enhanced diagnostics 
4 bytes for module status reporting. 

Power Dissipation within Module 5.4 watts maximum 
LEDs One green LED to indicate the module status 

One bi-color green/yellow LED to indicate the field status 
One bi-color red/green LED to indicate the terminal block status 

Channel Acquisition Time 0 msec @ 000 Hz, 3 msec @ 200 Hz, 27 msec @ 40 Hz, 67 msec 
@ 6 Hz, 87 msec @ 2 Hz, 27 msec @ 8 Hz 

Channel Update Time The sum of the channel acquisition times for a bank of 4 channels plus 
one of the following if applicable: 
. RTD Lead resistance measurement time (equals channel 

acquisition time) 
2. CJC acquisition time 7 msec. 

Input resolution  to 6 bits, depending on configured range and A/D filter frequency. 
See page 2- 7  for details. 

    Inputs in Ohms Resistance 0-250, 0-500, 0- 000, 0-2000, 0-3000, 0-4000 
 Platinum 385 00, 200, 500, 000 

Platinum 39 6 00, 200, 500, 000 
Nickel 672 20 
Nickel 6 8 00,200, 500, 000 
Nickel-Iron 5 8 604 

 

Copper 426 0 
    RTD Inputs Copper 426 - 00 to 260 degrees C 

Nickel 6 8 - 00 to 260 degrees C 
Nickel 672 -80 to 260 degrees C 
Nickel-Iron 5 8 - 00 to 200 degrees C 
Platinum 385 -200 to 850 degrees C 

 

Platinum 39 6 -200 to 630 degrees C 
    Thermocouple Inputs Type B 300 to 820 degrees C 

Type C 0 to 23 5 degrees C 
Type E -270 to 000 degrees C 
Type J -2 0 to 200 degrees C 
Type K -270 to 372 degrees C 
Type N -2 0 to 300 degrees C 
Type R 0 to 768 degrees C 
Type S 0 to 768 degrees C 

 

Type T -270 to 400 degrees C 
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Specifications, continued 
Voltage / Current Inputs - 0V to + 0V, 0V to + 0V, 0 V to +5V, V to +5V, -50mV to +50mV, 

- 50mV to + 50mV, -20mA to +20mA, 4 to 20 mA, 0 to 20 mA 
Configurable Input Filter 8Hz, 2Hz, 6Hz, 40Hz, 200Hz, 000Hz 
Scaling Floating point user scaling. 
Max RTD Cable Impedance 25 ohms 
RTD Wire Length 000 ft max w/settling time of mSec 
Input Impedance > M ohm for Tc/V/RTD 
Current Input Resistance 249 ohms +/- % 
Open circuit detection time 5 seconds max.  Open circuit detection is available for all configurations 

except +/-20mA current, 0-20mA current, and +/- 0V voltage. 
Max Overvoltage +/- 4.5VDC continuous 
Max Overcurrent 28mA continuous 
Normal Mode Noise Rejection 95 dB minimum @ 50/60 Hz with 8 Hz filter 

85 dB minimum @ 50/60 Hz with 2 Hz filter 
Common Mode Noise Rejection 20dB minimum @ 50/60 Hz with 8 Hz filter 

0dB minimum @ 50/60 Hz with 2 Hz filter 
Settling time to 5% of Full Scale 
(notch filter dependent) 

<80mS 

Calibrated Accuracy at 25°C Better than 0. % of range (except 0 ohm CU RTD) 
Accuracy depends on A/D filter, data format, input noise, and ambient 
temperature.  

Calibration interval 2 months typical to meet accuracy specifications over time.  Module 
will allow for user offset to be applied as a periodic calibration 
adjustment. 

Input Offset Drift with 
Temperature 

3.0 milliohm/°C maximum 
2.0 uV/°C maximum 

Gain Drift with Temperature 50 ppm/°C typical (90 ppm/°C maximum) 
Module error over Full Temp 
range 

0.5% of range typical (depends on range) 
.0% of range maximum 

Module Scan Time 
(notch filter dependent) 

(Assumes 2 ADC’s running in parallel, no CJC or lead resistance) 
0ms per Channel * 4 Channels = 40ms  ( KHz filter) 
27ms per Channel * 4 Channels = 508ms (8Hz filter) 

Channels that are disabled are not scanned, shortening scan time.  
Module conversion method Sigma-delta 
Isolation Voltage 
 channel to channel 
 group to group 
 terminal block to 
 backplane/chassis 

Opto-isolated, transformer isolated 
+- 2.5Vdc channel to channel Tc/V/I/RTD 
250 VAC continuous/ 500 VAC for 60 seconds 
250 VAC continuous/ 500 VAC for 60 seconds  
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Accuracy Specifications 
Maximum Error at: +25°C 0°C to +60°C 
Configured Input Filter 8, 12, 16Hz 200Hz 1000Hz 8, 12, 16Hz 200Hz 1000Hz 

+/- 0.5 V, 0.0 to + 0.5 V +/- 5 mV +/- 5.5 mV +/- 7 mV +/- 0 mV +/-  mV +/- 4 mV
0 to +5.25 V, + .0 to +5.25 V +/- 3 mV +/- 3.3 mV +/- 4.2 mV +/- 5 mV  +/- 5. mV +/- 7 mV 
+/- 55 mV +/- 30 uV +/- 33 uV +/- 42 uV +/- 0 uV +/- 2  uV +/- 54 uV

  Voltage Inputs* 
 

+/- 55 mV +/- 5 uV +/- 7 uV +/- 2  uV +/- 70 uV  +/- 77 uV +/- 98 uV 
Current Inputs* 

 
+/- 22.5 mA, 0.0 to +22.5 mA, 
+3.0 to +22.5 mA 

+/- 20 uA +/- 22 uA +/- 28 uA +/- 40 uA  +/- 44 uA +/- 56 uA 

Type J (- 80°C to + 200°C) +/- 0.6°C +/- 0.7°C +/- 0.9°C +/- 2.3°C +/- 2.6°C +/- 3.3°C 
Type J (-2 0°C to - 80°C) +/- 0.8°C +/- 0.9°C +/- .2°C +/- 3.3°C +/- 3.7°C +/- 4.7°C 
Type N (- 60°C to + 300°C) +/- .0°C +/- . °C +/- .4°C +/- 4.5°C +/- 5.0°C +/- 6.3°C 
Type N (-2 0°C to - 60°C) +/- .8°C +/- 2.0°C +/- 2.6°C +/- 8.0°C +/- 8.8°C +/- .2°C
Type T (- 90°C to +400°C)   +/- 0.9°C +/- .0°C +/- .3°C +/- 4.0°C +/- 4.4°C +/- 5.6°C 
Type T (-270°C to - 90°C) +/- 6.7°C +/- 7.4°C +/- 9.4°C +/- 8.0°C +/- 9.8°C +/- 25.2°C
Type K (-200°C to + 372°C) +/- .0°C +/- . °C +/- .4°C +/- 4.0°C +/- 4.4°C +/- 5.6°C 
Type K (-270°C to -200°C) +/- 9.5°C +/- 0.5°C +/- 3.3°C +/- 2 .0°C +/- 23. °C +/- 29.4°C
Type E (-200°C to + 000°C) +/- 0.6°C +/- 0.7°C +/- 0.9°C +/- 2.5°C +/- 2.8°C +/- 3.5°C 
Type E (-270°C to -200°C) +/- 5.3°C +/- 5.8°C +/- 7.5°C +/- 4.0°C +/- 5.4°C +/- 9.6°C
Type S and R +/- 2.8°C +/- 3. °C +/- 4.0°C +/- .5°C +/- 2.7°C +/- 6. °C
Type C +/- .7°C +/- .9°C +/- 2.4°C +/- 7.0°C +/- 7.7°C +/- 9.8°C 

Thermocouple 
Inputs* 

 

Type B +/- 3.3°C +/- 3.7°C +/- 4.5°C +/- 20.0°C +/- 22.0°C +/- 28.0°C
00  Platinum 385 +/- 0.7°C +/- 0.8°C +/- .0°C +/- .2°C +/- .4°C +/- .7°C 

200  Platinum 385 +/- 0.6°C +/- 0.7°C +/- 0.9°C +/- .0°C +/- . °C +/- .4°C 
500  Platinum 385 +/- 0.5°C +/- 0.6°C +/- 0.7°C +/- 0.9°C +/- .0°C +/- .3°C 

000  Platinum 385 +/- 0.5°C +/- 0.6°C +/- 0.7°C +/- 0.9°C +/- .0°C +/- .3°C 
00  Platinum 39 6 +/- 0.6°C +/- 0.7°C +/- 0.9°C +/- . °C +/- .2°C +/- .6°C 

200  Platinum 39 6 +/- 0.5°C +/- 0.6°C +/- 0.7°C +/- 0.9°C +/- .0°C +/- .3°C 
500  Platinum 39 6 +/- 0.4°C +/- 0.5°C +/- 0.6°C +/- 0.8°C +/- 0.9°C +/- .2°C 

000  Platinum 39 6 +/- 0.4°C +/- 0.5°C +/- 0.6°C +/- 0.8°C +/- 0.9°C +/- .2°C 
Nickel 672 +/- 0.3°C +/- 0.4°C +/- 0.5°C +/- 0.5°C +/- 0.6°C +/- 0.7°C 
Nickel 6 8 +/- 0.3°C +/- 0.6°C +/- 0.5°C +/- 0.5°C +/- 0.6°C +/- 0.7°C 
Nickel-Iron 5 8 +/- 0.4°C +/- 0.5°C +/- 0.6°C +/- 0.7°C +/- 0.8°C +/- .0°C 

RTD Inputs* 
 

Copper 426 +/- .0°C +/- . °C +/- .4C +/- 2.4 °C +/- 2.7 °C +/- 3.4 °C
250 ohms +/- 0.25 +/- 0.28 +/- 0.35 +/- 0.35  +/- 0.39 +/- 0.49 
500 ohms +/- 0.3  +/- 0.33 +/- 0.42 +/- 0.45  +/- 0.5  +/- 0.63 

000 ohms +/- 0.5  +/- 0.55 +/- 0.7  +/- 0.8  +/- 0.88 +/- .2  
2000 ohms +/- 0.9  +/- .0 +/- .26 +/- .5  +/- .65 +/- 2.   
3000 ohms +/- .3  +/- .43 +/- .82 +/- 2.2  +/- 2.42 +/- 3.08 

Resistance 
Inputs* 

 

4000 ohms +/- .7  +/- .87 +/- 2.38  +/- 2.9  +/- 3. 9 +/- 4.06 
Cold Junction 
Temperature  

+/- .5°C maximum 

CJC Sensor  +/- 0.3°C maximum 0°C to +80°C 

* Accuracy is dependent on the ADC output rate selection, data format, and input noise. In 
severe RF environments, accuracy may be degraded by up to +/-2% of full scale. 
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Field Wiring: ALG600  
The table below lists wiring connections for the module.  Except for RTD and resistance type 
inputs, channels are wired as differential inputs. There are no shield terminals.  For shielding, tie 
cable shields to the ground bar along the bottom of the backplane. M3 tapped holes are provide 
in the ground bar for this purpose.   

 Terminal RTD or Resistance TC / Voltage / 
Current RTD or Resistance TC / Voltage / 

Current Terminal 

  CJC  IN+ Channel  EXC+  9 
2  CJC  IN-  Channel  IN+ Channel   IN+  20 
3 Channel 2 EXC+   Channel  iRTN 2  
4 Channel 2 IN+ Channel 2 IN+  Channel  IN- Channel  IN -  22 
5  Channel 2 iRTN Channel 3 EXC+  23 
6 Channel 2 IN- Channel 2 IN - Channel 3 IN+ Channel 3 IN+  24 
7 Channel 4 EXC+   Channel 3 iRTN 25 
8 Channel 4 IN+ Channel 4 IN+ Channel 3 IN- Channel 3 IN-  26 
9  Channel 4 iRTN Channel 5 EXC+  27 
0 Channel 4 IN- Channel 4 IN -  Channel 5 IN+ Channel 5 IN+  28 

 Channel 6 EXC+   Channel 5 iRTN 29 
2 Channel 6 IN+ Channel 6 IN+  Channel 5 IN- Channel 5 IN-  30 
3  Channel 6 iRTN Channel 7 EXC+  3  
4 Channel 6 IN- Channel 6 IN-  Channel 7 IN+ Channel 7 IN+  32 
5 Channel 8 EXC+   Channel 7 iRTN 33 
6 Channel 8 IN+ Channel 8 IN+  Channel 7 IN- Channel 7 IN-  34 
7  Channel 8 iRTN  CJC2 IN+ 35 
8 Channel 8 IN- Channel 8 IN-   CJC2 IN- 36 

 
Thermocouple / Voltage / Current 

 

V 

I 

Current Input 
Channel IN+ 

Channel iRTN 

Channel IN- 

 

Channel IN+ 

Channel iRTN 

Channel IN- 

Voltage Input 

  

  

RTD / Resistance  
 

Negative sense not connected on 4-Wire RTD 

2 Wire RTD or Resistor 

Channel EXC+

Channel IN+ 

 

Channel IN- 

3 or 4 Wire RTD or Resistor  

Channel EXC+

Channel IN+ 

 

Channel IN- 

Excitation 

Sense + 

  

RTD Return 

Sense - 

 
 For current inputs, tie the Return to the associated IN- pin.  
 For 2 wire RTDs, tie EXC+ and IN+ together at the terminal block.   
 For 4 wire RTDs, leave one of the negative sense leads unconnected.  
 For 3 wire RTDs, IN+ = Sense+, IN- = RTD Return, and EXC+ = Excitation current.     
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Installing CJC Sensors  
When using any thermocouple inputs on this 
module, the use of CJC sensors is recommended. 
Installing one CJC sensor will greatly improve the 
accuracy of thermocouple readings. Installing two 
CJC sensors will provide the highest thermocouple 
input accuracy for the module. See “CJC Scan 
Enable” later in this chapter for information about 
configuring and using CJC sensors. 

A CJC sensor compensates for offset voltages 
introduced into the input signal where the 
thermocouple wires are connected to the module.  
A set of two CJC sensors is available as part 
number IC695ACC600. 

The thermistor end of the CJC sensor must be 
installed in the CJC  IN+ or CJC2 IN+ terminal for 
accurate thermocouple temperature 
measurements.  The gold pin end of the CJC 
sensor must be installed in the CJC  IN- or the 
CJC2 IN- terminal.  

Open the Terminal Block contacts fully before 
installing the CJC sensor.  Insert the sensor into 
the Terminal Block contact, maintaining metal-to-
metal contact between the thermistor and the 
Terminal Block contact.  

For a Box-style Terminal Block, maintain pressure 
while screwing down the contact.   

 
 

CJC2 IN+ 
CJC2 IN- 

CJC  IN+ 
CJC IN - 

Thermistor 
End 

CJC Sensor 

Spring-style Terminal Block 

 

Connecting Channels to the Same Thermocouple  Point 
When connecting one or more channels from channels  - 4 and one or more channels from 
channels 5 - 8 to the same thermocouple point electrically, the point should be grounded.  It can 
be grounded at either the sensor or the module, by adding a jumper wire from frame ground to 
the low side of one thermocouple input. 
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Configuration Parameters: ALG600  
 

Module Parameters 
Parameter  Default Description 
Channel Value Reference 
Address 

%AIxxxxx Starting address for the module’s input data. 
This defaults to the next available %AI block. 

Inputs Default Force Off In the event of module failure or removal, this 
parameter specifies the state of the Channel 
Value References. 
  Force Off = Channel Values clear to 0. 
  Hold Last State = Channel Values hold their 
last state. 

Channel Value Reference 
Length 

20  The number of words used for the module’s 
input data 

Diagnostic Reference 
Address 

%Ixxxxx Starting address for the channel diagnostics 
status data. This defaults to the next available 
%I block. 

Diagnostic Reference 
Length 

0 The number of bit reference bits  (0 – 320) 
required for the Channel Diagnostics data. 
Default is 0, which means mapping of Channel 
Diagnostics is disabled.  Change this to a non-
zero value to enable Channel Diagnostics 
mapping. 

Module Status Reference 
Address 

%Ixxxxx Starting address for the module’s status data. 
This defaults to the next available %I block. 

Module Status Reference 
Length 

0 The number of bits (0 – 32) required for the 
Module Status data. Default is 0, which means 
mapping of Module Status data is disabled.  
Change this to a non-zero value to enable 
Module Status data mapping. 

CJC Scan Enable Disabled Cold Junction Compensation can be: No Scan, 
Scan CJC , Scan CJC2, Scan Both CJCs. Use 
of these parameters is described later in this 
section. 

Channel Faults w/o 
Terminal Block  

Disabled Enabled / Disabled: Controls whether channel 
faults and configured alarm responses will be 
generated after a Terminal Block removal.  The 
default setting of Disabled means channel faults 
and alarms are suppressed when the Terminal 
Block is removed.  This parameter does not 
affect module faults including the Terminal Block 
loss/add fault generation. 

I/O Scan Set  The scan set  – 32 to be assigned to the 
module by the RX3i CPU 
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Channel 1 – 8 Parameters 
Parameter  Default Description 
Range Type Disabled Voltage/Current, Thermocouple, RTD, 

Resistance, Disabled 
For voltage/current: - 0V to + 0V, 0V to 
+ 0V, 0V to +5V, V to +5V, -50mV to 
+50mV, - 50mV to + 50mV, -20mA to 
+20mA, 4 to 20 mA, 0 to 20 mA 
For Thermocouple: B, C, E, J, K, N, R, S, T 
For RTD: Platinum 385,  00 ohm / 200 
ohm / 500 ohm / 000 ohm, Platinum 39 6, 
00 ohm  / 200 ohm / 500 ohm / 000 ohm, 

Nickel 672, 20 ohms, Nickel 6 8, 00 
ohms / 200 ohms / 500 ohms / 000 ohms, 
Nickel-Iron 5 8, 604 ohms, Copper 426, 0 
ohms 

Range (Not for Range Type 
Disabled) 

- 0V to + 0V 

For Resistance: 0-250 Ohm, 0 – 500 Ohm, 
0 – 000 Ohm, 0 – 2000 Ohm, 0 – 3000 
Ohm, 0 – 4000 Ohm 

Channel Value Format 32-bit Floating 
Point 

6-bit integer or 32-bit floating point 

Temperature Units (for 
Thermocouple or RTD 
Range Type only) 

Celsius Celsius, Fahrenheit 

RTD RTD 2 Wire (for RTD Range Type only) RTD 2 or 3 Wire
RTD Lead Resistance 
Compensation  

Enabled (for RTD Range Type only)Enabled, 
Disabled 

High Scale Value (Eng 
Units) 

Note:  Scaling is disabled if both High Scale 
Eng. Units equals High Scale A/D Units and 
Low Scale Eng. Units equals Low Scale 
A/D Units. 
Default is High A/D Limit of selected range 
type. 

Low Scale Value (Eng 
Units) 

Default is Low A/D Limit of selected range 
type. Must be lower than the high scaling 
value. 

High Scale Value (A/D 
Units) 

Default is High A/D Limit of selected range 
type. Must be greater than the low scaling 
value. 

Low Scale Value (A/D 
Units) 

The defaults for 
the 4 Scaling 
parameters  
depend on the 
configured Range 
Type and Range.  
Each Range and 
Range Type have 
a different set of 
defaults. 

Default is Low A/D Limit of selected range 
type. 
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Input Scaling 
By default, the module converts a voltage, current, resistance, or temperature input over the 
entire span of its configured Range into a floating point value for the CPU.  For example, if the 
Range of a channel is 4 to 20mA, the module reports channel input values from 4.000 to 
20.000.  By modifying one or more of the four channel scaling parameters (Low/High Scale 
Value parameters) from their defaults, the scaled Engineering Unit range can be changed for a 
specific application. Scaling can provide inputs to the PLC that are already converted to their 
physical meaning, or convert input values into a range that is easier for the application to 
interpret.  Scaling is always linear and inverse scaling is possible.  All alarm values apply to the 
scaled Engineering Units value, not to the A/D input value. 

The scaling parameters only set up the linear relationship between two sets of corresponding 
values. They do not have to be the limits of the input. 

Example 1 
For a voltage input, 6.0 volts equals a speed of 20 feet per second, and .0 volt equals 0 feet 
per second. The relationship in this range is linear.  For this example, the input values should 
represent speed rather than volts.  The following channel configuration sets up this scaling: 

High Scale Value (Eng Units)  =  20.000 

Low Scale Value (Eng Units)  =  0.000 

High Scale Value (A/D Units)  =  6.000 

Low Scale Value (A/D Units)  = .000 

 

Voltage (A/D Units) .000 6.000

0.000

Feet per 
Second 

(Engineering 
Units) 

20.000

For this example, .0V to 6.0V is the normal voltage range, but the module will attempt to scale 
the inputs for a voltage that lies outside the range.  If a voltage of 0.0V were input to the 
channel, the module would return a scaled channel value of 36.000.  The application should use 
alarms or take other precautions for scaled inputs that are outside the acceptable range or 
invalid. 
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Example 2 
An existing application uses traditional analog to digital (A/D) count integer values.  With scaling 
and the optional 6-bit integer input option, a channel can be configured to report integer count 
values.  In this example, the application should interpret + 0V as 32000 counts and - 0V as 
-32000 counts.  The following channel configuration will scale a +/- 0V input channel to +/-
32000 counts. 

Channel Value Format = 6 Bit Integer 

High Scale Value (Eng Units)  =  32000.0 

Low Scale Value (Eng Units)  =  -32000.0 

High Scale Value (A/D Units)  =  0.000 

Low Scale Value (A/D Units)  = - 0.000 

 

 

Voltage - 0,000 + 0,000-32,000

Counts

32,000
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Channel 1 – 8 Parameters continued 
Parameter  Default Description 
Positive Rate of Change 
Limit (Eng Units) 

0.000 Rate of change in Engineering Units per Second 
that will trigger a Positive Rate of Change alarm.  
Default is disabled. Used with “Rate of Change 
Sampling Rate” parameter. 

Negative Rate of Change 
Limit (Eng Units) 

0.000 Rate of change in Engineering Units per Second 
that will trigger a Negative Rate of Change alarm.  
Default is disabled. Used with “Rate of Change 
Sampling Rate” parameter. 

Rate of Change Sampling 
Rate  

0.000 Time from 0 to 300 seconds to wait between 
comparisons.  Default of 0.0 is to check after 
every input sample. 

Rate of Change Alarms 
The Universal Analog module can detect both Negative Rate of Change and Positive Rate of 
Change in Engineering Units per Second.  When either of the Rate of Change parameters is 
configured to be non-zero, the module takes the difference in Engineering Units between the 
previous rate of change sample and the current sample, then divides by the elapsed time 
between samples.   

If the Engineering Unit change from the previous sample to current sample is negative, the 
module compares the rate change with the Negative Rate of Change parameter.  

If the Engineering Unit change between samples is positive, the module compares the results in 
comparing the rate change with the Positive Rate of Change parameter value.   

In either case, if the rate of change is greater than the configured rate, a rate of change alarm 
occurs. The actions taken by the module following the alarm depend on the enabled rate of 
change actions that have been set up in the "Diagnostic Reporting Enable", "Fault Reporting 
Enable", and "Interrupts Enabled" parameters.   

The Rate of Change Sampling Rate parameter determines how frequently the module 
compares the Rate of Change.  If the Rate of Change Sampling Rate is 0 or any time period 
less than the channel update rate, the module compares the Rate of Change for every input 
sample of the channel. 
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Channel 1 – 8 Parameters continued 
Parameter  Default Description 
High-High Alarm 
(Eng Units) 

High Alarm (Eng 
Units) 

Low Alarm (Eng 
Units) 

Low-Low Alarm 
(Eng Units) 

High-High Alarm 
Deadband (Eng 
Units) 

High Alarm 
Deadband (Eng 
Units) 

Low Alarm 
Deadband (Eng 
Units) 

The defaults for 
the High-High, 
High, Low, and 
Low-Low 
parameters 
depend on the 
configured 
Range Type and 
Range.  Each 
Range and 
Range Type has 
a different set of 
default values. 

Alarms and Deadbands 
All of the alarm parameters are specified in Engineering 
Units. To use alarming, the A/D Alarm Mode must also 
be configured as enabled. 
High-High Alarm and Low-Low Alarm: When the 
configured value is reached or passed, a Low-Low 
Alarm or High-High Alarm is triggered.  The configured 
values must be lower than/higher than the 
corresponding low/high alarm limits.  
High Alarm and Low Alarm: When the configured value 
is reached or below (above), a Low (High) Alarm is 
triggered.   
High and Low Alarm Deadbands: A range in 
Engineering Units above the alarm condition (low 
deadband) or below the alarm condition (high 
deadband) where the alarm status bit can remain set 
even after the alarm condition goes away.  For the 
alarm status to clear, the channel input must fall outside 
the deadband range.  
Alarm Deadbands should not cause the alarm clear to 
be outside the Engineering Unit User Limits range.  For 
example, if the engineering unit range for a channel is -
000.0 to + 000.0 and a High Alarm is set at + 00.0, 

the High Alarm Deadband value range is 0.0 to less 
than 00.0.  A deadband of 00.0 or more would put 
the High Alarm clear condition below – 000.0 units 
making the alarm impossible to clear within the limits. 
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Channel 1 – 8 Parameters continued 
Parameter  Default Description 
User Offset 0.000 Engineering Units offset to change the base of the 

input channel.  This value is added to the scaled 
value on the channel prior to alarm checking. 

Software Filter Integration 
Time in milliseconds.   

0.000 Specifies the amount of time in milliseconds for 
the software filter to reach 63.2% of the input 
value.  
A value of 0 indicates software filter is disabled. A 
value of 00 indicates data will achieve 63.2% of 
its value in 00ms.  Default is disabled 

A/D Filter Frequency 40 Hz Low pass A/D hardware filter setting: 8, 
2, 6,40,200,or 000Hz.  Default is 40Hz.  

Frequencies below this are not filtered by 
hardware.   

Diagnostic Reporting Enable  
If Diagnostic Reporting is 
enabled, the additional 
parameters listed below can 
be used to enable specific 
types of alarms. 

Disabled 
  

Fault Reporting Enable  
If Fault Reporting is enabled, 
the additional parameters 
listed below can be used to 
enable specific types of Faults. 

Disabled 
 

Interrupts Enable  
If Interrupts are enabled, the 
additional parameters listed 
below can be used to enable 
specific types of Interrupts. 

Disabled 
 

Low Alarm Enable Disabled 
High Alarm Enable Disabled 
Under Range Enable Disabled 
Over Range Enable Disabled 
Open Wire Enable Disabled 
Calibration Fault Enable Disabled 
Low-Low Alarm Enable Disabled 
High-High Alarm Enable Disabled 
Negative Rate of Change 
Detection Enable 

Disabled 

Positive Rate of Change 
Detection Enable 

Disabled 

Diagnostic Reporting Enable options are used to 
enable reference memory reporting of alarms into 
the Diagnostic Reference area. 
Fault Reporting Enable options enable fault 
logging of alarms into the I/O Fault Table. 
Interrupts Enable options enable I/O Interrupt 
trigger when alarm conditions occur. 
These parameters enable or disable the individual 
diagnostics features of a channel.  
When any of these parameters is enabled, the 
module uses associated parameters to perform 
the enabled feature.  
 

For example, if Over Range is enabled in the 
“Diagnostic Reporting Enable” menu, the 
module will set the Over Range bit in the 
Diagnostic Reference for the channel. 

 
If any of these parameters is disabled, the module 
does not react to the associated alarm conditions.  
 

For example, if Low Alarm Enable is set to 
Disabled in the “Fault Reporting Enable” menu, 
the Low Alarm fault is not logged in the I/O 
Fault Table when Low Alarm is detected on the 
channel. 
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Using Alarming 
The Diagnostic Reporting Enable, Fault Reporting Enable, and Interrupt Enable configuration 
parameters can be used to enable different types of responses for individual channel alarms.  
By default, all responses are disabled on every channel.  Any combination of alarm enables can 
be configured for each channel.   

 If Diagnostic Reporting is enabled, the module reports channel alarms in reference memory 
at the channel's Diagnostic Reference address.   

 If Fault Reporting is enabled, the module logs a fault log in the I/O Fault table for each 
occurrence of a channel alarm.  

 If Interrupts are enabled, an alarm can trigger execution of an Interrupt Block in the 
application program, as explained below.  

Using Interrupts 
To properly configure an I/O Interrupt, the Interrupt enable bit or bits must be set in the module’s 
configuration.  In addition, the program block that should be executed in response to the 
channel interrupt must be mapped to the corresponding channel's reference address.   

Example:  

In this example, the Channel Values Reference Address block is mapped to %AI000 -%AI0020.  
An I/O Interrupt block should be triggered if a High Alarm condition occurs on channel 2. 

 Configure the High-Alarm condition. 

 Set the High-Alarm Interrupt Enable flag for Channel 2 in the module configuration. 

Channel 2's reference address corresponds to %AI00003 (2 Words per channel), so the 
interrupt program block Scheduling properties should be set for the "I/O Interrupt" Type and 
"%AI0003" as the Trigger. 

Note on Using Interrupts 
This module has separate enable/disable options for Diagnostic Reporting and Interrupts.  
Normally, disabling a diagnostic (such as Low/High Alarm or Over/Under range) in the 
configuration means that its diagnostic bit is never set.  However, if interrupts are enabled for a 
condition and that interrupt occurs, the diagnostic bit for that condition is also set during the I/O 
Interrupt block logic execution.  The next PLC input scan always clears this interrupt status bit 
back to 0, because Diagnostic Reporting has it disabled. 
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CJC Parameters 
Parameter  Default Description 
Channel Value Format 6-bit Integer 6-bit integer or 32-bit floating point 
Temperature Units Celsius Celsius, Fahrenheit 
User Offset (Temperature 
Units) 

0.000 Temperature offset added to CJC values.  Range –25 to 
+25 degC and -45 to +45 degF in F temp mode. 

Diagnostic Reporting Enable Disabled 
Under Range Enable Disabled 
Over Range Enable Disabled 
Open Wire Enable Disabled 

Fault Reporting Enable Disabled 
Under Range Enable Disabled 
Over Range Enable Disabled 
Open Wire Enable Disabled 

Interrupts Enable Disabled 
Under Range Enable Disabled 
Over Range Enable Disabled 
Open Wire Enable Disabled 

These parameters enable or disable the individual 
diagnostics features of a CJC input.  
 
 

 
CJC Scan Enable 
Cold Junction Compensation for the module can be configured as: Disabled, CJC  only, CJC2 
only, or Both CJCs. 

Compensation 
Options Description CJC1  

Scanning 
CJC2  

Scanning 

No Scan Module assumes 25 degrees C for any thermocouple 
compensation. 

Disabled Disabled 

Scan Both Highest thermocouple compensation accuracy. Uses both values in 
thermocouple compensation as explained below. 

Enabled Enabled 

Scan CJC  only. Lowers the thermocouple compensation accuracy, but can improve 
scan time for channels 5-8. 

Enabled Disabled 

Scan CJC2 only. Lowers the thermocouple compensation accuracy, but can improve 
scan time for channels -4. 

Disabled Enabled 

When scanning both CJC inputs, the module subtracts the temperature of CJC2 from the 
temperature of CJC . It then multiplies the difference by a specific multiplier for each channel to 
compensate for the position of the channel on the terminal block. 

Channel Channel Multiplier Channel Channel Multiplier 
 0. 0 5 0.45 

2 0.05 6 0.60 
3 0.25 7 0.75 
4 0.25 8 0.90 

For example: if CJC  is 30 degrees Celsius and CJC2 is 25 degrees Celsius, the compensated 
channel  terminal block temperature is 30 - [ (30-25) * 0. 0 ] = 29.5 degrees Celsius. The 
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module then adjusts this temperature for the particular thermocouple type to determine the 
thermoelectric effect (mV) caused by the connection at the terminal block. 

Module Data: ALG600 
The module reports its input channel data in 20 input words, beginning at its assigned Channel 
Value Reference Address. Each channel occupies 2 words (whether the channel is used or not): 

Channel Value  
Reference Address 

Contains this Input 

+0,  Channel  

+2, 3 Channel 2 

+4, 5 Channel 3 

+6, 7 Channel 4 

+8, 9 Channel 5 

+ 0,  Channel 6 

+ 2, 3 Channel 7 

+ 4, 5 Channel 8 

+ 6, 7 CJC  

+ 8, 9 CJC2 
 
Depending on its configured Channel Value Format, each enabled channel reports a 32-bit 
floating point or 6-bit integer value to the CPU.   

In the 6-bit integer mode, low word of the 32-bit channel data area contains the 6-bit integer 
channel value.  The high word (upper 6-bits) of the 32-bit value are set with the sign extension 
of the 6-bit integer.  This sign-extended upper word allows the 6-bit integer to be read as a 
32-bit integer type in logic without losing the sign of the integer. If the 6-bit integer result is 
negative, the upper word in the 32-bit channel data has the value 0xFFFF.  If the 6-bit integer 
result is positive, the upper word is 0x0000. 
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Resolution and Update Time 
The actual resolution and update time for each input depend on the channel’s configured Range 
Type and A/D Filter Frequency. At higher Filter Frequencies, channel update time increases 
while input resolution decreases. The approximate number of bits for each Filter Frequency and 
Range Type are shown in the table below. 

Filter 
Frequency 

Range Type:  
Voltage / Current 

Approximate 
 Number of Bits  

Range Type: 
 TC / mV 

Approximate 
Number of Bits 

Channel Update 
 Time 

8 Hz 6 6 27 ms 

2 Hz 6 6 87 ms 

6 Hz 6 6 67 ms 

40 Hz 6 4 27 ms 

200 Hz 4 3 3 ms 

000 Hz   0 ms 

Isolated Input Groups 
This module provides two isolated groups of four input channels each.  This allows fast inputs 
and slower or highly-filtered inputs to be connected to the same module without adversely 
affecting the update rate of the fast inputs.  To take advantage of this feature, up to four inputs 
requiring fast response should be placed together in one isolated group while slower inputs 
should be connected to the other isolated group.  For example, voltage and current inputs with 
higher frequency input filter settings should be grouped together on one of the isolated groups 
while thermocouple, RTD, resistance, or voltage/current inputs with low-frequency input filter 
settings should be grouped together on the other isolated group.   

Each isolated group provides a CJC input.  The CJC input is considered a slow-response input 
and will reduce the update rate for the associated channel group when enabled. 
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Channel Diagnostic Data: ALG600 
In addition to the 20 words of input data from field devices, the module can be configured to 
report 320 bits (20 words) of channel diagnostics status data to the CPU. The CPU stores this 
data at the module’s configured Diagnostic Reference Address. Use of this feature is optional. 

The diagnostics data for each channel occupies 2 words (whether the channel is used or not): 

Diagnostic  
Reference Address 

Contains Diagnostics Data for: 

+0,  Channel  

+2, 3 Channel 2 

+4, 5 Channel 3 

+6, 7 Channel 4 

+8, 9 Channel 5 

+ 0,  Channel 6 

+ 2, 3 Channel 7 

+ 4, 5 Channel 8 

+ 6, 7 CJC  

+ 8, 9 CJC2 

When a diagnostic bit equals , the alarm or fault condition is present on the channel.  When a 
bit equals 0 the alarm or fault condition is either not present or detection is not enabled in the 
configuration for that channel.  

For each channel, the format of this data is: 

Bit Description 

 Low Alarm 

2 High Alarm 

3 Underrange 

4 Overrange 

5 Open Wire 

6 – 6 Reserved (set to 0). 

7 Low-Low Alarm 

8 High-High Alarm 

9 Negative Rate of Change Alarm 

20 Positive Rate of Change Alarm 

2  - 32 Reserved (set to 0). 
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Module Status Data: ALG600 
The module can also optionally be configured to return 2 bits of module status data to the CPU. 
The CPU stores this data in the module’s 32-bit configured Module Status Data reference area. 

Bit Description 

 Module OK (  = OK, 0 = failure, or module is not present) 

2 Terminal Block Present (  = Present, 0 = Not present) 

3 - 32 Reserved 

Terminal Block Detection 
The module automatically checks for the presence of a Terminal Block.  

The module’s TB LED indicates the state of the terminal block.  It is green when the Terminal 
Block is present or red if it is not.  

Faults are automatically logged in the CPU’s I/O Fault table when the terminal block is inserted 
or removed from a configured module in the system.  The fault type is Field Fault and the fault 
description indicates whether the fault is a "Loss of terminal block" or an "Addition of terminal 
block".  If a Terminal Block is not present while a configuration is being stored, a "Loss of 
terminal block" fault is logged.  

Bit  of the Module Status Reference indicates the status of the terminal block.  To enable 
Module Status reporting, the Module Status Reference must be configured.  During operation, 
the PLC must be in an I/O Enabled mode for the current Module Status to be scanned and 
updated in reference memory. 
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Special-Purpose Modules 

This chapter describes special-purpose modules for PACSystems RX3i controllers: 

 

Module Catalog Number 

Serial I/O Processor Module IC694APU305 

I/O Link Interface Module IC694BEM320 

I/O Link Master Module IC694BEM321 

Genius Bus Controller Module IC694BEM331 

DeviceNet Master Module IC694DNM200 

Motion Mate Module IC694DSM314 

Motion Controller Module IC694DSM324        

Ethernet Interface Module IC695ETM001 

Profibus Master Module IC695PBM300 

Profibus Slave Module IC695PBS301 

 
 

Chapter 

14 
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Serial I/O Processor Module: IC694APU305 

1 

3 

CFG 

IC694APU305 

  2 

  4 

 OK 

I1 
 

I2 
 

I3 
 

I4 
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I6 
 

I7 
 

I8 
 

I9/ 
Q5 
I10/ 
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I11? 
Q8 
I12/ 
Q8 
Q1 

 
Q2 

 
Q3 

 
Q4 

 

The PACSystems RX3i I/O Processor module (IC694APU305) provides 
direct processing of rapid pulse signals for industrial control applications 
such as: 

 Fast response process control 
 Velocity measurement  
 Material handling, marking, and packaging 

The module is able to sense inputs, process the input information, and 
control the outputs without needing to communicate with a CPU.  

Features 

 Up to 12 positive logic (source) inputs with input voltage range 
selection of either 5 VDC (TTL) or 10 to 30 VDC (non-TTL).  

 Up to eight positive logic (source) outputs: four outputs with 1 amp 
rating and four configurable outputs with 0.5 amp rating 

 Outputs protected by replaceable fuse (one fuse for all outputs) 
 Counts per Timebase register for input rate measurement 
 Total Counts register accumulates total counts received by module 
 Four Strobe data registers for input position capture 
 Two Timer data registers for indicating input pulse length or input 

spacing in milliseconds 
 Thirty-two range comparators (outputs returned in %I and %AI data) 
 Internal module diagnostics  

Inputs can be used as count signals or edge-sensitive strobe signals.  Outputs can be used to 
drive indicating lights, solenoids, relays, and other devices. 

Power to operate the module’s logic circuitry is obtained from the 5 VDC bus on the backplane.  
+24VDC power sources for the input and output devices must be supplied.  The I/O Processor 
module provides a configurable threshold voltage to allow the inputs to respond to either a 5 
VDC signal level or a 10 to 30 VDC signal level.   

Six green LEDs indicate the operating status of the module, the status of configuration 
parameters, and the state of hardware outputs 1 through 4.  
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Specifications: IC694APU305 
Power Supply Voltage 5 VDC from backplane 

Power Supply Current 360 mA + (10mA x number of ON faceplate outputs) 
Field I/O to logic isolation   Peak (1 second):  1500 V  

Steady State: 30V AC/DC 
Maximum Number of modules per RX3i 
system 

No limit 

Input Specifications 
Input type Positive Logic, optically isolated. Note: Input Common is 

internally connected to Output Common 
Input Circuit Power Supplied by module using DC/DC converter 
Encoder Power Supplied by user (5V or 10–30V DC). (Inputs will operate with 

Output Circuit power dis-connected) 
Input Impedance 4300 ohms typical 
Input Threshold 8.0v (non–TTL), 1.5V (TTL) 
Input Hysteresis 250 mV typical 
Maximum Input Voltage +30 VDC 
Input duty cycle limit  If Input 1–12 voltages exceed 24.0V, derate total input duty 

cycle from 100% at 40° C to 50% at 60° C 
Input filter delays Absolute Encoder:   20 ms 

AQUADB Encoder & Preload:   20 ms / 2 ms selectable 
AQUADB Home Switch:  10 ms 
AQUADB IN:  6–810 ms 

Minimum Strobe Input pulse width 2 ms 
Maximum Count Rate 30 khz (Absolute Encoder) 

200 khz (A Quad B Encoder) 
Input Cable Shielded cable recommended, Maximum length: 30m 
Output Specifications 
Output type Positive Logic, optically isolated 
Maximum Supply Voltage 30.0 VDC 
Continuous Output Current (10–30 VDC 
supply) 

1.0 A (each output 1–4) 
0.5 A (each output 5–8) 

Total Continuous Output Current at 40° 
C 

4.0 A (total of outputs 1–8) 

Output 1–4 derating above 40° C Derate total Output 1–4 current to 2.0A at 60° C 
Output 5–8 derating above 40° C Derate total Output 5–8 current to 0.5A at 60° C 
Output current using 5 VDC supply 20 mA typical with 5.0 VDC supply 

2 mA minimum with 4.9 VDC supply 
Inductive Load Clamp Voltage –8.0 V typical (outputs 1–4) 

–1.0 V typical (outputs 5–8) 
OFF state leakage current 10 mA (each output) 
Output Fuse 5 A (5x20mm replaceable) common to all outputs 
Output Response Time 500 ms typical 
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Field Wiring: IC694APU305 
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The I/O Processor Module has a removable terminal strip for connection to 
field devices.   

Caution 

Do not apply loads greater than 0.5 Amp to the OUT5 through 
OUT8 outputs (terminals 9 through 12), or 1.0 Amp to OUT 1 
through OUT4 (terminals 16 through 19).  Doing so may damage 
the module.  

Notes 
 Pin 13 (Input Common) and pin 20 (Output Common) are internally 

connected together in the IOP module.  
 All 12 I/O Processor inputs are positive logic (source) type.  
 Transducers using TTL open collector outputs must include a 2000 Ohm 

(maximum) pullup resistor (to 5V) to guarantee compatibility with the 
inputs. 

Transducers using high voltage open collector (sink) type outputs must have 
a 1K–ohm (maximum) pullup resistor to +12V for compatibility with the 10 to 
30 volt input range. 

Typical Connections  
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Configurable Parameters: IC694APU305 

Settings Tab 
Reference 
Addresses 
and Lengths 

32 discrete inputs (%I), 15 words of analog inputs (%AI), 32 discrete outputs (%Q), and 
6 words of analog outputs (%AQ). 

Input 
Threshold 

Selects the Input voltage level to be used.  If  5 VDC inputs are used, select TTL, 
otherwise select Non-TTL (for 10–30 VDC inputs).  Default: Non-TTL 

In Timer #1 
Mode 
 
 

Selects the inputs that control the starting and stopping of Timer 1.  The resulting time 
recorded for Timer 1 is reported in the eleventh %AI word.  IN10 causes Timer 1 to 
report the elapsed time (in milliseconds) from the configured edge of input 10 to the 
other edge of input 10.  IN09-10 causes Timer 1 to report the elapsed time (in 
milliseconds) from the configured edge of input 10 to the configured edge of input 9.  
Default: IN10 

In Timer #2 
Mode 
 
 

Selects the inputs that control the starting and stopping of Timer 2.  The resulting time 
recorded for Timer 2 is reported in the twelfth %AI word. IN12 causes Timer 2 to report 
the elapsed time (in milliseconds) from the configured edge of input 12 to the other edge 
of input 12.  IN11-12 causes Timer 2 to report the elapsed time (in milliseconds) from 
the configured edge of input 12 to the configured edge of input 11.  Default: IN12 

Timebase 
(mSec) 

The timebase for the Counts per Timebase return data (second %AI word).  The default 
is 1000 milliseconds (1 second) resulting in Counts per Timebase return data that 
indicates input counts per second.   

Strobe1 Edge The strobe 1 (Input 9) trigger edge: positive (rising) or negative (falling).   
Strobe2 Edge The strobe 2 (Input 10) trigger edge: positive (rising) or negative (falling).  
Strobe3 Edge The strobe 3 (Input 11) trigger edge: positive (rising) or negative (falling).   
Strobe4 Edge The strobe 4 (Input 12) trigger edge: positive (rising) or negative (falling).  
Strobe1 
Enable 

Selects whether strobe 1 (Input 9) is Always enabled  (default selection) or is only 
enabled when preset output 5 is On (Rcomp-05 selection).   

Strobe2 
Enable 

Selects whether strobe 2 (Input 10) is Always enabled  (default selection) or is only 
enabled when preset output 6 is On (Rcomp-06 selection).  

Strobe3 
Enable 

Selects whether strobe 3 (Input 11) is Always enabled  (default selection) or is only 
enabled when preset output 7 is On (Rcomp-07 selection).   

Strobe4 
Enable 

Selects whether strobe 4 (Input 12) is Always enabled  (default selection) or is only 
enabled when preset output 8 is On (Rcomp-08 selection).   

Output 5 Selects whether point 9 is output or an input.  Disabled (default) defines the point as 
Input #9.  Enabled defines it as output #5.   

Output 6 Selects whether point 10 is an output or an input. Disabled (default) defines the point as 
Input #10. Enabled defines it as output #6.   

Output 7 Selects whether point 11 is an output or an input.  Disabled (default) defines the point as 
Input 11. Enabled defines it as output #7.   

Output 8 Selects whether point 12 is to be used for an output or an input.  Disabled (default) 
defines the point as Input #12. Enabled defines it as output #8.   

Outputs 
Default 

The state outputs will assume if the CPU’s output mode is set to Outputs Disabled or 
the CPU is no longer available.  Continue (default) indicates that outputs continue to 
operate under control of the input counts to the I/O Processor.  Force Off causes the 
outputs to be forced to off Hold Last State causes the I/O Processor to retain the last 
state of the outputs.   
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Function ABS-256 (default): Encoder 8-bit parallel gray code input (for 0–255 counts) 
ABS-360: Encoder 9-bit parallel (excess 76 gray code for 0–359 count rollover) 
ABS-512: Encoder 9-bit parallel gray code (for 0–511 counts) 
If ABS-360 or 512 is selected, Input 9 is not available for a strobe Input and Output 5 is 
unavailable. 
ABS-1024: Encoder 10-bit parallel gray code (for 0–1023 counts) 
If ABS-1024 is selected, Inputs 9 and 10 are not available for strobe Inputs and Outputs 
5 and 6 are unavailable. 
AQUADB: Encoder AQUADB input selection 

Encoder 
Direction 
 
 

Changes the count direction (up or down) without reversing the Absolute Encoder 
direction of rotation.  If Normal (default) is selected, increasing the count input causes 
the IOP to register up counts and decreasing the count input causes the IOP to register 
down counts.  The Reverse selection produces the opposite effect.   

Position Offset Adjusts the count input with an offset value to compensate for a rotational offset error in 
the Encoder coupling.  Enter any required count value within the count range.  Default: 0

A Quad B Encoder Parameters  
Input Filter The Input filter range for the AQUADB Count inputs, the Marker input, and the Preload 

input. If the maximum count input rate is < 25 khz, use the 20μs default selection, 
otherwise use the 2μs selection.  Default: 20μs 

Max Counts The count range for the internal counter registering the AQUADB input counts.  It counts 
from 0 to this maximum value and then rolls over to 0.  The range for this parameter is 10 
to 64,999 counts.  Default: 255 

Preload 
Position 

The initializing count value to be set into the input counter when the Preload command is 
received by the I/O Processor.  The Preload command can be from either the Preload 
input or the %Q bit command.  Range: 0 to maximum counts 

Home 
Position 

The initializing count value to be set into the input counter when the Marker input is 
received by the I/O Processor when executing the Home cycle.  Range: 0 to maximum 
counts 

ABS or AQUADB Encoder Parameters 
These parameters are repeated for each output. 

Mode The type of pulse generated by the range comparator output.  Preset (the default)  causes 
the output to be On (or Off) continuously from one preset point to the other.  Timer causes 
timed pulses to be produced at the preset points defined by Timer 1 and Timer 2.   

ON Preset The count input value that causes the output to turn On.  Can be any value in the count 
range.  Default: Maximum encoder value for Absolute Encoders, 255 for AQUADB mode 

OFF Preset The count input value that causes the output to turn Off.  Can be any value in the count 
range.  Default: 0 

Timer# 1 
(mSec) 

Effective only when the output mode is Timer. The length of the pulse (in milliseconds) 
produced by the output when the input count reaches the On preset value.  0 specifies no 
output pulse at the On preset point.  Default: 0 

Timer #2 
(mSec) 

Effective only when the output mode is Timer.  The length of the pulse (in milliseconds) 
produced by the output when the input count reaches the Off preset value.  0 specifies no 
output pulse at the Off preset point.  Default: 0 
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Module Data: IC694APU305 
Each CPU sweep, the I/O Processor Module automatically exchanges the following status and 
command data, with the CPU:   

 Status Bits:  32 bits of %I data 
 Status Words:  15 words of %AI data 
 Discrete Commands:  32 bits of %Q data 
 Immediate Command Data:  6 words of %AQ data 

%I Status Bits 
The Starting Address of the Status Bits is selected during configuration. The table below lists bit 
offsets from the Starting Address. 
 
Offset             Description Offset             Description 

00 Range Comparator 1 status 16 Input  9 status 
01 Range Comparator 2 status 17 Input 10 status 
02 Range Comparator 3 status 18 Input 11 status 
03 Range Comparator 4 status 19 Input 12 status 
04 Range Comparator 5 status 20 Strobe 1 status (Input  9 latch) 
05 Range Comparator 6 status 21 Strobe 2 status (Input 10 latch) 
06 Range Comparator 7 status 22 Strobe 3 status (Input 11 latch) 
07 Range Comparator 8 status 23 Strobe 4 status (Input 12 latch) 
08 Range Comparator 9 status 24 Home Found* 

09 Range Comparator 10 status 25 Preload Latch status* 

10 Range Comparator 11 status 26 Home Switch Input (IN5) status* 

11 Range Comparator 12 status 27 IN6 status* 

12 Range Comparator 13 status 28 IN7 status* 

13 Range Comparator 14 status 29 IN8 status* 

14 Range Comparator 15 status 30 Module Ready 
15 Range Comparator 16 status 31 Error 

* Applies to AQUADB function only 
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%I Status Bit Descriptions 

Range 
Comparator 1-8 
Status  

The ON/OFF state for range comparator outputs 1-8.  If the Output Mode =  Preset, the 
state of the status bit is defined by the ON/OFF presets.  If the Output Mode = Timer, 
the status bit will be on after each preset point is passed for the length of time 
designated by Timer 1 or Timer 2.  These bits always indicate the output state for range 
comparators 1-8, even if the corresponding hardware output is disabled (and Terminal 
Points 9-12 are used as Inputs). 

Range 
Comparator 9-16 
Status 

The ON/OFF state for range comparator outputs 9-16 based solely on the ON & OFF 
presets defined for each output. 
 

Input 9-12 Status The present on/off input status for Inputs 9-12.  State changes in these inputs produce 
strobe inputs 1-4 according to the configured strobe edge (input 9 = strobe 1, input 10 = 
strobe 2, etc.). 

Strobe 1-4 status 
(Input 9-12 latch) 

Indicates that strobe data has been captured by Inputs 9-12, respectively. Once 
acknowledged, the corresponding %Q command (Reset Strobe) should be sent to clear 
the strobe status for future strobe captures.  Following strobes will be locked out until 
this flag is cleared. 

Home Found 
(AQUADB only) 

Indicates that the Home marker, after a Home command sequence, has been 
recognized and the AQUADB Input Counter has been set to the Home preload value. 
 

Preload Latch 
Status (AQUADB 
only) 

Indicates that the AQUADB input counter has been preloaded by a Preload Input.  
When acknowledged, this status indication should be cleared (by the Reset Preload 
Latch %Q bit).  This latch locks out the effect of the Preload Input, it will not be effective 
again until this bit is cleared.  This latch does not apply to the %Q preload command bit. 

Home Switch 
Input  (AQUADB 
only) 

The status of the Home switch input.  When this switch is closed during the Home cycle, 
the next encoder marker encountered will preload the counter with the configured Home 
value and set the Home Found %I indication.  If a Home Switch is not used, this %I bit 
can be used as a general-purpose input reporting the status of faceplate Input 5. 

IN6, IN7, IN8 
(AQUADB only 

The on/off status of Inputs 6, 7, & 8. 

Module Ready Powerup tests have all completed successfully and the module is ready for operation. 
Error An error condition has been detected by the module. The error code is reported in the 

the first %AI word.  If the error was caused by a bad data command, the data has been 
ignored.  Once acknowledged by the program, the %Q command (Clear error) must be 
toggled to clear the error status. 
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%AI Data Words 
The following %AI Data words are transferred automatically to the CPU each sweep. The 
Starting Address of the Status Words is selected during configuration. The table below lists bit 
offsets from the Starting Address. 

Offset             Description 

000 Module Status Code 
001 Counts per timebase 
002 Gray Code Encoder Data* 
003 Binary Data 

004-005 Total Counts 
006 Strobe Data 1 (Input 9) 
007 Strobe Data 2 (Input 10) 
008 Strobe Data 3 (Input 11) 
009 Strobe Data 4 (Input 12) 
010 Start/Stop Timer 1 Data 
011 Start/Stop Timer 1 Data 
012 Range Comparator 17-32 status (16 bits) 

013, 014 reserved 
∗ Not applicable for the AQUADB function selection. 
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%AI Data Word Descriptions 

Indicates the Error identification code when an error has been detected. The error 
identified is the first error encountered. The error condition must be cleared before 
other errors will be reported.  

Error Code Description 
0010 Encoder Position Offset out of range (ABS Encoder Function only) 

xx11 ON Preset xx is out of range 

xx12 OFF Preset xx is out of range 

0015 Home Position out of range (AQUADB Function only) 

0016 Preload Position out of range (AQUADB Function only) 

Module Status 
Code 

001E AQUADB Input Quadrature error (AQUADB Function only) 

Counts per 
Timebase 

Indicates the number of input counts received in the last time interval defined by the 
Timebase configuration parameter. With the default Timebase (1000 ms), this 
indicates counts per second. 

Gray Code 
Encoder Data  

Indicates the Gray code value presently being received by the module inputs from the 
Encoder parallel outputs  (ABS Encoder only) 

Binary Data The binary equivalent of the Gray code value being received by the module inputs 
from the Encoder parallel outputs, or the input counter Binary count value for the 
AQUADB selection. 

Total Counts The total input counts received by the module.  This total counts register can be 
initialized (preloaded) by a %AQ data command from the CPU.  It is initialized to 0 at 
powerup.  For AQUADB operation, it is also initialized to 0 at the Home position 
marker.  In AQUADB mode, the Preload Input does not affect Total Counts. 

Strobe Data 1-4 The captured input binary data value recorded when the strobe input occurred.  Inputs 
9-12 correspond to Strobe inputs 1-4, respectively.  Either input edge may be 
configured to trigger the strobe data capture.  

Start/Stop Timer 
1 Data 

The time (in ms) between the input edges of Input 10 (default) or the input edges of 
Inputs 9-10 depending upon the configuration.  To start the capture of this timing data, 
the strobe latch for Input 10 must be cleared, and if the strobe 2 enable configuration 
is RCOMP–6, the output range comparator 6 must be on when the Input 10 strobe 
occurs.  If Input 9 is used to stop the time measurement and the strobe 1 enable 
configuration is RCOMP–5, output range comparator 5 must be on (when strobe input 
occurs) before the timing will stop.  

Start/Stop Timer 
2 Data 

The time (in ms) between the input edges of Input 12 (default) or the input edges of 
Inputs 11-12 depending upon the configuration.  To start the capture of this timing 
data the strobe latch for Input 12 must be cleared, and if the strobe 4 enable 
configuration is RCOMP–8, output range comparator 8 must be on when the Input 12 
strobe occurs.  
If Input 11 is used to stop the time measurement and the strobe 3 enable 
configuration is RCOMP–7, output range comparator 7 must be on (when strobe input 
occurs) before the timing will stop. 

Range 
Comparator 17-
32 status (16 bits) 

Indicates the ON/OFF state for range comparator outputs 17-32 based solely on the 
ON and OFF presets defined for each output. 
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%Q Control Bits 
The following %Q Control Bits are transferred automatically to the CPU each sweep. The 
Starting Address of the Control Bits is selected during configuration. The table below lists bit 
offsets from the Starting Address. 
 
Offset             Description Offset             Description 

00 Enable Output 1 16 - 19 reserved 
01 Enable Output 2   
02 Enable Output 3   
03 Enable Output 4   
04 Enable Output 5 (only if cfg = enabled) 20 Reset Strobe 1  (Input  9 latch) 
05 Enable Output 6 (only if cfg = enabled) 21 Reset Strobe 2  (Input 10 latch) 
06 Enable Output 7 (only if cfg = enabled) 22 Reset Strobe 3  (Input 11 latch) 
07 Enable Output 8 (only if cfg = enabled) 23 Reset Strobe 4  (Input 12 latch) 

08 - 15 reserved 24 Home Command* 
  25 Reset Preload Latch* 
  26 Preload Command* 
  27 - 30 reserved 
  31 Clear Error 
* Applies to AQUADB function only. 

%Q Control Bit Descriptions 

Enable Output  
1-8 

Enables each hardware Output (ON = Enable).  If the configuration for Outputs 5-8 is 
DISABLED, these corresponding output bit commands have no effect. 

Reset Strobe 1-4 
(Input 9-12 Latch) 

Clears the respective strobe latch condition so the next strobe can be captured and 
reported via the corresponding %I bits.  If this %Q bit is held ON, the %I status bit will 
stay OFF and every strobe input pulse will cause new strobe data to be captured in the 
associated %AI strobe register. 

Home Command 
(AQUADB only) 

Initiates the Home command sequence. When the Home Marker Input is recognized, 
the input counter will be preloaded with the configured home value, and the Home 
Found %I indication will be set. 

Reset Preload 
Latch (AQUADB 
only) 

Clears the Preload Latch status after it has been set by the Preload switch Input. If this 
command is left on, it will allow all Preload switch inputs to be effective. 

Preload 
Command 
(AQUADB only 

Preloads the input counter with the configured preload value. The Preload Latch status 
%I indication will not be set by this command since it only applies to the Preload 
faceplate input.  

Clear Error Toggling this command ON clears the module status error condition reported by the %I 
Error bit and the %AI module status word and thus allows another error condition to be 
reported.  
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%AQ Immediate Commands 

Six %AQ words are sent automatically from the CPU to the I/O Processor Module during each 
sweep.  These words can be used to transfer immediate command data to the module for 
temporarily altering configuration parameters or to initialize counter data.  Configuration 
parameter changes made in this manner do not affect the module configuration data (stored in 
the CPU) which will again become effective if the module is power cycled. 

Each immediate command requires three sequential %AQ words. Two immediate commands 
are always sent during each PLC sweep.  The first word of each command set contains the 
identifying command number and the other two words contain the data.  The actual address of 
each command word depends on the starting address configured for the %AQ references.  

Even though the commands are sent each sweep, the module will act on a command only if the 
command has changed since the last sweep.  When any of the three–word data changes, the 
module accepts the data as a new command and responds accordingly. 

When these commands are sent, all three %AQ words should be loaded on the same PLC 
sweep.  If they cannot be loaded on the same sweep (for example, when entering data from the 
programmer), the steps below must be followed to ensure that no wrong or incomplete data is 
momentarily sent. 

Step 1)  Set Word 1 to Null Command (0000). 

Step 2)  Set correct data in Words 2 and 3. 

Step 3)  Set command in Word 1. 

The following immediate commands may be sent by %AQ data to the I/O Processor: 
 

Data 
Command 

Word 3 Word 2 
Command # 
(hex)Word 1 

Null (not used) (not used) 0000 
Load Home Position (AQUADB) 1 (not used) Home Position 0101 
Load Preload Position (AQUADB) 1 (not used) Preload Position 0102 
Load Timebase (not used) Timebase (ms) 0106 
Load Encoder Position Offset 2 (not used) Offset 0107 
Load Total Counts (not used) Counts 0109 
Load ON/OFF Preset Pairs 1-32 OFF preset ON preset 0140 - 015F 
Load Output Timer 1.1-8.1 (not used) Time (ms) 01C0 - 01C7 
Load Output Timer 1.2-8.2 (not used) Time (ms) 01D0 - 01D7 

 
1 AQUADB function only 
2 ABS Encoder function only 
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%AQ Immediate Command Descriptions 

Null The default %AQ Immediate command.  Since the %AQ words are transferred each 
PLC sweep, you should always enter the Null command to avoid inadvertent execution 
of another immediate command. 

Load Home 
Position 
(AQUADB) 

The Home reference position value that will be preloaded into the Input counter at the 
marker location after a Home command. 
 

Load Preload 
Position 
(AQUADB) 

The position value that will be preloaded into the Input Counter when a Preload Switch 
Input is recognized or the %Q Preload command is set. 

Load Timebase The timebase to be used for determining the Counts per Timebase value returned in the 
second %AI word assigned to the module. 

Load Encoder 
Position Offset 
(ABS Encoder 
Function only) 

The Encoder offset value.  The Input Count Value is shifted relative to the Encoder Input 
by this amount as follows: 
 Input Count Value = Encoder Input - Offset 

Load Total 
Counts 

The Total Count value reported in the fifth and sixth %AI words assigned to the module 

Load ON/Off 
Preset Pairs 1-32 

The ON and OFF preset value for the specified range comparator output. 

Load Output 
Timer 1.1-8.1 

The Output Timer 1 value for the specified range comparator output 1-8. 

Load Output 
Timer 1.2-8.2 

TShe Output Timer 2 value for the specified range comparator output 1-8. 
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I/O Link Interface Module: IC694BEM320 
The RX3i I/O Link Interface Module operates as a slave on a 
Fanuc I/O Link network.  It can exchange either 32 or 64 inputs 
and outputs with the master.  Typical masters on the I/O Link 
include all modern FANUC CNCs and Power Mates, 
PACSystems controllers and Series 90 PLCs equipped with an 
I/O Link Master Module. 

An I/O Link Interface Module occupies one module slot in an 
RX3i backplane.  It can be installed in any available backplane 
slot. 

The maximum number of I/O Link Interface Modules that can be 
installed in the backplane depends on the power that is available 
from the power supply.  To determine the exact number of 
modules allowed in your system, see the information on power 
supplies in chapter 3. 

Usually, when there are multiple I/O Link Interface Modules in the 
same RX3i system, they are on separate I/O Links.  However, it 
is possible to have more than one I/O Link Interface Module in 
the system connected to the same link, if that suits the needs of 
the application. 

Module Specifications  

Module type Series 90–30 PLC module, providing I/O Link 
communications with I/O master.  

LEDs OK, RDY  

I/O Points 32 or 64, jumper selectable  

 
OK

RDY

IC694BEM320 
I/O LINK 

JD1A 

JD1B 

 

+5V current without Optical Adapter connected: 205mA 
with Optical Adapter: 405  mA 

 User Manual RX3i I/O Link Interface Modules User’s 
Manual, GFK-2358 
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Module Description 
The module’s front cover is removable. A jumper plug inside the front cover is used to set up the 
module as a 32–point or 64–point I/O module.  The factory default is 32. 

 

JD1A
(CONNECTOR)

LATCH 

RDY
(LED)

OK
(LED)

JD1B
(CONNECTOR)

FRONT COVER

JUMPER
PLUG

 

 

64 
I/O 

32 

3 
2 
1 

JP1 

 

To select 32 inputs and outputs, the jumper should be on the top and 
middle pins as shown at left.   

To select 64 inputs and outputs, the jumper should be on the middle and 
bottom pins. 

LEDs  
The module has two LEDS that show its operating, and communications status.   
 

OK: indicates the module’s operating status.  
RDY: indicates the module’s communications status.  

After power–up, the OK LED should remain ON.  The RDY LED turns ON after the I/O Link 
master has established communications with the module.  

Serial Ports  
The front of the module has two 20–pin connectors that are used to attach the I/O Link cable. 
One connector is for the cable to the previous device on the link––either the master or another 
slave. The other connector is for the cable to the next slave on the link, if there is one.  See the 
RX3i I/O Link Modules User’s Manual, GFK-2358 for more information. Signal levels are 
RS422/485 compatible.   
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I/O Link Master Module: IC694BEM321 
The RX3i I/O Link Master module (IC694BEM321) allows a 
PACSystems RX3i controller to act as a master on a proprietary Fanuc 
I/O Link. The master can receive 1024 discrete inputs from slaves, and 
send up to 1024 discrete outputs. Typical items running under the 
control of an I/O Link Master can include clusters of I/O (such as I/O 
Model A and Connector Panel I/O), PACSystems and Series 90 PLCs 
with I/O Link Interface (slave) modules, and Operator Panels that are 
I/O Link-compatible. 

An I/O Link Master Module can be installed in any available slot in any 
RX3i backplane. For best performance, it should be installed in the 
Main Backplane or in an Expansion Backplane. The maximum number 
of I/O Link Master Modules that can be installed in the backplane 
depends on the power that is available from the power supply.  To 
determine the exact number of modules allowed in your system, see 
the information on power supplies in chapter 3. 

If there are multiple I/O Link Master Modules in the same RX3i system, 
they must be on separate I/O Links. 

Specifications: IC694BEM321  

Module type PACSystems RX3i controller module, providing I/O 
Link communications with up to 16 slaves.  

I/O Points Up to 1024 inputs and 1024 outputs 
+5V current 
required 

without Optical Adapter connected: 415mA 
with Optical Adapter: 615mA 

 
OK

ACTV

CFG

IC694BEM321 
I/O LINK 
MASTER 

RS–422/ 
RS–485 

JD1A 

LINK 
RESTART 

 

Host CPUs  PACSystems RX3i CPUs 
 Series 90-30 CPUs (models 311, 313, 321, 323, 

331, and 341): release 4.4 or later, and all 
versions of the CPU models 350, 351, 352, 360, 
363, and 364 

 Series 90-30 Hand-held Programmer (HHP) 

 User Manual RX3i I/O Link Interface Modules User’s Manual, 
GFK-2358 
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LEDs  
The module has three LEDS that show its operating and communications status.   
 

OK CFG ACTV Meaning 
off off off No power to module, or powerup in progress 
on off off Module powered up but not configured 
on on off Module powered up and configured with minimum 

configuration (input status reference assigned and 
output status reference assigned), but link is not yet 
active, or has been activated but has gone down 

on on on Normal operation with active link 
After power–up, the OK LED should stay ON.  The CFG LED goes on after the CPU supplies 
the module configuration.  The ACTV LED goes on when link communications have been 
established. 

Restart Pushbutton 
The LINK RESTART pushbutton can be used to restart the operation of the link if a failure 
occurs.   

Note 
Pushing the LINK RESTART button while the link is operating has no effect.  If the link stops 
operating, all slaves must be power–cycled before using the LINK RESTART pushbutton to 
restart operation of the link. 

Link
Restart

Pushbutton

Fuse

 

Fuse 

The module’s front cover is removable.    A 
fuse located directly below the Restart 
pushbutton protects the +5 volt signal pins 
used by Optical Adapter cable.  It is a 
replaceable 0.5A fast–blow fuse (5mm 
diameter x 20mm length).  

 

Serial Port  
The front of the module has one 20–pin, Honda–type connector, used for connection to the first 
slave on the I/O Link.  Signal levels are RS422/485 compatible. 
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Genius Bus Controller: IC694BEM331 
The Genius Bus Controller, IC694BEM331, interfaces a PACSystems 
RX3i and a Genius I/O serial bus.  In addition to the Bus Controller, the 
bus can serve: Genius blocks, other PLCs with Genius Bus 
Controllers, Remote Drops, VersaMax and Field Control I/O Stations, 
Genius Hand-Held Monitor (HHM), Multiple hosts. 

Features 

 The Bus Controller can exchange up to 128 bytes with each device 
on the Genius I/O bus.  

 Genius blocks and other devices on the bus automatically report 
faults, alarms and certain other predefined conditions to the Bus 
Controller. The Bus Controller stores any diagnostic messages it 
receives. They are read automatically by the CPU. Faults can then 
be displayed in the fault table using the programming software.  

 The Bus Controller supports all Genius datagrams.  Refer to 
chapter 3 of the Genius I/O System and Communications User’s 
Manual, GEK-90486-1, for details on using datagrams. 

 The Bus Controller can send up to 128 bytes of Global Data each 
bus scan. Global Data is data that is automatically and repeatedly 
broadcast by a Genius Bus Controller.  

 The Bus Controller can receive up to 128 bytes of Global Data 
each bus scan from every other Bus Controller on its bus. 

Up to eight Genius Bus Controllers can be included in an RX3i system. 

 0K

COM

IC694BEM331 

 

LEDs 

The LEDs on the front of the Genius Bus Controller indicate its operating status. Both LEDs 
should be On during normal operation. 

OK Shows the status of the Bus Controller. This LED turns on after power up diagnostics are 
completed. 

COM Shows the status of the Genius communications bus. This LED is on steadily when the 
bus is operating properly.  It blinks for intermittent bus errors and is off for a failed bus. It 
is also off when no configuration has been received from the CPU. 
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Specifications: IC694BEM331 
Current Consumption   

Diagnostics Advanced diagnostics capabilities 

Communications Global Data and Datagrams 

Data Length 128 bytes per message 

Data Rates Configurable: 153.5Kbaud standard/extended, 76.8Kbaud, or 
38.4Kbaud 

Genius Bus Specifications 
Bus Type  Daisy-chained bus cable; single twisted-pair plus shield or 

Twinax. Fiber optical cable and modems can also be used. 

Bus Termination 75, 100, 120, or 150 Ohm resistor at both ends of electrical bus 
cable. 

Maximum Bus Length 7800 feet at 38.4Kbaud, 4500 feet at 76.8Kbaud, 3500 feet at 
153.6Kbaud extended, 2000 feet at 153.6Kbaud standard. 
Maximum length at each baud rate also depends on cable type, 
as listed in the Genius System and Communications Manual.  

Maximum Number of 
Devices 

32 devices at all baud rates except 38.4Kbaud. 16 devices at 
38.4Kbaud. 

Isolation 2000 volts Hi-Pot, 1500 volts transient common mode rejection. 

 Refer to Appendix A for product standards and general specifications. 
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Compatibility 
Specific equipment or software versions required for compatibility with the Bus Controller are 
listed below. 

Series 90-
30 PLC 

If the RX3i Genius Bus Controller is installed in a Series 90-30 PLC, the CPU 
model can be: IC693CPU311K, 321K, 331L or later, or any version of the 
IC693CPU313, 323, 340, 341, 350, 351, 352, 360, 363, and 364. The CPU 
firmware must be release 5.0 or later. 

Series Six 
PLC 

To exchange global data with an RX3i Genius Bus Controller, a Series Six Bus 
Controller must be catalog number IC660CBB902F/903F (firmware version 1.5), or 
later. 

Genius 
Hand-Held 
Monitor 

There is no Hand-Held Monitor connector on the module, but a Hand-Held Monitor 
can communicate with the Bus Controller while connected to any other device on 
the bus. HHM version IC660HHM501H (revision 4.5) or later is required.  

Genius 
Bus 

The Genius bus is a shielded twisted-pair wire, daisy-chained between devices, 
and terminated at both ends. Proper cable selection is critical to successful 
operation of the system. Suitable cable types are listed in GEK-90486-1, the 
Genius I/O System and Communications User’s Manual.  

 Genius System Documentation 
See the following manuals for detailed information on the Genius I/O system: 
 GEK-90486-1, Genius I/O System and Communications User’s Manual 
 GEK-90486-2, Genius I/O Discrete and Analog Blocks User’s Manual  
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Field Wiring:  IC694BEM331 
 

Serial 2 

Shield 
IN 

Serial 1 

1 

3 

5 

7 

9 

11 

13 

15 

17 

19 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

Terminals Field Wiring 

Shield 
OUT 

 

Using the cable type selected for the application, connect the 
devices as shown below. Each terminal accepts up to one AWG 
#14 (2.10mm2 ) wire or two AWG #16 (1.32mm2)  wires using ring 
or lug-type connectors. 

 
The bus shield wires are not insulated; do not permit them to 
touch other wires or terminals. Spaghetti tubing should be used 
to cover these wires. 

1. Connect the Serial 1 terminals of adjacent devices and the Serial 2 terminals of adjacent 
devices. 

2. Connect Shield In to the Shield Out terminal of the previous device. (For the first device on 
the bus, Shield In is not connected.) 

3. Connect Shield Out to the Shield In terminal of the next device. (For the last device on the 
bus, Shield Out is not connected.) 

The Serial 1 and Serial 2 terminals are interconnected on the circuit board, not on the terminal 
strip. Incoming and outgoing signal wire pairs can be connected to either one or two Serial 1 or 
Serial 2 terminals:  

 
When connecting two signal wires to the same terminal, use spade or lug-type connectors, or 
twist the exposed ends of the wires together before inserting them. This will allow future removal 
of the Terminal Assembly without disrupting other devices on the bus. 

When connecting two signal wires to separate terminals, install a jumper between the two 
terminals as shown on the right above. Failure to install the jumper will cause the entire bus to 
be disrupted whenever the faceplate is removed. 
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Terminating the Bus 
The bus must be terminated at both ends by its characteristic impedance. The list of suitable 
cable types in the Genius I/O System and Communications User’s Manual includes the 
termination requirements for each cable type. If the Bus Controller is at the end of the bus, 
install a resistor of the appropriate impedance across its Serial 1 and Serial 2 terminals as 
shown below. 

If you need to install the terminating resistor across terminals different than those used for the 
signal wires, attach jumper wires between the signal wire terminals and the resistor terminals to 
prevent the bus from becoming unterminated if the Terminal Assembly is removed. Failure to do 
so will cause the entire bus to be disrupted whenever the faceplate is removed.  
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DeviceNet Master Module: IC694DNM200 

The DeviceNet Master Module allows the CPU to send and receive data 
over a DeviceNet network. It can act as master for up to 63 slaves on the 
DeviceNet network. It can also be configured to simultaneously function 
as a slave to another master on the bus. 

DeviceNet is a communications network that transmits data between 
control systems (for example: PLCs, PCs, VMEbus computers, and robot 
controllers) and distributed industrial devices such as switches, sensors, 
valve manifolds, motor starters, bar code readers, drives, displays, and 
operator interfaces.  

This module can be installed in any available I/O slot in any RX3i or 
Series 90-30 backplane. It is compatible with PACSystems™ RX3i 
IC695CPU310 CPU, release 3.5 or later. It is also compatible with any 
Series 90-30 CPU except IC693CPU321 or IC693CPU340 with release 
8.0 or later CPU firmware. Release 10 or later is recommended. Machine 
Edition Logic Developer PLC version 3.0 SP1 Special 2 or later is 
required. This module is not compatible with VersaPro™, Control, or 
Logicmaster™ programming software. A Series 90-30 Hand-Held 
Programmer (IC693PRG300) cannot be used for configuration. 

Features 
 Bus communications at all standard DeviceNet data rates (125k, 

250k, 500k baud) 
 Up to 255 bytes input data transfer and 255 bytes output data transfer 

per slave. 
 Up to 3972 bytes of input data transfer and 3972 bytes of output data 

transfer per master. 
 UCMM-capable Group 2 Server 
 One or two I/O connections per Slave - Typically one connection is 

used for Polled and the other is used for Strobe, Cyclic, or COS 
 Supports Unconnected Message Manager (UCMM) with one proxy 

connection per slave device 
 Configurable global scan rate  
 Supports Poll, Strobe, Cyclic and COS I/O connections, Fragmented 

I/O and Explicit Messaging 
 Configurable update rates for Poll and COS/Cyclic on a connection 

basis. 
 Configurable response to loss of communication 
 Firmware update via service port on module 

 
NET POWER

MOD STATUS

NET STATUS

IC694DNM200

DEVICENET 
MASTER 

SERVICE RS232

 5-IGND 

3-TxD 
2-RxD 

DEVICENET

V+ 

CAN_H 

SHIELD 

CAN_L 

V- 
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LEDs and Connectors 
The module's three DeviceNet-compliant LEDS show its operating and communications status. 
The RS-232 serial port is used for a computer connection during firmware upgrades. The 
DeviceNet connector is a removable spring-clamp terminal. It provides bus continuity and can 
be removed from the module without disrupting bus operation. 

Specifications: IC694DNM200 
Backplane Current 
Consumption 

450mA at 5VDC (typical) 

Two shielded pairs - Common axis with drain wire in center 
Overall braid shield - 65% coverage; 36 AWG or 0.12mm tinned Cu braid 
minimum (individually tinned) 
Drain wire- #18 Copper min.; 19 strands minimum (individually tinned) 

Thick Cable General 
Specifications 

Outside diameter - 0.410 inches (min) to 0.490 inches (max.) roundness - 
radius delta to be within 15% of 0.5 O.D. 
Two shielded pairs - Common axis with drain wire in center 
Overall braid shield - 65% coverage; 36 AWG or 0.12mm tinned Cu braid 
minimum (individually tinned) 
Drain wire - #22 Copper;  19 strands minimum (individually tinned) 

Thin Cable General 
Specifications 

Outside diameter - 0.240 inches (min.) to 0.280 inches (max.)  roundness - 
radius delta to be within 20% of 0.5 O.D. 

Network Topology Bus with limited branching (trunkline/dropline) 
Redundancy Not Supported 
Network Power for Node 
devices 

Nominal 24 VDC ±4% 

Allowed Nodes (Bridging 
excluded) 

64 nodes 

Data Packet Size 0-8 bytes with allowance for message fragmentation 
Duplicate Address 
Detection 

Addresses verified at power-up 

Error Detection / Correction CRC - retransmission of message if validity not acknowledged by recipient 

For product standards and general specifications, refer to Appendix A:  
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The DeviceNet Bus 
Devices can be connected directly to the trunk cable, or to drop lines that are joined to the trunk 
cable with taps. Taps can be mounted in junction boxes or panels. Drop lines and daisy-chains 
are often used inside control panels where multiple devices are grouped together.  When using 
drops with daisy-chains and branches, the maximum length from a tap to its farthest drop is 20 
feet.  

Drop Lines

Trunk Line
Tap Tap

Node

Node

Node

Node Node Node

Node

Node

Node
 

Bus Length  
The maximum length of the trunk cable and drops both depend on the cable type and data rate. 
Individual drops may not exceed 6 meters and are limited to one network node per drop. 
However, the node may have multiple ports. 

Data Rates 125kbps 250kbps 500kbps 
thick cable,  trunk length 500m (1640ft) 250m (820ft) 100m (328ft) 
thin cable,  trunk length 100m (328ft) 100m (328ft) 100m (328ft) 
maximum drop length 6m (20ft) 6m (20ft) 6m (20ft) 
total length of all drops 156m (512ft) 78m (256ft) 39m (128ft) 

For each baud rate, the total drop length is the sum of all the drop lines of both cable types in 
the network.  
In addition, if the distance from a tap to the most distant device on its drop is longer than the 
distance from the tap to the nearest terminating resistor, the drop line length also counts as part 
of the trunk cable length (as well as the overall drop length).  
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DeviceNet Cable 
Either DeviceNet thick cable or thin cable can be used.  Thick cable permits greater cable 
lengths and higher current levels. Generally, thick cable is used for the trunk cable.  Thin cable 
is normally used for shorter distances and is suitable for drop cables and for installations where 
more cable flexibility is needed. Both thick cable and thin cable are 5-wire, multi-conductor 
copper cable.  Two wires form a transmission line for network communications. A second pair 
transmits network power.  The fifth conductor forms an electromagnetic shield. Most cables 
have color coded leads which correspond to the color coding on the terminals on the DeviceNet 
Master Module.   

Bus Connector Pin Assignments 
The DeviceNet connector on the RX3i DeviceNet Master module has five color-coded screw-
clamp terminals.  

Signal Pin Wire Color 
V+ 5 Red 

CAN_H 4 White 
Shield 3 Bare 
CAN_L 2 Blue 

V+

CAN_H

SHIELD

CAN_L

V-

 V- 1 Black 

Wiring to the DeviceNet Master module depends on its location on the network: 

121 Ohm, 1% ¼ watt terminating resistors 
MUST be installed at both ends of the 
DeviceNet network.  The terminating resistor 
is placed across the data communication 
signals at pin 2 (CAN_L) and pin 4 (CAN_H).

 

If the DeviceNet module is located at either 
end of the bus trunk, it is wired with one 
cable connection and a terminating resistor: 

If the module is installed at the 
end of a drop or drop segment, it 
is wired with one cable 
connection only. 

 

If the module is installed directly 
on the trunk cable or as part of a 
daisy-chained drop cable, it has 
both an incoming and outgoing 
cable connected: 

 

 Grounding 
All DeviceNet cable shields must  be tied to ground at each device connection.  This is done by 
tying the bare wire of the cable to pin 3 (Shield) of the connector.  
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Power Requirements 
The DeviceNet Master module consumes 450mA at 5VDC (typical) from the PLC backplane. 
This power is used for module operation, The DeviceNet Master powers its network transceiver 
from the 24VDC DeviceNet network power source. Linear power supplies are recommended for 
the DeviceNet power source. The DeviceNet power source should not also be used for device 
power. Transients caused by  I/O devices can cause communications errors and even create 
bus-off conditions.  

The DeviceNet specification recommends using a power tap to connect a power supply to the 
network. The power tap should be appropriately fused for the current capacity of the bus cables. 
The maximum current on the network depends on the cable type.  

The DeviceNet network power supply must be grounded, but only at one point.  The V- signal 
must be connected to protective earth ground at the power supply only.  If multiple power 
supplies are used, only one power supply must have V- connected to earth ground. 

Current Limit for Thick Cable 
For thick cable, the maximum current on the network is 16 Amps.  However, only 8 Amps is 
permitted on a single network segment. 16 Amps can be drawn from a single power supply by 
locating the power supply at the center point of two network segments, supplying 8 Amps to 
each segment.  

Current Limit for Thin Cable 
For thin cable, the maximum current permitted is 3 Amps. 
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Motion Mate Module: IC694DSM314 

The Motion Mate Module, IC694DSM314, is a multi-axis motion 
control module.  It supports two control loop configurations: 

 Standard Mode (Follower Control Loop Disabled) 

 Follower Mode (Follower Control Loop Enabled) 

The DSM314 Module can be used with GE Fanuc α Series and β 
Series digital servo amplifiers and motors. It can also be used with 
analog GE Fanuc SL Series analog servos and third-party analog 
velocity command interface and analog torque command interface 
servos. Module features include: 

 Velocity Feed forward and Position Error Integrator 

 High resolution of programming units 

 Simple and powerful motion program instruction set 

 Simple 1 to 4-axis motion programs 

 Non-volatile storage for 10 programs and 40 subroutines  

 Single-point-of-connect for programming and configuration. 

 Firmware is stored in flash memory and is updated via COMM 
port.  

 Recipe programming using command parameters. 

 Electronic CAM capability 

 Home and overtravel switch inputs for each Servo Axis 

 

IC694DSM314 

STAT

OK
CFG

EN3
EN4

EN1 
EN2 

COMM 

C A 

D B 

 

 Two Position Capture Strobe Inputs for each axis 

 5v , 24v and analog I/O for use by PLC 

 Incremental Quadrature Encoder input on each axis for Encoder/Analog mode 

 13 bit Analog Output can be controlled by PLC or used as Digital Servo Tuning monitor 

 High speed digital output (four each 24V and four each 5V) via on-board Local Logic control 
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Overview 
The DSM314 integrates high-performance motion control with the logic-solving functions of the 
RX3i PACSystem.   

 

Amp. 1 

Machine 1 

Encoder 1 

Amp. 2 

Machine 2 

Encoder 2 

Encoder 3 
(Follower Master) 

D
S
M
3
1
4 

Configuration and 
Programming Software: 
   -Configuration 
   -Motion Programming 
   -Local Logic Programming 
  -CAM Profiles 

Operator 
Interfaces

 

For more information about configuring and installing the DSM314 module, see the Motion Mate 
User’s Manual, GFK-1742. For details about interfacing the DSM314 to the GE Fanuc SL Servo 
products, refer to the manual, SL Series Servo User’s Manual, GFK-1581. 

Specifications: DSM314 
 Power Supply Voltage 
 Power Supply Current Draw by DSM 

5 VDC from backplane 
800 mA plus encoder supply current (see next item). 

Available +5V Current/Module to 
supply external encoder, if used 

500 mA (if used, must be added to module +5v 
current draw) 

Number of DSM314 Modules in 
PACSystems RX3i Main Backplane 

Up to 5 DSM314 modules in RX3i Main Backplane 
with Power Supply PWR040 

Number of DSM314 Modules in 
PACSystems RX3i  
Expansion/Remote Backplane 

 3 DSM314 modules in expansion/remote 
backplane with PWR321 

 6 DSM314modules in remote backplane with 
PWR330/331 

 7 DSM314modules in expansion backplane with 
PWR330/331 
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Features: DSM314 

LEDs 
There are seven LED status indicators on the DSM314 module: 

The STAT LED is normally On.  When the LED is OFF, the DSM314 
is not functioning.  Slow blinking indicates status errors. Rapid 
blinking indicates errors that cause the servo to stop.  

The OK LED indicates the current status of the DSM314 module. 
When the LED is steady On, the module is functioning properly. 
When the LED is Off, the module is not functioning.   

The CFG LED is On when a module configuration has been 
received. 

The EN1 through EN4 LEDs are On if the Axis 1 through Axis 4 
Drive Enable relays are on.  

COMM Connector 
The COMM port is an RJ-11 connector, used to download firmware 
updates to the module. 

I/O Connectors 
The DSM314 is a two-axis digital servo/one axis analog velocity 
interface or four-axis analog servo (Torque Mode and/or Velocity 
Mode) controller with four 36-pin I/O connectors labeled A, B, C, and 
D. All four connectors provide similar analog and digital I/O circuits.   

Shield Ground Connection 
The DSM314 must be connected to frame ground via the ground 
terminal on the bottom of the module 

 

IC694DSM314 

STAT

OK
CFG

EN3
EN4

EN1 
EN2 

COMM 

C A 

D B 

 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 864 of 3383



 
                                                                                  

GFK-2314C           Chapter 14  Special-Purpose Modules                                                                                      14-31 

14    

Motion Controller Module: IC694DSM324 

The Motion Controller Module, IC694DSM324, is a multi-axis motion 
control module.  It supports two control loop configurations: 

 Standard Mode (Follower Control Loop Disabled) 

 Follower Mode (Follower Control Loop Enabled) 

The DSM324 Module can be used with GE Fanuc βi Series digital 
servo amplifiers and motors. Module features include: 

 Block Processing time under 5 milliseconds  

 Velocity Feed forward and Position Error Integrator 

 High resolution of programming units 

 Simple and powerful motion program instruction set 

 Simple 1 to 4-axis motion programs 

 Non-volatile storage for 10 programs and 40 subroutines  

 Single-point-of-connect for programming and configuration. 

 Firmware is stored in flash memory and is updated via COMM 
port.  

 Recipe programming using command parameters. 

 Electronic CAM capability 

 Home and overtravel switch inputs for each Servo Axis  

 Two Position Capture Strobe Inputs for each axis 

 

 STATUS
OK

CONFIG
FSSB

1 
2 
3 
4 

DSM324i

COMM 

FSSB 

24
V 

I/O
 

5V
 I/O

 

 

 5v , 24v and analog I/O for use by PLC 

 Incremental Quadrature Encoder input on each axis for Encoder/Analog mode 

 13 bit Analog Output can be controlled by PLC or used as Digital Servo Tuning monitor 

 High speed digital output (four each 24V and four each 5V) via on-board Local Logic control 

 

 Please see the DSM324i Motion Controller for PACSystems RX3i and Series 90-30, GFK-
2347, for more information about the DSM324 module. 
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Overview 
The DSM324 integrates high-performance motion control with the logic-solving functions of the 
RX3i PACSystem.   

 

Amp. 1 

Machine 1 

Encoder 1 

Amp. 2 

Machine 2 

Encoder 2 

Encoder 3 
(Follower Master) 
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Configuration and 
Programming Software: 
   -Configuration 
   -Motion Programming 
   -Local Logic Programming 
  -CAM Profiles 

Operator 
Interfaces

 

For more information about configuring and installing the DSM324 module, see the DSM324i 
Motion Controller for PACSystems RX3i and Series 90-30, GFK-2347. For details about interfacing 
the DSM324 to the GE Fanuc SL Servo products, refer to the manual, AC Servo Motor βis 
Descriptions Manual, GFZ-65302EN. 

Specifications: DSM324 
 Power Supply Voltage 
 Power Supply Current Draw by DSM

5 VDC from backplane 
860 mA plus encoder supply current (see next item). 

Available +5V Current/Module to 
supply external encoder, if used 

500 mA (if used, must be added to module +5v current 
draw) 

Number of DSM324i Modules in 
PACSystems RX3i Main Backplane

Up to 5 DSM324i modules in RX3i Main Backplane 
with Power Supply PWR040 

Number of DSM324i Modules in 
PACSystems RX3i  
Expansion/Remote Backplane 

 2 DSM324i modules in expansion/remote 
backplane with PWR321 

 6 DSM324i modules in remote backplane with 
PWR330/331 

 6 DSM324i modules in expansion backplane with 
PWR330/331 
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Features: DSM324 

LEDs 
There are eight LED status indicators on the DSM324 module: 

The STATUS LED is normally On.  When the LED is OFF, the 
DSM324 is not functioning as the result of a status error. Flashing 
signals an error condition.  

The OK LED indicates the current status of the DSM314 module. 
When the LED is steady On, the module is functioning properly. 
When the LED is Off, the module is not functioning.   

The CONFIG LED is On when a module configuration has been 
received. 

The FSSB LED is On when FSSB communications are active. It 
blinks during FSSB setup. This LED is Off if FSSB communications 
are inactive or if FSSB setup has failed. 

The Axis Enable LEDS, 1 through 4, are On if the Axis 1 through 
Axis 4 Drives are enabled.  

FSSB Connector 
The FSSB connector provides optical fiber connection to Servo 
Amplifiers for the exchange of command, feedback, and diagnostics 
data. This connector has a removable protective cap. 

COMM Connector 
The COMM port is an RJ-11 connector, used to download firmware 
updates to the module. 

I/O Connectors 
The DSM324 provides two connectors for 5VDC and 24VDC I/O.  
Pre-manufactured cables are available in 1-meter and 3-meter 
lengths for both I/O cpnnectors. 

Shield Ground Connection 
The DSM324 must be connected to frame ground via the ground 
terminal on the bottom of the module. The grounding resistance of 
the system ground should be 100 ohms or less (class 3 grounding). 

 STATUS
OK

CONFIG
FSSB

1 
2 
3 
4 

DSM324i

COMM 

FSSB 

24
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Ethernet Interface Module: IC695ETM001 
 

 
ETHERNET OK 
LAN OK 
LOG EMPTY 

ETM001 

ETHERNET 
RESTART 

MAC      IP 

100 Mbps 

  Port 1B 

LINK 

100 Mbps 

  Port 1A 

LINK 

10/100 Mbps ETHERNET  

10/100 Mbps ETHERNET  

ST
AT

IO
N 

MG
R 

 

 

The Ethernet Interface Module, IC695ETM001, is used to connect a 
PACSystems RX3i controller to an Ethernet network. It enables the 
RX3i controller to communicate with other PACSystems equipment 
and with Series 90 and VersaMax controllers. The Ethernet Interface 
provides TCP/IP communications with other PLCs, host computers 
running the Host Communications Toolkit or programmer software, 
and computers running the TCP/IP version of the programming 
software. These communications use the GE Fanuc SRTP and 
Ethernet Global Data (EGD) protocols over a four-layer TCP/IP 
(Internet) stack.  

Features of the RX3i Ethernet Interface include: 

 Full PLC programming and configuration services 

 Periodic data exchange using Ethernet Global Data (EGD) 

 EGD Commands to read and write PLC and EGD exchange 
memory over the network. 

 TCP/IP communication services using SRTP 

 Comprehensive station management and diagnostic tools 

 Extended PLC connectivity via IEEE 802.3 CSMA/CD 10Mbps 
and 100Mbps Ethernet LAN port connectors. 

 Network switch that has Auto negotiate, Sense, Speed, and 
crossover detection. 

 Direct connection to BaseT (twisted pair) network switch, hub, or 
repeater without an external transceiver. 

For more information about this module, please refer to the following publications: 

 TCP/IP Ethernet Communications for PACSystems, GFK-2224 

 PACSystems TCP’IP Communications, Station Manager Manual, GFK-2225 
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Specifications: IC695ETM001 
Ethernet processor speed 200 MHz 
Connectors - Station Manager (RS-232) Port: 9-pin female D-connector 

- Two 10BaseT / 100BaseTX Ports: 8-pin female shielded RJ-45
LAN IEEE 802.2 Logical Link Control Class I 

IEEE 802.3 CSMA/CD Medium Access Control 10/100 Mbps 
Number of IP addresses One 
Number of Ethernet Port 
Connectors  

Two, both are 10BaseT / 100BaseTX with auto-sensing RJ-45 
connection. 

Embedded Ethernet 
Switch 

Yes – Allows daisy chaining of Ethernet nodes. 

Serial Port Station Manager Port: RS-232 DCE, 1200 - 115200 bps. 
Refer to Appendix A for product standards and general specifications. 

Ethernet Interface Ports 
The Ethernet Interface module has two auto-sensing 10Base T / 100Base TX RJ-45 shielded 
twisted pair Ethernet ports for connection to either a 10BaseT or 100BaseTX IEEE 802.3 
network.  The port automatically senses the speed (10Mbps or 100Mbps), duplex mode (half 
duplex or full duplex) and cable (straight-through or crossover) attached to it with no intervention 
required. 

Ethernet Media 
The Ethernet Interface can operate directly on 10BaseT/100BaseTX media via its network ports. 

10BaseT: 10BaseT uses a twisted pair cable of up to 100 meters in length between each node 
and a switch, hub, or repeater. Typical switches, hubs, or repeaters support 6 to 12 nodes 
connected in a star wiring topology.  

100BaseTX: 100BaseTX uses a cable of up to 100 meters in length between each node and a 
switch, hub, or repeater. The cable should be data grade Category 5 unshielded twisted pair 
(UTP) or shielded twisted pair (STP) cable. Two pairs of wire are used, one for transmission, 
and the other for collision detection and receive. Typical switches, hubs, or repeaters support 6 
to 12 nodes connected in a star wiring topology. 
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Station Manager  
The built-in Station Manager function of the Ethernet Interface provides on-line supervisory 
access to the Ethernet Interface, through the Station Manager port or over the Ethernet cable. 
Station Manager services include: 

 An interactive set of commands for interrogating and controlling the station. 

 Unrestricted access to observe internal statistics, an exception log, and configuration 
parameters. 

 Password security for commands that change station parameters or operation. 

Refer to the PACSystems TCP/IP Ethernet Communications Station Manager Manual, GFK-
2225 for complete information on the Station Manager.  

Firmware Upgrades 
The Ethernet Interface receives its firmware upgrades indirectly from the PLC CPU using the 
WinLoader software utility. WInLoader is supplied with any updates to the Ethernet Interface 
software.  

Ethernet Global Data (EGD) 
Each PACSystems CPU supports up to 255 simultaneous Ethernet Global Data (EGD) 
exchanges. EGD exchanges are configured using the programmer and stored into the PLC.  
Both Produced and Consumed exchanges can be configured. PACSystems Ethernet Interfaces 
support both selective consumption of EGD exchanges and EGD exchange production and 
consumption to the broadcast IP address of the local subnet.  

The Ethernet Interface can be configured to use SNTP to synchronize the timestamps of 
produced EGD exchanges.  

The Ethernet Interface implements the capabilities of a Class 1 and Class 2 device.  
COMMREQ-driven EGD Commands can be used in the application program to read and write 
data into the CPU or other EGD Class 2 devices.   
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Ethernet Interface Controls and Indicators 

LEDs  

 The Ethernet OK LED indicates whether the module is able to 
perform normal operation. This LED is On for normal operation 
and flashing for all other operations. If a hardware or runtime 
failure occurs, the EOK LED blinks a two-digit error.  

 The LAN OK LED indicates access to the Ethernet network. The 
LAN LED blinks when data is being sent or received over the 
network directed to or from the Ethernet interface. It remains On 
when the Ethernet interface is not actively accessing the network 
but the Ethernet physical interface is available and one or both of 
the Ethernet ports is operational. It is Off otherwise unless 
software load is occurring. 

 The Log Empty LED is On during normal operation. It is Off if an 
event has been logged.  

 Two Ethernet network activity LEDS (LINK) indicate the network 
link status and activity. 

 Two Ethernet network speed LEDS (100Mbps) indicates the 
network data speed (10 (off) or 100 Mb/sec (on)). 

Ethernet Restart Pushbutton 
This pushbutton is used to manually restart the Ethernet firmware 
without power cycling the entire system. It is recessed to prevent 
accidental operation. 

Connectors  
The module has two 10BaseT/100BaseTX Ethernet Network Port 
Connectors. There is only one interface to the network (only one 
Ethernet MAC address and only one IP address). 

It also has a Station Manager (RS-232) Serial Port. 

 
ETHERNET OK 
LAN OK 
LOG EMPTY 

ETM001 

ETHERNET 
RESTART 

MAC      IP

100 Mbps

  Port 1B 
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10/100 Mbps ETHERNET 
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Profibus Master Module, IC695PBM300 
The RX3i PROFIBUS Master Module, IC695PBM300, allows the RX3i CPU to send and receive 
data on a PROFIBUS-DP network.

 

PBM300 

PROFIBUS MASTER 

STATION ADDRESS 

5-IGND 

8-A 
3-B 

PROF IB US OK 
NETWORK 
MOD STATUS 

 

Features 
The IC695PBM300 module provides the following features: 

 supports up to 125 PROFIBUS-DP slaves 

 supports up to 244 bytes of input data and 244 bytes of output data 
per slave 

 Supports up to 3,584 bytes of input data and 3,584 bytes of output 
data total 

 Supports all standard data rates  

 Supports Sync and Freeze modes 

 Supports DP-V1 Read, Write and Alarm messages 

 PROFIBUS-compliant Module and Network Status LEDs 

For more information about this module, please refer to the 
PACSystems RX3i Profibus Module User’s Manual, GFK-2301. 

Compatibility 
The PROFIBUS Master module requires an RX3i CPU with firmware 
version 2.9 or later. This module must be located in an RX3i Universal 
Backplane. 

The module requires Machine Edition Version 5.0 SP2 Logic 
Developer-PLC or later for configuration. 

 Specifications: IC695PBM300 
Backplane Current Consumption 440 mA @ 3.3 VDC 
Data rates Supports all standard data rates (9.6 kBit/s, 19.2 kBit/s, 

93.75 kBit/s, 187.5 kBit/s, 500 kBit/s, 1.5 MBit/s, 3 MBit/s, 
6 MBit/s and 12 MBit/s) 

Status Information Available Slave Status Bit Array Table 
Network Diagnostic Counters 
DP Master Diagnostic Counters 
Firmware Module Revision 
Slave Diagnostic Address 
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Profibus Master Module Controls and Indicators 

Network Connector 
The Profibus Master module has a 9-pin sub-D connector for attaching the bus cable. For pin 
assignments, segment length, cable type and termination requirements, refer to the RX3i 
PACSystems PROFIBUS Modules User’s Manual, GFK-2301. 

LEDs 
The PROFIBUS Master module provides three PROFIBUS-compliant LEDs that indicate 
module and network status. 

 The green OK LED indicates the presence of power, and completion of backplane reset.  

 The bicolor Network LED is steadily yellow when the module is holding the PROFIBUS 
token and able to transmit PROFIBUS telegrams. It flashes yellow if the module is sharing 
the network with another PROFIBUS master. The Network LED is red if a communications 
problem such as a connection timeout exists with at least one slave on the network.  

 The bi-color Mod Status LED indicates module status. When this LED is steadily green, the 
module is configured and has established a connection with a least one device on the 
network. If it is flashing green, the module may be waiting for a configuration or may have a 
firmware problem. If it is flashing yellow, the module is in boot loader mode, downloading 
firmware, or has a non-recoverable error. The rate of LED flashing provides additional status 
information as described in the RX3i Profibus Modules User’s Manual.  
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Profibus Slave Module, IC695PBS301 
The IC695PBS301 provides slave communications on a PROFIBUS 
DP network. The slave module automatically exchanges data with a 
master device. The slave module has no bus access rights. It can 
only acknowledge received messages or transmit messages to a 
master upon request.  

The PROFIBUS Slave module provides the following PROFIBUS 
communications features: 

 Ability to read up to 244 bytes of input data from the network, 
and send up to 244 bytes of output data 

 Support for all standard PROFIBUS data rates  

 Support for DP-V1 Read, Write and Alarm messages 

 PROFIBUS-compliant module and network status LEDs 

Compatibility 
The PROFIBUS Slave module requires an RX3i CPU with firmware 
version 3.0 or later. This module must be located in an RX3i 
Universal Backplane. 

The Slave module requires Machine Edition Logic Developer-PLC, 
version 5.0 Service Pack 3 or later for configuration. 

The PROFIBUS module receives its firmware upgrades indirectly 
from the host controller CPU using the WinLoader software utility. 
WinLoader is supplied with any updates to the PROFIBUS module 
software. 

 

 

PBS301 

PROFIBUS SLAVE 

STATION ADDRESS

5-IGND 

8-A 
3-B 

PROF IB US OK
NETWORK 
MOD STATUS 
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Specifications: IC695PBS301 
Backplane 
current 
consumption 

440mA @ 3.3VDC 

Data rates Supports all standard data rates (9.6 KBit/s, 19.2 KBit/s, 93.75 KBit/s, 187.5 
KBit/s, 500 KBit/s, 1.5 MBit/s, 3 MBit/s, 6 MBit/s and 12 MBit/s) 

Status 
information 
available 

Slave Status Word 
 

For product standards and general specifications, refer to Appendix A 

Profibus Slave Module Controls and Indicators 

Network Connector 
The PROFIBUS Slave module has a 9-pin sub-D connector for attaching the bus cable. For pin 
assignments, segment length, cable type and termination requirements, refer to the RX3i 
PACSystems PROFIBUS Modules User’s Manual, GFK-2301. 

LEDs 
The PROFIBUS Slave module provides three PROFIBUS-compliant LEDs that indicate module 
and network status. 

 The green Profibus OK LED indicates the presence of power, and completion of backplane 
reset.  

 The bicolor Network LED is yellow when the module is able to transmit PROFIBUS 
telegrams. It is red if a critical communications problem has occurred.  

 The bi-color Mod Status LED indicates module status. When this LED is steadily green, the 
module is configured and has established a connection with the network master. If it is 
flashing green, the module may be waiting for a configuration or may have a firmware 
problem. If it is flashing yellow, the module is in boot loader mode, downloading firmware, or 
has a non-recoverable error. The rate of LED flashing provides additional status information 
as described in the RX3i Profibus Modules User’s Manual.  
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High-density Terminal Blocks 

This chapter describes Terminal Blocks for high-density RX3i modules.    

Terminal Block Type Catalog Number 
Box-style Terminal Block, 36 pins, One IC694TBB032 

Spring-style Terminal Block, 36 pins, One IC694TBS032 

Extended Box-style Terminal Block, 36 pins, One IC694TBB132 

Extended Spring-style Terminal Block, 36 pins, One IC694TBS132 

Extended High-Density Terminal Blocks 

Extended High-Density Terminal Blocks IC694TBB132 and IC694TBS132 are functionally-
identical to High-Density Terminal Blocks IC694TBB032 and IC694TBS032. The Extended 
High-Density Terminal Blocks have an outer cover that is approximately ½-inch (13mm) deeper, 
to accommodate wires with thicker insulation, such as that typically used with AC I/O modules. 

13mm 
(0.5 inch) 

Added Depth 
of Extended 
High-Density 

Terminal 
Block 

The diagram below compares the 
space for wiring on a High-Density 
Terminal Block (left) and an 
Extended High-Density Terminal 
Block (right), seen from the bottom 
of the module. 

 

10mm 
( 0.4 inch)

23mm 
( 0.9 inch)

 

 

Chapter 

15 
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Box-style Terminal Blocks, 36 Pins: IC694TBB032 and TBB132 

Box-style Terminal Blocks, IC694TBB032 and 
IC694TBB132, are used with high-density PACSystems 
RX3i modules and equivalent Series 90-30 PLC modules. 
These terminal blocks provide 36 screw terminals for field 
wiring to the module.  

Terminal Blocks  IC694TBB032 and TBB132 are 
functionally identical. Terminal Block IC694TBB032 comes 
with a standard-depth outer cover. When installed, it is the 
same depth as most other PACSystems and Series 90-30 
PLC modules. 

Extended Terminal Block IC694TBB132 comes with an 
outer cover that is approximately ½-inch (13mm) deeper 
than Terminal Block IC694TBB032, to accommodate wires 
with thicker insulation, such as that typically used with AC 
I/O modules. 

Specifications: TBB032 and TBB132 
Torque 7 lb-in 
Wire strip length 0.310 inches (7.87 mm) 

 

Wire gauges supported #14-26 AWG (solid or stranded) 

Connecting Field Wiring to a Box-Style High-density Terminal Block 
The bottom of the terminal block can be used as a gauge for the wire strip length, as shown 
below. The stripped wire must be fully-inserted into the terminal block so that the insulation 
meets the stop position inside the terminal, and the end of the wire is bent. Tightening the 
terminal screw raises the wire and clamps it in place. 

 

Wire strip 
length     

Insert wire to 
stop position  

Tighten 
screw     
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Spring-style Terminal Blocks, 36 Pins: IC694TBS032 and TBS132 

Spring-style Terminal Blocks, IC694TBS032 and 
IC694TBS132, are used with high-density PACSystems 
RX3i modules and equivalent Series 90-30 PLC 
modules. These terminal blocks provide 36 spring-style 
terminals for field wiring to the module.  

Terminal Blocks IC694TBS032 and TBS132 are 
functionally identical. Terminal Block IC694TBS032 
comes with a standard-depth outer cover. When 
installed, it is the same depth as most other 
PACSystems and Series 90-30 PLC modules. 

Extended Terminal Block IC694TBS132 comes with an 
outer cover that is approximately ½-inch (13mm) deeper 
than Terminal Block IC694TBS032, to accommodate 
wires with thicker insulation, such as that typically used 
with AC I/O modules. 

Specifications: TBS032 and TBS132 

Wire strip length 0.310 inches (7.87 mm) 

Wire gauges supported #14-28 AWG (solid or 
stranded) 
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Installing and Removing High-density Terminal Blocks 
This section has special installation instructions for High-density Terminal Blocks. See chapter 2 
for general installation information.  

Warning 

Field power must be turned off when installing or removing a Terminal Block assembly. 

Installing or Removing a Module’s Terminal Block Assembly 

1. Install the small catalog number label (for example: “ALG600”) supplied with the module in 
the slot on the top of the Terminal Block.  

2. Complete the module wiring and secure the wire bundles to the tie-downs on the bottom of 
the Terminal Block 

 

 

Inserting a Terminal Block in its 
Cover 

1. Align the top of the Terminal Block with the 
bottom of the cover, making sure that the 
notches in the Terminal Block match up with 
the grooves in the cover. 

2. Slide the Terminal Block upward until it clicks 
into place. 

 

. 
 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 880 of 3383



 
                                                                                  

GFK-2314C           Chapter 15  High-density Terminal Blocks                                                                              15-5 

15    

Installing a High-density 
Terminal Block Assembly 

1. Press the terminal block assembly 
straight toward the module until it 
is partially seated.  

2. Open the door on the front of the 
terminal block and push the latch 
(see below) up very firmly until it 
reaches the top of the slot and 
clicks into place.  

3. Check to be sure the terminal 
block is fully seated. 

 

 

 

 

Removing a High-density Terminal 
Block from the Module 

1. Open the terminal block door. 

2. Push the latch down as shown at left very 
firmly until the terminal block is released. 

3. Pull the terminal block away from the 
module until the contacts have separated. 

Removing a Terminal Block from its 
Cover 

To remove a Terminal Block from its cover: 

1. Grasp the sides of the Terminal Block cover.  

2. Pull down on the bottom of the Terminal Block. 
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Product Certifications and Installation Guidelines for 
Conformance 

This appendix describes the compliance markings that appear on PACSystems RX3i products 
and the corresponding standards to which the products have been certified. This appendix 
also provides installation requirements for conformance to standards and additional safety 
guidelines for installing in the European Union. 

RX3i Agency Approvals 
Description 

 
Agency 

Standard or 
Marking 

Comments 

N.A. Safety for Industrial Control 
Equipment 
 

 

Certification by Underwriter's Laboratories to 
UL508 standard and equivalent CSA C22.2 
No 142 - M1987standard 

N.A. Safety for Hazardous 
Locations 
Class I, Div. 2, Groups A, B, C, D 

 
 

Certification by Underwriter's Laboratories to 
UL1604 standard and equivalent CSA C22.2 
No 213-M1987 standard 

Low Voltage Directive 
European Safety for Industrial 
Control Equipment 

 

Self-Declaration in accordance with European 
Directives; Refer to Declaration of Conformity 
found at www.gefanuc.com for a complete list 
of approved products 

Electromagnetic Compatibility 
Directive 
European EMC for Industrial 
Control Equipment 

 

Certification by Competent Body in 
accordance with European Directives; Refer 
to Declaration of Conformity found at 
www.gefanuc.com for a complete list of 
approved products 

Explosive Atmospheres Directive 
European Safety for Hazardous 
Locations 
Equipment Group II, Category 3, 
Gas Groups A, B, C 

 

 

Certification in accordance with European 
Directives and Independent 3rd Party 
Assessment Certificate; Refer to Declaration 
of Conformity found at www.gefanuc.com for 
complete list of approved products  

Note:  The agency approvals listed above and on the Declaration of Conformities are believed 
to be accurate, however, a product’s agency approvals should be verified by the marking on 
the unit itself. 

Appendix 

A 
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UL Class 1 Division 2 Hazardous Location Requirements 
The following statements are required to appear for Class I Div 2 Hazardous Locations. 

1. EQUIPMENT LABELED WITH REFERENCE TO CLASS I, GROUPS A, B, C, and D, DIV. 
2 HAZARDOUS LOCATIONS IS SUITABLE FOR USE IN CLASS I, DIVISION 2, 
GROUPS A, B, C, D OR NON–HAZARDOUS LOCATIONS ONLY. 

2. WARNING – EXPLOSION HAZARD – SUBSTITUTION OF COMPONENTS MAY IMPAIR 
SUITABILITY FOR CLASS I, DIVISION 2. 

3. WARNING – EXPLOSION HAZARD – DO NOT DISCONNECT EQUIPMENT UNLESS 
POWER HAS BEEN SWITCHED OFF OR THE AREA IS KNOWN TO BE NON–
HAZARDOUS. 

ATEX Class 1 Zone 2 Hazardous Location Requirements 
In order to maintain compliance with the ATEX Directive, a RX3i system located in a Class 1 
Zone 2 area (Category 3) must be installed within a protective enclosure meeting the criteria 
detailed below: 

 IP54 or greater, and 

 Mechanical strength to withstand an impact energy of 3.5 Joules 
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Standards Overview 
PACSystems RX3i Environmental Specifications 

 Vibration IEC60068-2-6, 
JISC0911 

10 - 57 Hz, 0.012" displacement peak-peak 
57 - 500 Hz, 1.0g acceleration  

 Shock IEC60068-2-27, 
JISC0912 

15G, 11ms 

 Operating Temperature  0°C to 60°C: [inlet] (32° to 140°F) 

 Storage Temperature  -40°C to +85°C (-40° to 185°F) 

 Humidity  5% to 95%, non-condensing 

Additional RX3i Specifications  
Standards for EMC Emissions, and Immunity, for RX3i products are given on the following 
pages. Refer to the listing of module catalog numbers below to determine which set of 
standards applies to a specific module: Specifications Group 1 or Group 2. 

Module Group  Module Group  Module Group  
IC694ACC300 1 IC694BEM341  IC694MDL740 1 

IC694ALG220  1 IC694DSM314 1 IC694MDL741 1 

IC694ALG221     1 IC694DSM324 2 IC694MDL742 1 

IC694ALG222     1 IC694MDL230 1 IC694MDL752 1 

IC694ALG223 1 IC694MDL231 1 IC694MDL753 1 

IC694ALG390 1 IC694MDL240 1 IC694MDL754 2 

IC694ALG391 1 IC694MDL241 1 IC694MDL930 1 

IC694ALG392 1 IC694MDL310 1 IC694MDL931 1 

IC694ALG442     1 IC694MDL330 1 IC694MDL940 1 

IC695ALG600 2 IC694MDL340 1 IC695CHS012 2 
IC695ALG608 2 IC694MDL390 1 IC695CHS015 2 

IC695ALG616 2 IC694MDL632 1 IC695CPU310 2 

IC695ALG704 2 IC694MDL634 1 IC695ETM001 2 

IC695ALG708 2 IC694MDL645 1 IC695LRE001 2 

IC694APU300 1 IC694MDL646 1   

IC694APU305 1 IC694MDL654 1   

IC694BEM320 1 IC694MDL655 1 IC695PSA040 2 

IC694BEM321 1 IC694MDL660 2 IC695PSD040 2 

IC694BEM320 1 IC694MDL732 1 IC695PSD140 2 

IC694BEM340 1 IC694MDL734 1   
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Specifications Group  2 

1) EN61000-4-x series of tests are technically equivalent to the IEC61000-4-x series. 
2) Not applicable to ports limited to 10m or less. 
3) Not applicable to RS232 ports and those ports limited to 30m (98ft.) or less  

EMC EMISSIONS  
 Radiated, Conducted  CISPR 11/EN 55011 “Industrial Scientific & Medical Equipment” 

(Group 1, Class A) 

 CISPR 22/EN 55022 “Information Technology Equipment” (Class A) 

 47 CFR 15 referred to as FCC part 15, “Radio Devices” (Class A) 

 Harmonic EN61000-3-2 Class A 

EMC IMMUNITY   
 Electrostatic Discharge EN 61000-4-21 ±8KV Air, ±4KV Contact 

EN 61000-4-31 10Vrms /m, 80Mhz to 1000Mhz, 80% AM, 1kHz sine wave  RF Susceptibility 

ENV 50140/ 
ENV 50204 

10Vrms /m, 900 ± 5Mhz, 100% PM, 200Hz square wave 

 Fast Transient Burst EN 61000-4-41 AC/DC Input Power: ±2kV direct 
Signal: ±1kV cap coupled 

      Voltage Surge EN 61000-4-51 AC Input Power: ±2KV (12Ω) CM, ±1kV (2Ω) DM 
DC Input Power2: ±0.5KV (12Ω) CM, ±0.5kV (2Ω) DM 
Shielded Signal3: ±1kV (2Ω) CM 
Unshielded Communication Signal3: ±1KV (250Ω max.) CM 

Unshielded I/O Signal3: ±1kV (42Ω) CM, ±0.5KV (42Ω) DM 

     Damped Oscillatory Wave ANSI/IEEE C37.90a, 
EN61000-4-121 

1Mhz, 400Hz rep rate  
AC/DC Input Power2: ±2.5KV CM & DM (200Ω) 
Signal3: ±2.5KV CM (200Ω) 

 Conducted RF  EN 61000-4-61 AC/DC Input Power, Signal: 10Vrms, 0.15 to 80Mhz, 80%AM 

 Voltage Dips & Interrupts EN 61000-4-111 AC Input Power: 30% Nominal (0.5 period); 60% Nominal 
(5,50 periods); >95% Nominal (250 periods) 

 Voltage Variation EN 61000-4-111 AC Input Power: ±10% (50,000 periods) 
 Voltage Flicker EN61000-3-3 AC Input Power: dmax ≤ 4% 
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Specifications Group 2  

*Although a few modules were tested according to the Voltage Surge test, modules were primarily 
tested to the Damped Oscillatory Wave test. 
Note: 

1) EN61000-4-x series of tests are technically equivalent to the IEC61000-4-x series. 
2) Not applicable to communication or I/O lines whose maximum installed length is less than 30m. 
3) Not applicable to communication lines whose maximum installed length is less than 30m. 
4) Not applicable to communication or I/O lines whose maximum installed length is less than 3m.  

 
 
 

EMC EMISSIONS  

 Radiated, Conducted  CISPR 11/EN 55011 “Industrial Scientific & Medical Equipment” 
(Group 1, Class A) 

 CISPR 22/EN 55022 “Information Technology Equipment” (Class A) 

 47 CFR 15 referred to as FCC part 15, “Radio Devices” (Class A) 

EMC IMMUNITY   
 Electrostatic Discharge EN 61000-4-21 ±8KV Air, ±4KV Contact 

 RF Susceptibility EN 61000-4-31 10Vrms /m, 80Mhz to 1000Mhz, 80% AM, 1kHz sine wave 

 Fast Transient Burst EN 61000-4-41 AC/DC Input Power: ±2kV direct 
Discrete I/O, Communication: ±1kV (clamp) 1 
Analog I/O: ±0.25kV (clamp)  

    Damped Oscillatory Wave ANSI/IEEE C37.90a, 
EN61000-4-121 

AC/DC Input Power: +2.5KV 
I/O, Communication: +2.5KV 2 

    Voltage Surge EN61000-4-51 AC/DC Input Power: ±2kV (12Ω) CM 
I/O, Communication: ±1kV (42Ω) CM 2 

 Conducted RF  EN 61000-4-61 Communication:  10Vrms, 0.15 to 80Mhz, 80%AM 3 

 Voltage Dips & Interrupts EN 61000-4-111 AC/DC Input Power: 30% & 100% Nominal (10ms) 

 Voltage Variation EN 61000-4-111 AC Input Power: ± 10% (10s) 
DC Input Power: ± 20% (10s) 
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Government Regulations 
U.S., Canadian, Australian, and European regulations are intended to prevent equipment from 
interfering with approved transmissions or with the operation of other equipment through the 
AC power source. 

The PACSystems RX3i family of products has been tested and found to meet or exceed the 
requirements of U.S. (47 CFR 15), Canadian (ICES-003), Australian (AS/NZS 3548), and 
European (EN55022) regulations for Class A digital devices when installed in accordance with 
the guidelines noted in this manual. These various regulations share commonality in content 
and test levels with that of CISPR 22 and based on this commonality testing to the each 
individual standard was deemed inappropriate. 

The FCC requires the following note to be published according to FCC guidelines: 

Note: This equipment has been tested and found to comply with the limits for a Class A 
digital device, pursuant to Part 15 of the FCC Rules. These limits are designed to 
provide reasonable protection against harmful interference when the equipment is 
operated in a commercial environment. This equipment generates, uses, and can 
radiate radio frequency energy and, if not installed and used in accordance with the 
instruction manual, may cause harmful interference to radio communications. 
Operation of this equipment in a residential area is likely to cause harmful interference 
in which case the user will be required to correct the interference at his own expense. 

Industry Canada requires the following note to be published: 

Note: This Class A digital apparatus complies with Canadian ICES-003. 
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Installation Guidelines for Conformance to Standards 
To meet U.S., Canadian, Australian, and European regulations for Class A digital devices and 
maintain CE Mark compliance, RX3i installations that include the products listed below must 
be installed in a metal enclosure with external wiring routed in metal conduit as described in 
this appendix. Modules not listed below must still be installed in a protective enclosure as 
described in chapter 2, Installation.  
Description Catalog Number 
RX3i 10-Slot Serial Expansion Backplane IC694CHS392 
RX3i Input 120VAC 8Pt Isolated IC694MDL230 
RX3i Input 240VAC 8Pt Isolated IC694MDL231 
RX3i Input 120VAC 16Pt IC694MDL240 
RX3i Input 24VAC 16Pt IC694MDL241 
RX3i Output 120 VAC 0.5 A 12 Point IC694MDL310 
RX3i Output 120/240 VAC 2 A 8 Point IC694MDL330 
RX3i Output 120 VAC 0.5 A 16 Point IC694MDL340 
RX3i Output 120/240 VAC 2 A 5 Point Isolated IC694MDL390 
RX3i Input 125VDC 8Pt Pos/Neg Logic IC694MDL632 
RX3i Input 5/12VDC (TTL) 32Pt Pos/Neg IC694MDL654 
RX3i Output 12/24 VDC 0.5 A 8 Point Positive Logic IC694MDL732 
RX3i Output 125 VDC 1 A 6 Point Isolated Pos/Neg IC694MDL734 
RX3i Output 5/24 VDC (TTL) 0.5 A 32 Point Negative Logic IC694MDL752 
RX3i Output Relay N.O. 4 A 8 Point Isolated IC694MDL930 
RX3i Input Analog 16sgl Current IC694ALG223 
RX3i Output Analog 2pt Voltage IC694ALG390 
RX3i Output Analog 2pt Current IC694ALG391 
RX3i Analog Combination Current/Voltage 4in/2out  IC694ALG442           
RX3i I/O Link Interface Module IC694BEM320 
RX3i I/O Link Master Module IC694BEM321 
RX3i DSM314 Motion Controller  IC694DSM314          
RX3i DSM324 Motion Controller  IC694DSM324          
Series 90-30 10-Slot Expansion Backplane IC693CHS392 
Series 90-30 Remote Baseplate, 10 Slots IC693CHS393 
Series 90-30 Remote Baseplate, 5 Slots IC693CHS399 
Series 90-30 Input 120VAC 8Pt Isolated IC693MDL230 
Series 90-30 Input 240VAC 8Pt Isolated IC693MDL231 
Series 90-30 Input 120VAC 16Pt IC693MDL240 
Series 90-30 Input 24VAC 16Pt IC693MDL241 
Series 90-30 Input 125VDC 8Pt Pos/Neg Logic IC693MDL632 
Series 90-30 Input 5/12VDC (TTL) 32Pt Pos/Neg IC693MDL654 
Series 90-30 Output 120VAC 0.5 12Pt IC693MDL310 
Series 90-30 Output 120/240VAC 2A 8Pt IC693MDL330 
Series 90-30 Output 120VAC 0.5A 16Pt IC693MDL340 
Series 90-30 Output 120/240VAC 2A 5Pt Isolated IC693MDL390 
Series 90-30 Output 12/24VDC 0.5A 8Pt Positive Logic IC693MDL732 
Series 90-30 Output 12/24VDC 0.5A 8Pt Negative Logic IC693MDL733 
Series 90-30 Output 125vdc 1A 6Pt Isolated Pos/Neg IC693MDL734 
Series 90-30 Output 5/24VDC (TTL) 0.5A 32Pt Negative Logic IC693MDL752 
Series 90-30 Solenoid Out 11Pt/24VDC Out 5Pt Positive Logic IC693MDL760 
Series 90-30 Output Relay 4A 8Pt Isolated IC693MDL930 
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Description Catalog Number 
Series 90-30 Mixed I/O 8Pt 120VAC In / 8Pt Relay Out IC693MAR590 
Series 90-30 Mixed I/O 8Pt 24VDC In / 8Pt Relay Out IC693MDR390 
Series 90-30 Input Analog 4pt Voltage IC693ALG220 
Series 90-30 Input Analog 16sgl/8diff Current IC693ALG223 
Series 90-30 Output Analog 2pt Voltage IC693ALG390 
Series 90-30 Output Analog 2pt Current IC693ALG391 
Series 90-30 Analog Combination Current/Voltage 4in/2out  IC693ALG442 
Series 90-30 Fanuc I/O Link Module (Slave) IC693BEM320 
Series 90-30 Fanuc I/O Link Module (Master) IC693BEM321 
Series 90-30 DSM314 Motion Controller  IC693DSM314 
 

Requirements for Installation in a Metal Enclosure 
 Backplanes must be mounted in a metal enclosure with a metal-on-metal connection 

around the door or the equivalent. All surfaces of the enclosure must be adequately 
grounded to adjacent surfaces to provide electrical conductivity. 

 Wiring external to the enclosure must be routed in metal conduit or the equivalent. 
Using shielded cables and power line filtering, as detailed in “Shielded Cable 
Alternative to Conduit,” is equivalent to using metal conduit. 

 The conduit must be mounted to the enclosure using standard procedures and 
hardware to ensure electrical conductivity between the enclosure and conduit. The 
termination for the shielded cable alternative to conduit is detailed in “Shielded Cable 
Alternative to Conduit.” 
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Shielded Cable Alternative to Conduit 
This section describes the installation requirements for using shielded cable as an alternative 
to metal conduit for meeting radiated emissions requirements (EN 55022, 47CFR15, etc.). 
The following practices could be used in place of conduit for systems or cables that require 
conduit or the equivalent. 

Communication Cables 

All communication lines should be double-shielded. The outside braided shield (85% 
coverage) must be terminated at the entrance to the enclosure and not continue within the 
enclosure. The inside shield should be left intact since it shields the communication line from 
noise within the enclosure and is terminated to the connector shell. The RX3i communication 
port connector shells are directly tied to frame ground.  To prevent ground loop currents, one 
cable end of the inside shield should be capacitively coupled to its shell.  The outside shield is 
classified as an RF shield and should be insulated from the inside shield. 

An alternative to double-shielded cable for Genius bus communications is Eupen* CMS cable, 
equivalent Genius cables with an RF-absorptive material outer coating. The shield should be 
terminated per standard Genius wiring guidelines. 

*Telephone: 32 87 55 47 71 (Europe), 908-919-1100 (U.S.A.) 

I/O Cables 

All I/O lines leaving the enclosure must have at least 85% braided shield coverage terminated 
at the entrance to the enclosure. This 85% RF shield should not continue into the enclosure. 
Eighty-five percent braided shield is a standard cable available with various wire sizes and 
quantities from many cable manufacturers. 

Analog/High Speed Cables 

Analog or high-speed lines, which require shielded cable for immunity, should be double-
shielded. The outside braided shield should be terminated at the entrance to the enclosure 
and not continue within the enclosure. The inside shield should be terminated per standard 
installation instructions. The outside shield is classified as an RF shield and should be 
insulated from the inside shield. 
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Power Input to Enclosure (for IC694 Power Supplies) 

An alternative to shielded input cables is to use RF filters to minimize the noise coupled back 
onto the power supply inputs. If RF filters are used at the point of enclosure entry, unshielded 
wires may be used inside and outside the enclosure. 

AC Power Input RF Filter Requirements 

 Type: Common mode/Differential mode line filter 

 Effective range: between 30–300 megahertz 

 Leakage current: <0.8 milliampere 

 Insertion loss >30 decibels @ 30 megahertz, >20 decibels @ 100 megahertz,  
>15 decibels @ 300 megahertz 

DC Power Input RF Filter Requirements 

 Type: Feed-through,  type EMI ceramic filter 

 Capacitance: 1500 picofarads (minimum) 

 WVDC: 100 volts 

 Current rating: As needed for application 

 Insertion Loss: >50 decibels at 100 megahertz 
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Shield Termination 

Termination of RF shields is extremely important in the reduction of RF emissions. The RF 
shields should be terminated at the entrance to the enclosure with a 360 degree contact 
between the shield and the enclosure wall. 

Compression Connectors 

Compression connectors are standard hardware available for the termination of conduit. The 
diameter of the connectors is not of significant importance other than to make sure the wires 
can actually fit through them. The compression connector provides a metal ring for shield 
termination and compression. 

The following figure shows an unshielded I/O cable with a single shield (side view): 

PVC Jacket

Nut Unshielded I/O

Metal
Ring

Shield

Enclosure

Connector

 
The next figure shows multiple communication/high speed cables that share a single RF 
shield (side view): 

RF Shield

Nut
Enclosure

Connector

Shielded
Cables

Metal Ring

 

Specialty Shielded Cable Vendors 

Eupen specializes in RF-absorptive material outer coating cables (CMS cables). Ask for 
equivalent Genius cables. 

Glenair, Inc. specializes in convoluted tubing (Series 72 & 74) and in flexible metal-core 
conduit (Series 75). They also carry various kinds of shield termination connectors. 

Zippertubing Co. specializes in after installation zip-on shielding where different types of 
shielding can be selected. Recommended types of shielding are SHN-3, SH1, and SH3 to 
provide 85% coverage. 
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Safety-Related Guidelines for Installation in the European Union 
This section provides safety-related guidelines specifically for control system products to be 
installed in the European Union. It is assumed that personnel who install, operate, and 
maintain automation systems that include GE Fanuc products are trained and qualified to 
perform those functions 

1. General: 
GE Fanuc product manuals provide information required for the intended use of GE Fanuc 
products. The product manuals are written for technically qualified personnel such as 
engineers, programmers, or maintenance specialists who have been specifically trained 
and are experienced in the field of automation control. Such personnel must possess the 
knowledge to correctly interpret and apply the safety guidelines provided in GE Fanuc 
product manuals. Should you require further information or face special problems that are 
not covered in sufficient detail in the product manuals, please contact your local GE Fanuc 
sales or service office or GE Fanuc authorized distributor. 

2. Qualified Personnel: 
Only qualified personnel should be allowed to specify, apply, install, operate, maintain, or 
perform any other function related to the products described in the product manuals. 
Examples of such qualified persons are defined as follows: 

 System application and design engineers who are familiar with the safety concepts of 
automation equipment. 

 Installation, startup, and service personnel who are trained to install and maintain such 
automation equipment. 

 Operating personnel trained to operate automation equipment and trained on the 
specific safety issues and requirements of the particular equipment. 

3. Proper Usage: 

The equipment/system or the system components may be used only as described in the 
product manuals. GE Fanuc control system products have been developed, 
manufactured, tested, and the documentation compiled in keeping with the relevant safety 
standards. Handling instructions and safety guidelines described for planning, installation, 
proper operation and maintenance must be followed to ensure safe application and use of 
the products. 

4. Guidelines for the Application Planning and Installation of the Product: 
RX3i control system products generally form part of larger systems or installations. These 
guidelines are intended to help integrate GE Fanuc RX3i control system products into 
systems and installations without constituting a source of danger. The following 
precautions must be followed: 
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 Compliance with EN292-1 and EN292-2 (Safety of Machinery) as well as 
EN60204/IEC204 (Electrical Equipment of Industrial Machines) must be observed 
during the design phase. 

 Opening the housing or the protective cover exposes certain parts of this 
equipment/system which could have a dangerously high voltage level. 

 Only qualified personnel should be allowed access to this equipment/system. These 
persons must be knowledgeable of potential sources of danger and maintenance 
measures as described in the product manuals. 

 Personnel must strictly adhere to applicable safety and accident prevention rules and 
regulations. 

 A suitable isolating switch or fuses must be provided in the building wiring system. The 
equipment must be connected to a protective ground (PE) conductor. 

 For equipment or systems with a fixed connecting cable but no isolating switch that 
disconnects all poles, a power socket with the grounding pin must be installed. 

 Before switching on the equipment, make sure that the voltage range setting on the 
equipment corresponds to the local power system voltage. 

 In the case of equipment operating on 24 VDC, make sure that proper electrical 
isolation is provided between the main supply and the 24 VDC supply. Use only power 
supplies that meet EN60204 (IEC204) requirements. 

 The RX3i control system AC power supply must be supplied through an IEC-rated 
isolation transformer. 

 Power supply to the RX3i control system must be controlled not to exceed overvoltage 
category II per EN60204-1 (IEC204). 

 Do not exceed the input specifications of the power supply. Otherwise, functional 
failures or dangerous conditions can occur in the electronic modules/equipment. 

 Emergency shutoff devices in accordance with EN60204/IEC204 must be effective in 
all operating modes of the automation equipment. Resetting the emergency off device 
must not result in any uncontrolled or undefined restart of the equipment. 

 Automation equipment and its operating elements must be installed in such a manner 
as to prevent unintentional operation. 

 Suitable measurements must be taken to ensure that operating sequences interrupted 
by a voltage dip or power supply failure resume proper operation when the power 
supply is restored. Care must be taken to ensure that dangerous operating conditions 
do not occur even momentarily. If necessary, the equipment must be forced into the 
“emergency off” state. 
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 Negative Logic Input and Output Modules cannot be used. 

 Cable shielding and grounding are the responsibility of the machine builder. GE 
Fanuc’s installation instructions and guidelines must be followed. 

 Install the power supply and signal cables in such a manner as to prevent inductive 
and capacitive interference voltages from affecting automation functions. 

 When interfacing the inputs and outputs of the automation equipment, measures must 
be taken to prevent an undefined state from being assumed in the case of a wire 
break in the signal lines. 
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I/O Cables for 32-Point Modules 

 

IC694MDL654 

INPUT 
5/12 VDC 

POS/NEG LOGIC 

17 18 19 20 21 22 23 24  
        F 

25 26 27 28 27 30 31 32  

1 2 3 4 5 6 7 8  
        F 

9 10 11 12 13 14 15 16  

17-32 1-16 

 

This section describes the I/O Cables required for 32-point 
modules: IC694MDL654, MDL655, MDL752, and MDL753: 

 Prefabricated I/O Cables: IC693CBL327/328 and 
IC693CBL329/330/33 /332/333/334 

 Terminal Block for 32-Point Modules: IC693ACC337 

 Making Custom Cables 

After installation, cables can be secured to the two tie-downs on 
the bottom of the module. 

 

 

Appendix 

B 
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Prefabricated I/O Cables: IC693CBL327/328 and 
IC693CBL329/330/331/332/333/334 

Prefabricated I/O Cables for 32-Point modules are available in several styles: 

Catalog 
Number 

Description Length 

IC693CBL327 Cable with one 24–pin, 90 deg. connector, Left Side  
IC693CBL338 Cable with one24–pin, 90 deg. connector, Right Side  

3.0 Meters ( 0 feet) 

IC693CBL329 Cable with two 24–pin, 90 deg. connectors, Left Side  
IC693CBL330 Cable with two 24–pin, 90 deg. connectors, Right Side  
IC693CBK002 One each: IC693CBL329 and -CBL330   

.0 Meter (39.37inches) 

IC693CBL33  Cable with two 24–pin, 90 deg. connectors, Left Side  
IC693CBL332 Cable with two 24–pin, 90 deg. connectors, Right Side  
IC693CBK003 One each: IC693CBL33  and -CBL332  

2.0 Meters (78.74 inches)

IC693CBL333 Cable with two 24–pin, 90 deg. connectors, Left Side  
IC693CBL334 Cable with two 24–pin, 90 deg. connectors, Right Side  
IC693CBK004 One each: IC693CBL333 and -CBL334  

0.5 Meter ( 9.69 inches) 

Cables –CBL327 and –CBL328 each have a right–angle 24–pin connector (Fujitsu FCN–
365S024–AU) on one end and a set of stripped wire ends on the other.    

 0 Feet (3 Meters)

  

All of the other cables types have connectors (Fujitsu FCN–365S024–AU) on both ends. 
These cables are wired pin–to–pin (pin A  to pin A , pin A2  to pin A2, etc.).    

 

 

Each pin on these connectors has a current rating of .2 Amp.
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Connector Depth 
The prefabricated I/O cables extend 2” out from the face of the modules to which they are 
connected.  The depth of the cabinet that the PLC is mounted in should allow for the 2” depth 
added by the connector. 

 

I/O Module

5 mm 
(2 inches)  
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Terminal Block for 32-Point Modules: IC693ACC337 
Terminal Block IC693ACC337 can be used to wire field devices for 32-point discrete modules.  
Two Terminal Blocks are needed for each module (one per cable). They mount on a standard, 
user–supplied 35 mm DIN–rail.  

The depth of the Terminal Block, not counting the cable connector and DIN rail, is 57mm 
(2. 2 inches). 
 

 

 

2 

2mm (4.45 inches)

24

23

45mm 
( .77 inches) 

 
The cable from the I/O module attaches to the connector on the Terminal Block.  

Individual wires from input or output devices attach to the screw terminals. The diagram below 
shows how the screw terminals correspond to the connector pins. 

The common row terminals (labeled with the letter C below) are provided for wiring 
convenience, as appropriate.  They are electrically isolated from the numbered terminals.   

 

C

2 4 6 8 0 2 4 6 8 20 

 3 5 7 9 3 5 7 9 

CC C CCCCCCCC C C C C C 

22 

2  23 

24

24–Pin      
Connector

B  B2 B3 B4 B5 B6 B7 B8 B9 B 0 B  B 2 

A  A2 A3 A4 A5 A6 A7 A8 A9 A 0 A  A 2 
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Building Custom Length 24–pin Connector Cables  
Cables connecting the 32-point module to field devices can be built to length as described 
below.   

You must purchase the mating female (socket type) 24–pin connectors.  The 24–pin 
connector kit can be ordered as an accessory kit from GE Fanuc.  Catalog numbers for these 
connectors and their associated parts are listed in the following table.  The list includes 
catalog numbers for three types of connectors: solder pin, crimp pin, and ribbon cable.   Each 
accessory kit contains enough components (D–connectors, backshells, contact pins, etc.) to 
assemble ten single–ended cables of the type specified for each kit.  
 

GE Fanuc 
 Catalog Number 

Vendor 
 Catalog Number 

 
Description 

IC693ACC3 6 FCN–36 J024–AU Solder eyelet receptacle 
(Solder Eyelet Type) FCN–360C024–B Backshell (for above) 

IC693ACC3 7 FCN–363J024 Crimp wire receptacle 
(Crimp Type) FCN–363J–AU Crimp pin (for above, 24 needed) 

 FCN–360C024–B Backshell (for above) 
IC693ACC3 8 FCN–367J024–AUF IDC (ribbon) receptacle, closed cover 

(Ribbon or IDC Type) FCN–367J024–AUH IDC (ribbon) receptacle, open cover 
 
Additional tools from Fujitsu are required to properly assemble the crimped contact and ribbon 
cable type connectors.  The solder eyelet connectors (as provided in IC693ACC316) do not 
require any special tooling. 

Crimped Contact Connectors (as provided in IC693ACC317) require: 
 Hand Crimping Tool FCN–363T–T005/H 
 Contact Extraction Tool FCN–360T–T00 /H 
Ribbon Cable Connectors (as provided in IC693ACC318) require: 

 Cable Cutter FCN–707T–T00 /H 
 Hand Press FCN–707T–T 0 /H 
 Locator Plate FCN–367T–T0 2/H 
These tools must be ordered from an authorized Fujitsu distributor.   
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Pin connections with color codes are shown below.  Cables are made of 2 twisted pairs; wire 
size is #24 AWG (0.22mm2). Each pair has a solid color wire and the same color wire with a 
black tracer.  

 
Pin Number Pair # Wire Color Code  Pin Number Pair # Wire Color Code 

A   BROWN  B  7 VIOLET 
A2  BROWN/BLACK  B2 7 VIOLET/BLACK 
A3 2 RED  B3 8 WHITE 
A4 2 RED/BLACK  B4 8 WHITE/BLACK 
A5 3 ORANGE  B5 9 GRAY 
A6 3 ORANGE/BLACK  B6 9 GRAY/BLACK 
A7 4 YELLOW  B7 0 PINK 
A8 4 YELLOW/BLACK  B8 0 PINK/BLACK 
A9 5 DARK GREEN  B9  LIGHT BLUE 
A 0 5 DARK GREEN/BLACK  B 0  LIGHT BLUE/BLACK 
A  6 DARK BLUE  B  2 LIGHT GREEN 
A 2 6 DARK BLUE/BLACK  B 2 2 LIGHT GREEN/BLACK 

 

 

3 2 

2

2

3 2 B Row 

A Row  

Connector Depth for Custom Built Cables 
Because custom built cables use a straight connector, they require more space in front of the 
PLC than a prefabricated cable, which has a right–angle connector.  The depth of the cabinet 
that the PLC is mounted in should allow for the depth added by this connector. 

 

2. 87”.5-2.5” 
Typical 

PLC (Side View)
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Calculating Heat Dissipation 

This section explains how to find the total heat dissipation of PACSystems RX3i equipment. 

PACSystems RX3i equipment  must be mounted in a protective enclosure.  The enclosure 
must be able to properly dissipate the heat produced by all the devices mounted inside.  This 
includes the modules, discrete output devices, and discrete input devices.  Each device 
manufacturer publishes these values.  If an exact value is not available for a device, you can 
make a close estimate by obtaining the value for a similar device.   

 Module Heat Dissipation 
For each backplane and module except power supplies (discussed separately), look up the 
power in Watts from the table of Module Load Requirements in the Power Supplies chapter. If 
the module uses more than one voltage type (for example, 3.3V and 24V relay), find its total 
power requirement.  Then, add together the heat dissipation values for all the modules in the 
enclosure. 

Example: 
The Load Requirements table shows that the 12-Slot Universal Backplane IC695CHS012  
draws: 

  1.98 Watts from the 3.3 VDC supply 

+1.20 Watts from the 5 VDC supply 

 =3.18 Watts total heat dissipation of backplane IC695CHS012 

Power Supply Heat Dissipation 
In general, power supplies are 66% efficient.  The power supply dissipates approximately 1 
Watt of power in the form of heat for every 2 Watts of power it delivers to the PLC.   

After finding the total power requirement for all of the modules in the backplane served by a 
power supply above, divide the total by 2 to find the power supply dissipation value.  Do not 
use the rating of the power supply (such as 30 Watts) for this calculation because the 
application may not use the full capacity of the power supply.   

C 
Appendix 
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If the +24 VDC output on an Expansion Power Supply is being used, calculate the power 
drawn, divide the value by 2, and add it to the total for the power supply.   

Heat Dissipation for Discrete Output Modules 
In addition to the module power calculations done above, discrete solid-state output modules 
require a calculation for their output circuits, which are powered from another supply.  (This 
calculation is not required for Relay Output modules.)  To calculate output circuit power 
dissipation: 

 In the module’s specifications table, find the value for Output Voltage Drop.  

 Using the manufacturer’s documentation or other reference information, find the required 
current value for each device (such as a relay, pilot light, solenoid, etc.) connected to an 
output point on the module. Estimate the device’s percent of “on-time” based on its 
intended use in the application.  

 Multiply the Output Voltage Drop times the current value times the estimated percent of 
on-time to arrive at average power dissipation for that output. 

Repeat these steps for all outputs on the module, and then for all discrete output modules in 
the backplane.  

Example: 

The specifications table for the IC694MDL340 16-Point Discrete 120 VAC Output Module lists 
its Output Voltage Drop as: 1.5 Volts maximum. 

Use that value for all of the calculations for the module. 

In this example, two output points drive solenoids that control the advance and retract travel 
of a hydraulic cylinder.  The solenoid manufacturer’s datasheet shows that each solenoid 
draws 1.0 Amp.  The cylinder advances and retracts once every 60 seconds that the machine 
is cycling.  It takes 6 seconds to advance and 6 seconds to retract.   

Because the cylinder takes equal time to advance and retract, both solenoids are on for equal 
lengths of time: 6 seconds out of every 60 seconds, which is 10% of the time.  Therefore, 
since both solenoids have equal current draws and on-times, one calculation can be applied 
to both outputs. 

Use the formula Average Power Dissipation = Voltage Drop x Current Draw (in Amps) x 
Percent (expressed as a decimal) of on-time: 

1.5   x  1.0  x  0.10  =  0.15 Watts per solenoid 

Then multiply this result by 2 for two identical solenoids: 

0.15 Watts  x  2 Solenoids  =  0.30 Watts total for the two solenoids 
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Also in this example, the other 14 output points on the 16-point module operate pilot lights on 
an operator’s panel.  Each pilot light requires .05 Amps of current.  Seven of the pilot lights 
are on 100% of the time and seven are on an estimated 40%. 

For the 7 lights that are on 100% of the time: 

1.5   x  .05  x  1.00  =  0.075 Watts per light 

Then multiply this value by 7: 

0.075 Watts x  7 lights =  0.525Watts total dissipation for the first 7 lights 

For the 7 lights that are on 40% of the time: 

1.5   x  .05  x  0.40  =  .03 Watts per light 

Then multiply this value by 7: 

0.03 Watts  x  7 lights  =  0.21 Watts total dissipation for the other 7 lights 

Adding up the individual calculations, we get: 

0.30  +  0.525  +  0.21  =  1.035  Watts for the module’s total output calculation 

Heat Dissipation for Discrete Input Modules 
In addition to the module power calculations described above, a discrete input module 
requires another calculation for its input circuits, because the power dissipated by the input 
circuits comes from a separate power source.  This calculation assumes that all input circuit 
power delivered to these modules is eventually dissipated as heat.  The procedure is: 

 In the module’s specifications table find the value for Input Current. 

 For DC input modules, multiply the input voltage times the current value times the 
estimated percent of on-time to arrive at average power dissipation for that DC input. 

 For AC input modules only, multiply the input voltage times the current value times the 
estimated percent of on-time times 0.10 to arrive at average power dissipation for that AC 
input. 

Repeat these steps for all inputs on the module, and then for all discrete input modules in the 
backplane.  

Example: 
The Specifications table for the IC693MDL240 16-Point Discrete 120 VAC Input Module gives 
the following information: 

 Input Current:  12 mA (typical) at rated voltage  

Use this value for all of the input calculations for this module. 
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In this example, eight of the input module’s points are used for switches that, for normal 
operation, stay on (closed) 100% of the time.  These include the Emergency Stop, Over 
Temperature, Lube Pressure OK, and similar switches. 

Use the formula Average Power Dissipation = Input Voltage x Input Current (in Amps)  x 
Percent (expressed as a decimal) of on-time: 

120   x  .012  x  1.0  =  1.44 Watts per input 

Then multiply this result by 8: 

1.44 Watts  x  8 inputs  =  11.52 Watts total for the 8 inputs 

Also in this example, two input points on this 16-point module are for the Control On and 
Pump Start pushbuttons.  Under normal conditions, these pushbuttons are only pressed once 
per day for about one second – just long enough to start up the control and pump.  Therefore, 
their effect on our power calculation is negligible: 

0.0 Watts total for 2 inputs 

For the remaining 6 inputs of the 16 point module, it is estimated that they will be on for an 
average of 20% of the time.  So the following calculation is made for these 6 inputs: 

Using the formula of Average Power Dissipation = Input Voltage x Input Current (in Amps)  x 
Percent (expressed as a decimal) of on-time: 

120  x  .012  x  0.20  =  0.288 Watts per input 

Then multiply this result by 6: 

0.288 Watts  x  6 inputs  =  1.728 Watts total for the 6 inputs 

Finally, addi up the individual calculations: 

11.52  +  0.0  +  1.728  =  13.248  Watts for the module’s total input calculation 

Total Heat Dissipation 
After the individual power dissipations have been calculated, add them together to obtain total 
PLC heat dissipation.  It is usually not necessary to include analog modules because their 
power dissipation values are negligible when compared with the total.   
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Cable Shield Clamping Assembly 

Cable Shield Clamping Assembly, IC697ACC736, contains the parts necessary for providing 
higher EMC immunity for shielded cables in severe industrial environments. Shield grounding 
is provided by the ground plate and cable clamps in the kit. 

The Cable Shield Clamping Assembly package includes: 

� One ground plate 

� Six cable clamps 

� Four #6 self-tapping screws 

 

(Six cable clamps included with assembly.)

Cable 
Clamp

* Additional cable clamps available (12 per 
package), catalog number IC697ACC737. 

6.35 mm (0.25 inch)  dia. (Qty.2)

Front View with Mounting Dimensions

483 mm 
(19.00 inches)

465 mm 
(18.31 inches)

Mounting 
Surface

Side View with  
Spacing Requirements

75 mm 
(2.95 inches) 

108mm 
(4.25 inches) 

 

Appendix 

D 
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Installing the Cable Clamp Assembly 
The ground plate should be mounted near the baseplate.  The cable clamp provides 
mechanical relief as well as electrical grounding.  The cable clamp attaches to the ground 
plate by sliding it into two adjacent slots at the selected cable location.  The cable is inserted 
between the ground plate and the cable clamp after removing the required section of the 
cable’s outer cover.  Tighten the cable clamp by turning the thumbscrew clockwise.  Do not 
over-tighten the thumbscrew; hand-tighten or tighten lightly with a tool. 

If you are installing the ground plate on a painted surface, the paint must be removed where 
the ground plate is to be mounted to ensure a good ground connection between the plate and 
mounting surface. 

Cable Diameter 
The largest diameter cable that can be used with the cable clamp is 0.51 inches (13mm).  The 
smallest cable diameter that can be used with the clamp is 0.24 inches (6mm).  Multiple 
cables can be placed in the clamp if the cable diameter is smaller than the minimum. 

 

.67"
17mm

.51"
13mm

Cable 
Maximum 
Diameter 
.51" (13mm)

Cable 
Clamp 

Ground
Plate

Minimum 
Diameter 
.24" (6mm)  
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Removing the Insulating Cover 
The insulating cover on the shielded cable must be removed to allow maximum contact 
between the cable shield and the cable clamp as shown below.  

 

Cable 
Clamp 
Foot 

1.58" 
40mm 

Shield 

 

 

Typical Installation 
A typical Cable Clamp Assembly installation with an Expansion Backplane is shown below. 

 +
24VDC

OUTPUT
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A 
AC power source connections, 2-37 
Adapter Bracket, front, 2-16 
Adapter Bracket, recessed, 2-17 
Agency approvals, A-1 
Analog Input Module, 16 / 8 Channel 

Voltage, 9-10, 9-22, 11-1, 11-4 
Analog Input Module, 16 Channel, Current, 

9-16 
Analog Input Module, 4 / 8 Channel 

Voltage, 10-18 
Analog Input Module, 4 Channel 

Differential Current, 9-6 
Analog Input Module, 4 Channel 

Differential Voltage, 9-2 
Analog Mixed Module 

COMMREQ, 12-13 
ramp mode, 12-11 

Analog module wiring, 2-25 
Analog Module, 4 Inputs/2 Outputs, 

Current/Voltage, 12-2 
Analog Module, Universal, 13-2 
Analog Output Module, 2 Channel Voltage: 

IC694ALG390, 10-2 
Analog Output Module, 8 

ChannelVoltage/Current with HART, 
11-23 

Analog Output Module, Current, 2 
Channel: IC694ALG391, 10-6 

Analog Output Module, Current/Voltage, 8 
Channel: IC694ALG392, 10-11 

ATEX Directive, 2-4, A-2 

B 
Backplane 

Dimensions and Spacing, 2-5 
TB1 Terminal, 2-13 
TB1 terminals, 3-4 

Backplanes, 3-1 
Expansion, 3-8 
installation, 2-12 
Universal, 3-2 

Backplanes for the RX3i System, 1-13 
Box-style Terminal Block, 36 Pins: 

IC694TBB032, 15-2 
Bus 

cable specifications, 14-26 
connectors, 14-26 
length, 14-25 
termination, 14-26 

Bus Expansion connector, 3-8 

C 
Cable Shield Clamping Assembly, D-1 
Cable shielding, 5-8 
Cable specifications, 14-26 
Cable Vendors, A-11 
Cables, 5-8 
CE Mark  Approved, 1-8, 1-9 
Class I Div 2 hazardous locations, A-2 
COMMREQ for Analog  Mixed Module 

ALG442, 12-13 
COMMREQs, general information 

memory type codes, 11-51 
status word, 11-46, 11-51 

Conduit, A-9 
Configuration: ALG392, 10-17 
Connector Depth, B-3 
Connectors, 14-26 

backplane, 3-5 
CPU installation, 2-34 
Current limits for cable, 14-27 
Current Transducers, 2-29 

D 
DC power source connections, 2-37 
Declaration of Conformities, A-1 
DeviceNet network power, 14-27 
Documentation, 1-1 

E 
Enclosure 

calculating heat dissipation, C-1 
equipment that must be installed in metal 
enclosure, A-7 
requirements, 2-4 

Environmental Specifications, A-3 
Ethernet Interface Module, 14-34 
European Union, A-12 
Expansion 

port pin assignments, 5-7 
Expansion Backplane, D-3 

installation, 2-14 
Expansion Backplanes, 3-8 

powering down, 5-4 
Expansion bus length, 1-16 
Expansion bus termination, 5-10 
Expansion cables, 5-5 
Expansion Slot, 3-5 
Expansion Systems, 1-15 

F 
FCC notice, A-6 
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Field Wiring 
ALG220, 9-5 
ALG221, 9-9 
ALG222, 9-15 
ALG223, 9-21 
ALG442, 12-5 
ALG600, 13-6 
ALG608/616, 9-35 
ALG616, 9-36 
ALG626/628, 11-20, 11-21 
ALG728, 11-40 
APU300, 8-4 
APU305, 14-4 
BEM331, 14-21 
MDL230, 6-3 
MDL231, 6-5 
MDL240, 6-8 
MDL241, 6-10 
MDL250, 6-13 
MDL260, 6-17 
MDL310, 7-4 
MDL330, 7-7 
MDL340, 7-9 
MDL350, 7-12 
MDL390, 7-15 
MDL632, 6-20 
MDL634, 6-22 
MDL645, 6-24 
MDL646, 6-26 
MDL654, 6-29 
MDL655, 6-32 
MDL660, 6-35 
MDL732, 7-17 
MDL734, 7-19 
MDL740, 7-21 
MDL741, 7-23 
MDL742, 7-26 
MDL752, 7-29 
MDL753, 7-33, 7-38 
MDL930, 7-43 
MDL931, 7-46 
MDL940, 7-50 
PSA040, 4-9, 4-15 
PSD040, 4-26, 4-32 
PWR321, 4-35 
PWR330, 4-38 
PWR331, 4-42 

Field Wiring: ALG390, 10-5 
Field Wiring: ALG391, 10-9 
Field Wiring: ALG392, 10-16 
Floating neutral (IT) systems, 2-37, 4-10 
Fuse List, 2-33 

G 
Genius Bus Controller, 14-18 
Ground conductor installation, 2-10 
Grounding, 2-9 

backplane, 2-10 
module shield, 2-11 
programmer, 2-11 
Safety and EMC, 2-10 

Grounding, 14-26 
Grounding bar on Universal Backplane, 2-

11 

H 
HART Device Connections, 11-22 
Heat Dissipation, C-1 
High-speed Counter module, 8-2 
Hot Insertion and Removal, 2-18 
Humidity, A-3 

I 
I/O Bus Expansion Cables, 5-5 
I/O Cables, B-1 
I/O Link Interface Module, 14-14 
I/O Link Master Module, 14-16 
I/O Processor module, 14-2 
IC693ACC313, 2-17 
IC693ACC316, B-5 
IC693ACC317, B-5 
IC693ACC318, B-5 
IC693ACC337, B-1 
IC693CBK004, B-2 
IC693CBL300/301/302/312/313/314, 5-5 
IC693CBL329/330/331/332/333/334, B-1 
IC693CHS308, 2-16 
IC694 PWR331, 4-39 
IC694ACC300, 6-37 
IC694ALG220,, 9-2 
IC694ALG221, 9-6 
IC694ALG222, 9-10 
IC694ALG223,, 9-16 
IC694ALG390, 10-2 
IC694ALG391, 10-6 
IC694ALG392, 10-11 
IC694ALG422, 12-2 
IC694APU300, 8-2 
IC694APU305, 14-2 
IC694BEM320, 14-14 
IC694BEM321, 14-16 
IC694BEM331, 14-18 
IC694DSM314, 14-28 
IC694DSM324, 14-31 
IC694MDL230, 6-2 
IC694MDL231, 6-4 
IC694MDL240, 6-6, 6-14, 6-33 
IC694MDL241, 6-9 
IC694MDL250, 6-11 
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IC694MDL310, 7-2 
IC694MDL330, 7-5 
IC694MDL340, 7-8 
IC694MDL390, 7-13 
IC694MDL632,, 6-18 
IC694MDL634, 6-21 
IC694MDL645, 6-23 
IC694MDL646, 6-25 
IC694MDL654, 6-27 
IC694MDL655,, 6-30 
IC694MDL732, 7-16 
IC694MDL734, 7-18 
IC694MDL740, 7-20 
IC694MDL741, 7-22 
IC694MDL742, 7-24 
IC694MDL752, 7-27 
IC694MDL753,, 7-31, 7-34 
IC694MDL930,, 7-40 
IC694MDL931,, 7-44 
IC694MDL940, 7-48 
IC694PWR321, 4-33 
IC694PWR330, 4-36 
IC694TBB032, 15-2 
IC694TBS032, 15-3 
IC695ALG600, 13-2 
IC695ALG608, 9-22 
IC695ALG616, 9-22, 11-4 
IC695ALG628, 11-4 
IC695ALG704, 10-18 
IC695ALG708, 10-18 
IC695ALG728, 11-23 
IC695CHS012, 3-2 
IC695CHS016, 3-2 
IC695CPU310, 1-3, 2-18 
IC695ETM001, 14-34 
IC695LRE001, 5-2 
IC695PBM300, 14-38 
IC695PBS301, 14-40 
IC695PSA040, 4-11, 4-16 
IC695PSD040, 4-22 
IC695PSD140, 4-27 
IC697ACC736, D-1 
Input data amounts, 14-23 
Input Module, 120 Volt AC, 16 Point, 6-6 
Input Module, 120 Volt AC, 32 Point, 6-14 
Input Module, 120 Volt AC, 8 Point 

Isolated, 6-2 
Input Module, 120VAC 16-Point Isolated, 

6-11 
Input Module, 125 Volt DC Pos/Neg, 8 

Point, 6-18 
Input Module, 24 VAC/ VDC 16 Point 

Pos/NegLogic, 6-9 

Input Module, 24 VDC 32 Point Grouped: 
IC694MDL660, 6-33 

Input Module, 24 VDC Pos/Neg Logic, 32 
Point, 6-30 

Input Module, 24 Volt DC Pos/Neg, 16 
Point, 6-23 

Input Module, 24 Volt DC Pos/Neg, 8 
Point, 6-21 

Input Module, 240 Volt AC, 8 Point 
Isolated, 6-4 

Input Module, 5/12 VDC (TTL) 32 Point 
Pos/Neg Logic, 6-27 

Input Module: 24 Volt DC 16 Point 
Pos/Neg Logic, 6-25 

Input Simulator, 8/16 Point, 6-37 
Isolated +24 VDC, 3-4, 4-3 

L 
Labels, 2-20 
Load Sharing, 4-8 
Load Sharing / Redundancy, 4-8 

M 
Machine Edition software, 1-2 
Manuals, 1-1 
Migration from Series 90-30 to 

PACSystems RX3i, 1-2 
Module installation and removal, 2-19 
Module loads, 4-5 
Module Locations in a Universal 

Backplane, 3-6 
Module Revisions Supported, 1-8, 1-9 
Modules for RX3i Systems, 1-3 
Modules that Cannot Be Used in an RX3i 

System, 1-10 
Motion Controller Module, 14-31 
Motion Mate Module, 14-28 

N 
Negative logic, 2-24 

O 
Output data amounts, 14-23 
Output Module 125VDC Pos/Neg, 1 Amp, 

Isolated 6 Pt, 7-18 
Output Module, 12/24 Volt DC Positive 

Logic 0.5A 8 Pt, 7-16 
Output Module, 12/24VDC Neg. Logic 0.5 

Amp, 16 Pt, 7-22 
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Output Module, 12/24VDC Pos. Logic, 0.5 
Amp, 16 Pt, 7-20 

Output Module, 12/24VDC Positive Logic 
ESCP, 1A, 16 Pt, 7-24 

Output Module, 12/24VDC, 0.5A Positive 
Logic, 32 Pt, 7-31, 7-34 

Output Module, 120 Volt AC, 0.5 Amp, 12 
Point, 7-2 

Output Module, 120 Volt AC, 0.5 Amp, 16 
Point, 7-8 

Output Module, 120/240 Volt AC Isolated, 
2 Amp, 5 Pt, 7-13 

Output Module, 120/240 Volt AC, 2 Amp, 8 
Point, 7-5 

Output Module, 120VAC 16 Point Isolated, 
7-10 

Output Module, 5/24 VDC (TTL) Negative 
Logic, 32 Pt, 7-27 

Output Module, Isolated Relay, N.C. and 
Form C, 8A , 8 Pt, 7-44 

Output Module, Isolated Relay, N.O., 4 
Amp, 8 Point, 7-40 

Output Module, Relay Output, N.O., 2 
Amp, 16 Point, 7-48 

P 
PACSystems RX3i Features, 1-2 
PCI bus, 3-2 
Positive logic, 2-24 
Power consumption, 14-38, 14-41 
Power Consumption, 14-24 
Power Source Redundancy, 4-9 
Power Supplies for RX3i Systems, 1-14 
Power Supply Field Wiring, 2-36 
Power Supply installation, 2-35 
Power Supply Outputs, 4-3, 4-4 
Power Supply slot in Universal Backplane, 

3-4 
Power Supply, 120/240 VAC or 125 VDC, 

4-33 
Power Supply, 120/240 VAC or 125 VDC 

High Capacity, 4-36 
Power Supply, 120/240 VAC or 125 VDC, 

40 Watt, 4-11, 4-16 
Power Supply, 24 VDC High-Capacity, 4-

39 
Power Supply, 24 VDC, 40 Watt, 4-22 
Power Supply,Multipurpose, 24 VDC, 40 

Watt, 4-27 
Pre-installation check, 2-2 
Profibus Master Module, 14-38 
Profibus Slave Module, 14-40 

Programming and Configuration, 1-2 

R 
Rack number selection switch, 2-14 
Ramp mode, 12-11 
Regulations 

Australian, A-6 
Canadian, A-6 
European, A-6 
US, A-6 

Remote Backplane, 1-15 
Remote Backplanes 

powering down, 5-4 
Removing Modules, 2-19 
RFI standards, A-6 
RX3i Modules (IC694), 1-4 
RX3i Modules (IC695), 1-3 

S 
Safety and EMC Reference Grounding, 2-

10 
Serial Bus Transmitter Module, 2-39, 5-2 
Series 90-30 (IC693) Modules for RX3i 

Systems, 1-7 
Series 90-30 Modules that Cannot Be 

Used in an RX3i System, 1-10 
Series 90-30 PLC, 1-2 
Shielded Cable, A-9 
Shock, A-3 
Slot 0, 3-4 
Specifications 

ALG220, 9-3 
ALG221, 9-7 
ALG222, 9-11 
ALG223, 9-17 
ALG442, 12-3 
ALG600, 13-3 
ALG608/616, 9-23 
ALG626/628, 11-5 
ALG704 and 708, 10-19 
ALG728, 11-24 
APU300, 8-3 
APU305, 14-3 
BEM320, 14-14 
BEM321, 14-16 
BEM331, 14-19 
CBL300, 301, 302, 312, 313, 314, 5-7 
DSM314, 14-29 
ETM001, 14-35 
IC694MDL350, 7-11 
LRE001, 5-3 
MDL230, 6-2 
MDL231, 6-4 
MDL240, 6-7 
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MDL241, 6-9 
MDL250, 6-11, 6-12 
MDL260, 6-15 
MDL310, 7-3 
MDL330, 7-6 
MDL340, 7-8 
MDL390, 7-14 
MDL632, 6-19 
MDL634, 6-21 
MDL645, 6-23 
MDL646, 6-25 
MDL654, 6-28 
MDL655, 6-31 
MDL660, 6-34 
MDL732, 7-16 
MDL734, 7-18 
MDL740, 7-20 
MDL741, 7-22 
MDL742, 7-25 
MDL752, 7-28 
MDL753, 7-32, 7-35, 14-41 
MDL930, 7-41 
MDL931, 7-45 
MDL940, 7-48 
PBM300, 14-38 
power consumption, 14-24 
PSA040, 4-13, 4-18 
PSD040, 4-24, 4-29 
PWR321, 4-34 
PWR330, 4-37 
PWR331, 4-40 
slave module, 14-24 
TBB032, 15-2 
TBS032, 15-3 

Specifications: ALG390, 10-3 
Specifications: ALG391, 10-7 
Specifications: ALG392, 10-12 
Specifications: DSM324, 14-32 
Spring-style Terminal Block, 36 Pins: 

IC694TBS032, 15-3 
Station Manager, 14-36 
Status Data: ALG292, 10-15 
Status Word codes, COMMREQ, 11-46, 

11-51 

T 
TB1 Input Terminals, 3-4 
Technical support, 2-2 
Temperature, A-3 
Terminal Block 

Assembly, 2-20, 2-22, 15-4, 15-5 
external, for 32-Point Module, B-1 
installation, 2-23 

Terminating the bus, 14-26 
Termination Requirement, 5-10 

U 
UCMM, 14-23 
Universal Backplanes, 3-2 

V 
Vibration, A-3 

W 
Wiring 

Color coding, 2-7 
Routing wires, 2-8 

Wiring Information, 2-7 
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2 GOSSEN-METRAWATT

Contents

Page

Applications and brief description

The LINAX 4000L is a microprocessor-controlled continuous-line 
recorder with 1 to 4 line channels,
– 1 to 3 line channels and a printer channel.
The measuring channels are electrically isolated from each other 
and are floating. The recorder is connected to transducers and is 
served to measure proces-related signals.

Reference symbols in the text
<Key> Designation of the keys in the display and control 

panel

The information "right", "left" or "top", "bottom" – unless other-
wise stated – is on the understanding that the viewer looks at the 
front.

Important information for your safety!
It must absolutely be read and followed!

A condition of correct and safe operation of the continuous-
line recorder LINAX 4000L is that it is transported and stored 
in a suitable manner, competently installed and started as 
well as correctly operated and carefully serviced.

Only those persons must work on the recorder who are famil-
iar with installation, startup, operation and servicing of com-
parable equipment and who have the qualification required 
for their work.

The contents of these operating instructions and the safety 
notes affixed to the unit are to be observed.

The regulations, standards and directives mentioned in these 
operating instructions are for the Federal Republic of Ger-
many. When using the recorder in other countries, relevant 
national rules must be followed.

The recorder is constructed and tested according to 
DIN EN 61 010-1 "Safety requirements for electronic measur-
ing instruments", it left the factory in safe and proper condi-
tion. To maintain this condition and to ensure safe operation, 
the safety notes in these operating instructions with the 
heading "Caution" must be followed. Otherwise, persons 
could be endangered and the unit itself as well as other 
equipment and facilities could be damaged.

If the information contained in these operating instructions 
should not be sufficient in certain cases, the GOSSEN-
METRAWATT Service will be glad to provide further informa-
tion.
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GOSSEN-METRAWATT 3

1 Installation and startup

1.1 Scope of delivery
(see figure 1)

The continuous-line recorder LINAX 4000L comes with:
– 1 copy of operating instructions
– 2 fasteners Be
– 1 fiber pen insert Fe per measuring channel
– 1 pack of fanfold chart Fp or 1 roll chart Sr
– Depending upon the order, the respective number of 

screw-plug terminals Sk and reading ruler(s).

Figure 1 Scope of delivery of the LINAX 4000L

1.2 Selecting the mounting site 

Figure 2 Dimensional drawing LINAX 4000L (dimensions in mm)

Position of use Inclination to the side –30°... 0 ... + 30°
Inclination to the rear 20°
Inclination to the front 20°

Ambient temp. 0 ... 50 °C
Relative humidity ≤ 75 % annual average, 

max. 85 %. 
Prevent dewing!

1.3 Installation
(see figure 2 and figure 3)

Installation in switchboards

1. Insert the recorder into the switchboard from the front.

2. At the sides of the case, slide the fasteners Be into the guide 
grooves (see figure 3).
Note
The fasteners Be are suited for side-by-side mounting in hori-
zontal or vertical direction.

3. After aligning, equally tighten the fasteners Be.

Figure 3 Mounting the fasteners

Installation in grid frames

1. Fasten 4 each centering angle bracket (Ordering number 
A416A) on the grid frame.

2. Slide the fasteners Be into the guide grooves at the sides of the 
case (see figure 3).

3. After alignment, equally tighten the fasteners Be.

Be Fastener
Fe Fiber pen inserts
Fp Fanfold chart
Sk Screw-plug terminals
Sr Chart roll

Fe SkBe Sr

Fp

De

Panel cutout

Be Fastener
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4 GOSSEN-METRAWATT

1.4 Connection
(see figure 4)

Caution

The connection between the protective conductor connection and a pro-
tective conductor must be made prior to all other connections.

The unit can become dangerous when the protective conductor inside or 
outside the unit is interrupted or when the protective conductor connec-
tion is undone. 

Figure 4 Rear panel and wiring diagrams

1.4.1 Connecting the input signals
• Fasten the signal leads in the screw-plug terminals, maximum 

cross section 2 × 1 mm2.

The recorder must only be operated in installed condition.

A power line connection switch of sufficient switching capacity, which 
permits all-pole disconnection of the recorder from the power line, must 
be provided within reach of the mounting site. It must not annul the pro-
tective effect of the protective conductor.

1.4.2 Connecting the power supply
• Fasten the power supply lines, max. cross section 1 × 4 mm2

or 2 × 1.5 mm2, in the screw terminals. The cross section of 
the protective conductor must at least correspond to the cross 
section of the line power cable.

Stromsignale
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nn
un

gs
si

gn
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Signal inputs
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Current signals

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 919 of 3383



GOSSEN-METRAWATT 5

1.5 Chart loading

Figure 5 Unlocking the recording table

Figure 6 Recording table for roll chart

Figure 7 Recording table for fanfold chart

1.5.1 Recording table for roll chart
(see figure 5 and figure 6)

1. Unlock the recording table: Press the unlocking lever Eh down-
wards (see figure 5). The recording table tilts to the front. 
Remove the recording table.

2. Unfold the paper holddown device Pa.

3. Place the chart roll into the chart compartment Pm.

4. Pull the front end of the chart up to the pin platen and place 
the perforation onto the pins of the platen. Make sure chart 
and pin platen are in parallel!

5. Fold the paper holddown device Pa back.

6. Unfold the chart guide Pf.

7. Insert the take-up roll Ar

8. Fold the chart guide Pf back.
Note
When the recording table has been inserted into the recorder, 
the chart automatically winds onto the take-up roll.

9. Swing the recording table into the chassis until it engages.

1.5.2 Recording table for fanfold chart 
(see fig. 5, fig. 6 and fig. 7)

When changing the recording table for roll chart to fanfold chart, 
remove the guide spring Ff (see figure 6).

1. Unlock the recording table: Press the unlocking lever Eh down-
wards (see figure 5). The recording table tilts to the front. 
Remove the recording table.

2. Unfold the paper holddown device Pa.

3. Place the fanfold pack into the chart compartment Pm.

4. Unfold the chart guide Pf.

5. Pull the front end of the chart up to the pin platen and place 
the perforation onto the pins of the platen. Two folded layers 
must rest on the bottom of the chart compartment. Make sure 
chart and pin platen are in parallel!

6. Fold the paper holddown device Pa back.

7. Fold the chart guide Pf back.

8. Swing the recording table into the chassis until it engages.

Eh Unlocking lever

Ar

Pf Ff Pm Pa

Ar Take-up roll
Ff Guide spring
Pa Paper holddown device
Pf Chart guide
Pm Chart compartment

Pf Pm Pa

Pa Paper holddown device
Pf Chart guide
Pm Chart compartment
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6 GOSSEN-METRAWATT

1.6 Installing the fiber pen insert

1. Fold the scales up.

2. Install the fiber pen insert / print insert according to figure 8.

Figure 8 Installing the fiber pen insert

1.7 Switching the recorder on

Caution

Prior to switching the power supply on, verify that the operating voltage 
of the recorder (see nameplate) and the supply voltage agree.

A power line connection switch of sufficient switching capacity, 
which permits all-pole disconnection of the recorder from the 
power line, must be provided within reach of the mounting site. It 
must not annul the protective effect of the protective conductor.

1.8 Positioning the recording chart 
(see figure 9)

1. Press the lower grip boards of the recording table to the rear. 
The recording chart is transported with increased speed in the 
direction of flow.

2. Release the grip boards when the desired time line is reached.

Figure 9 Positioning the recording chart

2 Operation

2.1 Removing the recording chart
(see figure 10)

Figure 10 Removing the recording chart

The rec. table may be left in the unit when removing the chart.

Recording table for chart rolls
1. Unfold the chart guide downwards.

2. Remove the take-up roll.

3. Eventually separate the chart at the tear-off edge.

Recording table for fanfold chart
1. Unfold the chart guide downwards.

2. Remove the recording chart.

3. Eventually separate the chart at a fold.

Note
Two folded layers of the chart must rest in the chart compart-
ment.

2.2 Removing the rec. chart from the take-up roll
(see figure 11) 

Figure 11 Removing the recording chart from the take-up roll

1. Turn the flange without drive pinion through 45° and remove it 
from the take-up roll.

2. Grip the chart as shown in figure 11 and pull it off the axle.

3. Re-attach the right flange to the take-up roll and secure it by 
turning it through 45°.

4. Insert the take-up roll into the recording table. The drive pinion 
must be on the right side.

5. Close the chart guide.
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GOSSEN-METRAWATT 7

2.3 Changing the chart speed
The chart speed can be selected via the keys A, B and C of the 
display and control panel. The associated LEDs are switched on 
and off with these keys. The combination of the LED states 
signals the active speed.

Figure 12 Changing the chart speed

1. Unlock recording table: press locking lever Eh down
(see figure 5). Recording table swivels to the front.

2. Remove recording table.

3. Select chart speeds via the keys A, B and C.

4. Replace recording table.

Figure 13 Select response time

2.4 Select response time
(see figure 13)

The response time of the measuring systems can be selected for 
each channel. The response time is defined as the time that is 
required by the measuring system to travel from 10 % to 90 % of 
the scale length with leap change of the measuring signal from 
0 % to 100 %.

The setting behavior of the LINAX 4000L is linear. The revolution 
of the system motor is changed with the selection of the response 
time.

1. Unlock recording table: press locking lever Eh down
(see figure 5). Recording table swivels to the front.

2. Remove recording table.

3. Press the keys A and C of the display and control panel simul-
taneously. The LED above the key A flashes slowly. 

4. Select measuring channel with the keys B and C.

5. Press the key A of the display and control panel again.
The LED above the key A flashes quickly.

6. Select the response time with the keys B and C. The following 
response times can be selected: 

7. Press the key A, the selected response time is stored. The 
LED above the key A flashes slowly.

8. Select next channel. Repeat the steps 4 and 5.

9. Press the keys A and C simultaneously. The LEDs show the 
active chart speed.

10. Replace recording table.

A B C

0/1  mm/h

5  mm/h

10  mm/h

20  mm/h

60  mm/h

120  mm/h

300  mm/h

600  mm/h

(Basic setting)

Key

LED off LED onLegend:

A B C

Channel violet

Channel blue

Channel red

Channel green

Key

LED off LED onLegend: LED flashes slowly

LED flashes quicklyLED off LED onLegend:

A B C

2 s

5 s

20 s

60 s

Key

(Basic setting)
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8 GOSSEN-METRAWATT

3 Reconfiguration

3.1 Changing measuring ranges

Standard version

The recorder is supplied with 2 measuring range settings:

1. 0 ... 20 mA / 0 ... 10 V for all channels

2. 4 ... 20 mA for all channels

When changing the measuring range the hardware must be mat-
ched by means of jumpers.

3.1.1 Hardware matching by means of jumpers
(see figure 14 and 15) 

Figure 14

Figure 15 Electronic unit withdrawn

Withdraw electronic unit

1. Unlock recording table: press locking lever Eh down
(see figure 5). Recording table swivels to the front.

2. Remove recording table.

3. Lift locking lever Vh (see figure 14) and withdraw the module 
simultaneously.

4. Withdraw the electronic unit to such an extent that the jumpers 
are easily accessible (see figure 15).

5. Plug jumpers for the measuring range 0 ... 20 mA / 0 ... 10 V 
Remove jumpers for the measuring range 4 ... 20 mA

6. Slide-in electronic unit.

7. Replace recording table.

3.2 Set zero and calibrate the upper range limit
(see figure 16)

For the blue and violet channels, each two potentiometers (at the 
left bottom) are accessible in the display and control panel.

For the red and green channels, each two potentiometers (at the 
right bottom) are accessible in the display and control panel.

Figure 16 Display and control panel with potentiometer

The left potentiometer is for zero setting and the right potentiome-
ter for calibration of the upper range limit (see figure 16). For zero 
setting, a bipolar voltage and/or current generator is required.

1. Connect the power supply and switch on.

2. Connect the generator and apply the lower limit which adjusts 
the recording pen tip to the zero line of the chart.

3. Adjust the scale to the pen tip.

4. Set the generator to the lower limit.

5. Unlock recording table: press locking lever Eh down
(see figure 5). Recording table swivels to the front.

6. Remove recording table.

7. Set the pen tip to the beginning of the scale by means of the 
zero potentiometer.

8. Preset the upper range limit with the generator.

9. Set the pen tip to the end of the scale by means of the final 
value potentiometer.

10. Replace recording table.

Vh Locking lever

Kg Channel green
Kr Channel red
Kb Channel blue
Kv Channel violet

Kv Kb Kr Kg

Np Ep Np Ep
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GOSSEN-METRAWATT 9

3.3 Replacing scales
(see figure 17)

Figure 17 Replacing scales

1. Withdraw the fiber pen inserts.

2. Undo the scale screws at left.

3. Slide the scales to the right and disengage them from the scale 
screw.

4. Remove the scales to the left.

5. Install the scales in reverse order.

6. Install the fiber pen inserts.

7. Check the measuring system zero with beginning of scale.
See zero setting.

3.4 Replacing the label for the measuring points
(see figure 18)

Figure 18 Replacing the label for the measuring points

• Remove the flexible label for the measuring points from its 
holder and replace it with a new one.

4 Maintenance

4.1 Fuse replacement
(see figure 19)

Figure 19 Replacing fuse Si

Caution

Make sure that replacement fuses are of the specified type and the spec-
ified nominal current rating only. The use of mended fuses or shorting of 
the fuse holder is not permissible.

Live parts can be exposed when opening covers or removing parts, 
except where this is possible manually. Also connection points may be 
live.

1. Unscrew the fuse holder.

2. Replace fuse Si with a new one.

3. Replace the fuse holder.

Fuse values

230 V M 0.16 C
115 V M 0.315 C
24 V M 1.6 E

Si
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10 GOSSEN-METRAWATT

5 Technical data

Applied rules and standards

A) International standards 

B) German standards 

Symbols and their meaning 

Analog inputs and measuring ranges 

Deadband 0.25 % of range span
Setting time 2 s

Accuracy 

Variations 

Reference conditions 

Display

Scale
One graduation per measuring system
Scale face 5 mm wide
Character size 2 mm

Recording

Arrangement of measuring systems and color correlation

1. Line recording
Fiber recording pen with inkwell of approximately 1.4 ml, line 
length approximately 1300 m,
distance between the tips of the fiber recording pens 2 mm.

Recording 

Auxiliary voltage

24 V DC ± 20 %
Power consumption with max. fitting approx. 15 W/20 VA

24/115/230 V AC +10 %/–15 %
Frequency range 47.5 ... 63 Hz
Power consumption with max. fitting approx. 20 W/25 VA

Climatic suitability 

IEC 484 Potentiometric recorders

IEC 1010-1 Electrical safety (test voltages)

IEC 664 Overvoltage category, degree of pollution

IEC 66-2-6 Mechanical stress (vibrations)

IEC 68-2-27 Mechanical stress (shock)

IEC 529 Degrees of protection provided by enclosures

IEC 801, EN 60801 Immunity to interference of electromagnetic influences

EN 55011 Radio interference suppression

EN 61010
Safety requirements of measurement and control 
equipment

IEC 721-3-3 Climatic environmental conditions

IEC 742 Classification VDE 0551 safety transformers

DIN 43802 Scales

DIN 16234 Recording paper

DIN 43831 Cases

Symbol Meaning

X1n Lower range limit nominal range

X2n Upper range limit nominal range

X2n – X1n Range span nominal range

DC current 0...20 mA; Ri = 40 Ω
4...20 mA; Ri = 50 Ω

DC voltage 0...10 V; Ri = 500 kΩ

Deviation according to IEC 484 Class 0.5 referred to range span

Temperature 0.2 % / 10 K, additionally

Humidity Note infl. on rec. chart acc. to DIN 16234

Auxiliary voltage Hn 0.1 % at 24 V DC ± 20 %
0.1 % at 24 V AC +10 % / –15 %
0.1 % at 110 V AC +10 % / –15 %
0.1 % at 230 V AC +10 % / –15 %

AC interference voltages 
(see perm. interference voltages)

0.5 % of range span

Magnetic field of external origin 0.5 mT 0.5 % of range span

Mechanical stress 
according to DIN IEC 68-2-6/27
Transport Impact: 30 g/18 ms

Vibration: 2 g/5 ... 150 Hz
In function Vibration:

0.5 g/± 0,04 mm/
5...150 Hz/3 × 2 cycles

During and after the effect 
± 0.5 % of range span

Ambient temperature 25 °C ± 1 K

Relative humidity 45 ... 75 %

Auxiliary voltage Hn ± 2 %, nominal frequency ± 2 %

Mounting position Front upright ± 2°

Warm-up time 30 min

1 2 3 4 No. of line channels
� � � green
� � � red
� � � blue
� � � violet

×
×
×

×
×
×

×
×
×
×

Chart speed Speed selectable on control panel:
1/5/10/20/60/120/240/300/600 mm/h

Recording chart 32 m roll chart or 16 m fanfold chart

Visible chart length 60 mm

Recording width 100 mm
(chart width 120 mm, DIN 16230)

Chart intake (with roll chart) Via automatic paper take-up device (daily 
tear-off or wind-up of the 32 m possible)

Ambient temperature 0 ... 25 ... 50 °C

Transport and storage temperature –40 ... +70 °C

Relative humidity ≤ 75 % annual average
max. RH ≤ 85 % in function

Climatic class 3K3 acc. to IEC 721-3-3
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GOSSEN-METRAWATT 11

Electrical safety

Test according to DIN EN 61010-1 (classification VDE 0411)
and/or IEC 1010-1

Protection class I

Overvoltage category
III at the power input
II at the input 

Degree of pollution 
2 in the device and in the connection terminals 
according to VDE 0110 parts 1 and 2

Test voltage
3.75 kV measuring channels to energy supply
2.20 kV protective conductor to energy supply 

Functional extra low voltage with protective isolation
(PELV according to DIN EN 60950)

Between power input – measuring channels, control leads, inter-
face cables acc. to VDE 0100 part 410 and VDE 0106 part 101

Electromagnetic compatibility

The protection goals of the EMC directive 89/336/EWG as to 
radio interference suppression according to EN 55011 and as to 
immunity to interference according to EN 50082-2 are complied 
with.

Radio interference suppression
Limit class B according to EN 55011 and/or
Post Office decree 243/92.

Immunity to interference: Test according to IEC 801

The NAMUR industry standard EMC is met (Interface cables 
shielded).

Permissible interference voltages 

Connection, case and installation

Electrical connections
Protection type IP 20
Screw-plug terminals for signal inputs
Max. wire cross section 2 x 1 mm2

Screw terminals for line connection
Max. wire cross section 4 mm2

Case
Molded material for installation in panels or mechanical grids 
(see dimensional drawing for dimensions picture 2)

Protection type of case according to IEC 529
IP 54 for the front
IP 20 for the rear

Color of case
Silica-gray according to RAL 7032

Door of case
Molded material
Option: door with metal frame and glas pane, anti-glare

Fastening of case
With 2 fasteners (optionally for installation in panel or
mechanical grid), 
max. grid width 40 mm
centering angle brackets are required for installation in 
mechanical grids, (Ordering Number A416A) 

Position of use
Inclined to the side [–30° ... 0 ... +30°]
Inclined to the rear 20°,
Inclined to the front 20°

Mounting distance
Horizontal or vertical 0 mm, it must be possible to open the 
door of the case through 100°

Weight 
3 kg, approx.

6 Packing

The fiber pen inserts must be removed before the recorder is 
transported.
If the original packaging material is no longer available, wrap the 
recorder in air-cushion foil or corrugated paper and pack it in a 
sufficiently large crate which is lined with shock-absorbing mate-
rial (foam rubber or smilar material). The thickness of the padding 
must be matched to the weight of the device and the type of 
packaging. The crate must be marked "Fragile".

When shipped overseas, air-tight welding of the recorder into a 
0.2 mm thick polyethylene foil which contains a drying agent is 
additionally required. The quantity of the drying agent is to be 
chosen in line with the packaging volume and the expected dura-
tion of the transport (at least 3 months). The crate must addition-
ally be lined with a layer of double bituminous paper.

Type of test Test severity Variation Severity level

ESD (1/30 ns) 6 kV ≤ 1 % 3

HF field
Radiated 80 MHz ... 1 GHz
Line-guided 0.15 ... 80 MHz

10 V/m
10 V

≤ 1 %
≤ 1 %

3
3

Burst (5/50 ns) on
Power line
Test lead

2 kV
1 kV

≤ 1 %
≤ 1 %

3
3

Surge (1.2/50 μs) on
Power line common

differential
2 kV
1 kV

≤ 1 %
≤ 1 %

3
2

1 MHz pulse on
Power line common

differential
2 kV
1 kV

≤ 1 %
≤ 1 %

3
3

Perm. interference voltage

Series mode interference voltage 
peak-to-peak

≤ 0.3 × meas. span
max. 3 V

Push-pull rejection 35 dB

Common mode
interference voltage

60 V DC/250 V AC

Common mode rejection 83 dB for DC / 96 dB for AC
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Document Set

At a Glance This manual comprises three volumes.

Volume 1,
Processors,
Implementation/Diagnostics/Maintenance,
Integrated analog,
Integrated upcounting,
Integrated communication.

Volume 2,
Discrete input/output modules,
Remote adaptor modules for discrete input/outputs,
Process and AS-i supplies.

Volume 3.
Analog input/output modules,
Counting module,
Communication by PCMCIA card.
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About the Book

At a Glance

Document Scope This manual describes implementation of Micro PLCs.

Validity Note Contents

User Comments We welcome your comments about this document. You can reach us by e-mail at 
techpub@schneider-electric.com
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I
General introduction to a PLC 
station

At a Glance

Aim of this Part This part aims to provide a general description of a PLC station and its different 
components.

What's in this 
Part?

This part contains the following chapters:

Chapter Chapter Name Page

1 General introduction to Micro PLCs 17

2 General introduction to the components of a PLC station 21

3 General introduction to communication 33

4 Addressing system 43
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1
General introduction to Micro 
PLCs

Micro PLCs

Introduction The range of Micro PLCs comprises several PLC types, so as to best meet your 
needs.

The TSX 37-05, TSX 37-08 and TSX 37-10 PLCs, at the same time modules that 
are compact and capable of integrating one or two discrete input/output modules 
into the database, according to the type,
the TSX 37-21 and TSX 37-22 modular PLCs.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 944 of 3383



 General introduction to Micro PLCs

18 35004534 06 March 2007

TSX 37-05        
TSX 37-08         
TSX 37-10

The table below presents the TSX 37-05, TSX 37-08 and TSX 37-10 PLCs.

Type Illustration

the TSX 37-05PLC, incorporates a 28 input/output 
(16I +12O)module in its database. This is located in 
the first slot and has two available half slots which 
enable either a standard format module, or two half-
format modules, to be received.
Its maximum input/output capacity is 92 discrete I/O, 
with installation in the available slot of a 64 discrete I/
O module connected by an HE10 connector.

the TSX 37-08PLC, incorporates two 28 input/output 
(16I +12O)modules in its database. These are 
located in the first two slots and have two available 
half slots which enable either a standard format 
module, or two half-format modules, to be received. 
Its maximum input/output capacity is 120 I/O with 
installation in the available slot of a discrete 64 I/O 
module (connected by an HE10 connector).

the TSX 37-10PLCs, offer five database 
configurations. They differ in their supply voltage and 
the discrete module type installed in the first slot. 
These PLCs can receive a mini extension rack, which 
allows the number of local inputs/outputs to be 
extended to 192 I/O.
These PLCs are equipped with a real-time clock.

Base extension
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TSX 37-21        
TSX 37-22

The table below presents the TSX 37-21 and TSX 37-22 PLCs.

Type Illustration

The TSX 37-21PLC is available in 2 
configurations which differ according to 
the power supply type. 
These PLCs do not integrate discrete 
input/output modules in the database. 
They possess a maximum capacity of 256 
I/O when a mini extension rack is added.
They are equipped with a real-time clock, 
enabling the application memory volume 
to be extended and can receive a 
communication module.

the modular TSX 37-22 PLCs are identical 
in every way to TSX 37-21 PLCs, with 
further rapid counting and analog input/
output functions built in.

Base extension

Base extension
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2
General introduction to the 
components of a PLC station

At a Glance

Aim of this 
Chapter

This chapter aims to describe the main constituent elements of a TSX 37 PLC.

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

General information about discrete inputs/outputs 22

Local discrete inputs/outputs in the rack 23

Remote discrete inputs/outputs 24

Discrete safety inputs/outputs 26

Local analog inputs/outputs 27

Remote analog inputs/outputs 29

Counting channel 30

Forced PLC ventilation 32
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General information about discrete inputs/outputs

At a Glance All discrete modules ( see Micro Installation Manual, Volume 2 ) can be installed in 
all the available positions in TSX 37 PLCs. In order to best meet your requirements, 
two module sizes are on offer for the discrete inputs/outputs:

the standard size which takes up a slot (2 position),
the half-size which takes up a single position.

All the other modules (analog, counting, etc.) are half-size modules.
A mini extension rack, which can be directly connected to the PLC database, 
enables the number of available slots to be extended and therefore the number of 
modules, which can be used, to be increased.

Illustration Micro and discrete modules: 

PLC base Mini extension rack

Module 
with
standard
format

Module 
with
half
format
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Local discrete inputs/outputs in the rack

General points The discrete input/output modules differ in:
their format (standard and half-format),
their modularity (from 4S to 64I/O),
their channel types

direct current or alternative current inputs,
static or relay outputs,

their connector (HE10 screw terminal connector(s)).

Illustration The illustration below presents the different types of local discrete input/output 
modules in the rack. 

64 I/O 32I/32O/28I/O 16 I/O 12 I 8I 8O 4S
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Remote discrete inputs/outputs

Introduction The Micro range enables you to use remote discrete inputs/outputs (see Implemen-
tation manual Micro Volume 2) 

For this, two modules are proposed:
an offset module TSX STZ 10,
a bus master module AS-i TSX SAZ 10 (only on TSX 37-10 and TSX 37-21/22).

Using a              
TSX STZ 10 
offset module

The TSX STZ 10 offset module enables the inputs/outputs of 4 TSX 07-PLCs to be 
used remotely (up to 200m), and to thus increase the number of inputs/outputs in 
the configuration.

Illustration The schema below illustrates the connection between the TSK STZ 10 offset 
module and TSK 07 PLCs 

Using an AS-i 
TSX SAZ 10 bus 
master module

Using an AS-i interface module enables 124 input bits and 124 output bits distributed 
along 31 slave devices to be managed, with a limit of 4 input bits and 4 output bits 
per device. The maximum length of the bus without a relay is limited to 100 meters.

Note: This choice is exclusive: it is not possible to us both modules simultaneously.

10 - 16 - 24 I/O

10 - 16 - 24 I/O

10 - 16 - 24 I/O

10 - 16 - 24 I/O

Bus Length:
200 m max.
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Illustration The schema below illustrates an example of an AS-i bus 

Sensors/actuators

AS-i master

AS-i supply module

AS-i Bus
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Discrete safety inputs/outputs

General The TSX DPZ 10D2A safety module carries out a PREVENTA cabled safety 
function in a half-size module and the complete diagnostics of the safety string.
It offers an emergency stop monitoring or position interrupting function, adapted to 
the safety demands according to the EN 954-1, EN 418 and EN 60204-1 standards.

Illustration safety module: 
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Local analog inputs/outputs

Introduction The analog inputs/outputs from the TSX 37 range differ in their modularity, their 
performance and signal ranges offered (high voltage level, thermoelectric couple, 
heat probe, etc).
(For further details see Micro implementation manual Volume 2).

Analog inputs/
outputs built in 
to TSX 37-22 
PLCs

TSX 37-22 PLCs offer 8 inputs and 0-10 V 8 bit-output, and a 10V voltage reference 
output, which means that a large number of automatic cases can be answered 
economically.

These inputs may be associated to the TSX ACZ 03 adjustment and adaptation 
module, which allows:

manual adjustment of application values across 4 sliders,
conversion to 4-20 mA current from 0-10V signals,
adaptation of analog inputs to 24V discrete inputs (IEC type 1).

Illustration: 

8 I 0-10V and 1 O 0-10V, 8 bits.
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Analog input/
output module

Analog input/output modules, which can be installed in all TSX 37-05/08/10/21/22 
PLCs offer a high level of performance. They differ in modularity (from 2 to 8 
channels) and the input or output type (high voltage level, high current level, 
thermoelectric couple-inputs, heat probe-inputs, etc.). The connection is always 
made by a screw terminal block. 
Illustration: 

8 I
0-10 v +/- 10V
or
0-20 mA 4-20 mA
12 bits

4 I
differentials
multigrams
(+/- 10V, 4-20 mA
Thermocouple, Pt 
100,...)
16 bits

4 O
+/- 10V

16 bits+sign

2 O
+/- 10 V
0-20 mA
4-20 mA

11 bits + sign
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Remote analog inputs/outputs

General points The TSX STZ 10 I/O offset module enables the remote use (up to a distance of 
200 m) of up to 3 TSX AMZ 4• analog input/output modules from the TSX 07 PLC 
range (see Implementation manual Micro Volume 2).

Illustration The schema below illustrates the connection between the TSX STZ 10 offset 
module and the TSX AMZ 4 input/output module. 

Note: Using an input/output offset module for PLCs excludes the use of an AS-i 
master module.

TSX AMN4.

TSX AMN4.

TSX AMN4.

Bus length:
200 m max.
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Counting channel

Introduction TSX 37 PLCs offer 3 possibilities for counting:
via the first four discrete inputs of the first module,
by using the counting channels which are built in to TSX 37-22 PLCs,
via counting modules, which can be installed in the available positions              
(TSX CTZ 1A/2A, TSX CTZ 2AA).

Upcounting on 
discrete inputs

The first 4 inputs of the discrete module, located in the first slot of the PLC, make it 
possible to have 2 up/down counting channels at 500Hz.(See Counting built into 
bases, p. 259.

Illustration The illustration below shows the 4 inputs of the discrete module configurable in 
counting channels. 

Integrated 
upcounting

Built-in counting in TSX 37-22 PLCs makes it possible to have 2 10KHz counting 
channels, as well as all the signals necessary for implementing these functions 
(reset to zero, set to pre-selection, top-turn, etc.).

2 counting channels
to 500 Hz:
up counter,
down counter,
up/down counter.
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Illustration The illustration below locates the 2 integrated counting channels. 

Counting 
modules

The up and down counting modules differ in the number of channels offered, the 
40KHz or 500KHz counting frequency and the type and number of logical signals 
complementary to up/down counting functions.

Illustration The illustration below shows the different counting modules. 

2 x 10 KHz counting channels:
up counter,
down counter,
up/down counter (on the first channel).

1 x 40 KHz 
counting channel
up counter,
down counter,
up/down counter.

2 x 40 KHz 
counting channels
up counter,
down counter,
up/down counter.

2 x 500 KHz 
counting channels
up counter,
down counter,
up/down counter.
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Forced PLC ventilation

Introduction Depending on the PLC-type (TSX 37-05/08/10 or TSX 37-21/22 with or without mini 
extension rack), one or two ventilation modules can be installed above each PLC to 
assist the cooling of the different modules by forced convection.

Illustration The illustration below shows the ventilation module TSX FAN •• •. 

Usage 
conditions

These ventilation blocks should be used in the following cases:
Ambient temperature between 25°C and 70°C: forced ventilation increases the 
life span of the various Micro PLC components (MTBF increased by 25%).
Ambient temperature between 60°C and 70°C: the ambient temperature is 
limited to 60°C without ventilation, forced ventilation lowers the temperature 
inside the modules by more than 10°C (and removes the hot points) which brings 
the modules’ internal temperature down to the equivalent of the ambient 
temperature of 60°C.

In these conditions, the product life span is increased by more than 50%.

Three types of ventilation module are offered:
Ventilation module with 110V AC supply,
ventilation module with 220V AC power supply,
ventilation module with 24V DC supply,

Note: Using forced ventilation makes it necessary to take fitting precautions when 
analog modules of type TSX AEZ 414 are used in the PLC configuration (see 
(PLCs TSX 3705/ 3708/ 3710/ 3720; Implementation manual - volume 3)).
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3
General introduction to 
communication

At a Glance

Aim of this 
Chapter

This chapter aims to provide a general description of communication with Micro 
PLCs.

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Communication 34

UNI-TELWAY link 35

Character mode link by terminal port 37

Modbus Connection 38

FIPWAY link 39

FIPIO link 40

Modem link 41

Modbus Plus Link 42
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Communication

General TSX 37 PLCs offer a series of economic multidrop links via the terminal port of all 
the PLCs and an additional permanent connection for the operator dialog on         
TSX 37-21/22 PLCs.
These connections enable the connection of (one single protocol at a time):

a programming terminal and/or an operator dialog device (UNITELWAY master 
mode),
the PLC to an UNI-TELWAY multidrop link (UNI-TELWAY master or slave mode),
the PLC to the Modbus bus,
a printer or a terminal in character mode,
a modem.

A TSX P ACC 01 enables the PLC to be connected to a UNI-TELWAY link, when 
the distance between the devices is greater than 10 meters. If desired, it makes it 
possible to duplicate the terminal port in order to simultaneously connect a console 
and an operator dialog device on a TSX 37 05/08/10 PLC.

TSX 37-21 and TSX 37-22 PLCs are also fitted with a slot which makes it possible 
to receive a communication module in PCMCIA format (full-duplex or half-duplex, 
UNI-TELWAY, JBUS/MODBUS, FIPWAY, FIPIO Agent, Modbus+, modem 
asynchronous series of links).
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UNI-TELWAY link

General Communicating via UNI-TELWAY allows the exchange of data between all the 
devices which are connected on the bus. The UNI-TELWAY standard is a UNI-TE 
protocol which creates a hierarchical structure (one master and several slaves).
The master device is the bus manager.

UNI-TELWAY 
master link by 
terminal port

Illustration: 

TSX 37-05/08/10

TSX 37-21/22

Insulating device
TSX P ACC01
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UNI-TELWAY 
slave link by 
terminal port and 
master by 
PCMCIA module

Illustration: 

Branching device 
TSX SCA 50

TSX 37-21
Master

Insulating 
device
TSXP 
ACC01

ALTIVARTSX 37-21 Slave TSX 17

UNI-TELWAY

Insulating 
device
TSXP ACC01

TSX 37-10
Slave
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Character mode link by terminal port

General Communication via character mode enables dialog and communication functions to 
be carried out between the PLCs and their environment.

common peripherals: printers, keyboard-screen, workshop terminal,
specialized peripherals: bar code readers,
link to a checking or production management calculator, 
data transmission between heterogeneous devices (numerical commands, 
variable speed controllers, etc),
link to an external modem.

Illustration character mode link to a printer: 
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Modbus Connection

General points Communicating via Modbus allows data exchange between the master and all the 
slave devices which are connected on the bus. The Modbus protocol is a protocol 
which creates a hierarchical structure (one master and several slaves).

Illustration connection to Modbus bus via terminal port: 

JBUS/MODBUS 
link via 
communication 
module

Illustration: 

TSX 37-05/08/10/21/22

TSX 57
Master

TSX SCA 50 
branching 
device

JBUS/MODBUS

TSX 37-21
slave

TSX 37-21
slave

TSX 37-21
slave
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FIPWAY link

General points To decentralize peripheral devices, intelligence and ultra-remote services, 
Schneider Automation offers the FIPWAY industrial local network.

The FIPWAY network conforms entirely to the FIP standard with access by a bus 
arbitrator.
A FIPWAY communication channel comprises three elementary functions:

The inter-station message handling function which guarantees the routing of 
messages,
the telegram sending/receiving function,
the common words (%NW) or shared table production/consumption function.

Illustration connection to the FIPWAY network via communication module: 

TSX 57

FIPWAY

TSXFPACC4

TSX 37-22 TSX 37-21
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FIPIO link

General Communicating via FIPIO is part of the WORLDFIP global offer from Schneider 
Automation.
FIPIO is a field bus, which allows the decentralization of the inputs/outputs of a PLC 
station and its industrial peripheral devices nearest to the operational part.

The FIPIO protocol depends on the producer/consumer exchanges (example: 
common words) and the bus is managed by a bus arbitrator.

Illustration FIPIO link by communication module: 

TSX series 7

TBX

TBX

TBX

TSX 37-22

FIPIO
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Modem link

General A large number of applications are affected by modem communications.

Communicating via the TSX MDM 10 modem makes it possible to access stations, 
which have been offset by the switched public telephone network in order to carry 
out checks, diagnostics, or remote controls.

Illustration connecting to the telephone network with a PCMCIA card modem: 

TSX 37-21/22
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Modbus Plus Link

General Communicating by Modbus Plus allows the exchange of data between all the 
devices connected on the network.

The Modbus Plus protocol is based on the principle of a Logical Token passing bus. 
Each station on the same network is identified by an address between 1 and 64 and 
has access to the network after receiving a token. Duplicated addresses are not 
valid.

Illustration Illustration: 

TSX 37-21/22
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4
Addressing system

Channel address settings

General points The channel address settings are geographic; i.e. they depend on the physical 
position of the module in the PLC or extension.

Illustration The illustration below shows some configuration examples  
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Rules Given that the basic module size is half-size, full-size modules are addressed as two 
superimposed half-size modules.
The term Position represents either a half size module, or the upper or lower part 
of a full-size module.

Discrete input/output syntax is as follows:

Channel address 
setting

The table below provides the channel address settings by full-size format module 
type.

The table below provides the channel address settings by half-size module type.

% I or Q Position . Channel

Symbol %I: input
%Q: output

1 to 4 (37 05/10)
1 to 6 (37 08/21/22
1 to 8 (37 10 + RKZ02
1 to 10 (37 21/22 + RKZ02 

Connection i

64 I/O 32 I 32 O 28 I/O

Channel 
number i

Odd position 0 to 31 0 to 15 0 to 15 0 to 15

Even position 0 to 31 0 to 15 0 to 15 0 to 11

Channel 
Address

Odd position %Ix.0 to %Ix.31 %Ix.0 to %Ix.15 %Qx.0 to %Qx.15 %Ix.0 to %Ix.15

Even position %Q(x+1).0 to 
%Q(x+1).31

%I(x+1).0 to 
%I(x+1).15

%Q(x+1).0 to 
%Q(x+1).15

%Q(x+1).0 to 
%Q(x+1).11

16 I/O 12 I 8 O 4 O

Channel 
number i

Odd or even 
position

E: 0 to 7 0 to 11 0 to 7 0 to 3

S: 8 to 15

Channel 
Address

Odd or even 
position

%Ix.0 to %Ix.7 %Ix.0 to %Ix.11 %Qx.0 to %Qx.7 %Qx.0 to %Qx.3

%Qx.8 to %Qx.15
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II
 TSX 37 PLC

At a Glance

Aim of this Part This part is about the TSX 37-05, TSX 37-08, TSX 37-10 and TSX 37- 21/22 PLCs.

What's in this 
Part?

This part contains the following chapters:

Chapter Chapter Name Page

5  TSX 37-05 PLC 47

6  TSX 37-08PLC 55

7  TSX 37-10PLC 63

8 TSX 37-21 and TSX 37-22 PLCs 71

9 TSX 37 PLC supplies 81

10 Memories on TSX 37 85

11 Mini extention rack 95

12 TSX 37 PLC performance 99

13 Commissioning standards and conditions 101
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5
 TSX 37-05 PLC

At a Glance

Aim of this 
Chapter

This chapter is about the TSX 37-05 PLC, its physical description and its technical 
characteristics.

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Introduction to the TSX 37 05 PLC base 48

TSX 37-05: physical description 50

Characteristics of the TSX 37-05 52

Display panel on TSX 37-05 53
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Introduction to the TSX 37 05 PLC base

General points A TSX 37-05 PLC base groups under one product reference:
a rack comprising the supply to the base (100-240V AC), the processor, the 
dedicated memory, the watchdog in FLASH EPROM and two half-slots for the 
modules,
a discrete module of 28 standard size inputs/outputs in the first slot in the rack.

Catalog data data table:

(1) with 1 64 input/output module with HE10 connectors,
(2) taking into account the available slots, the number of modules cannot be 
cumulated.

Reference Number Supply Built-in input/output module

TSX 3705 028DR1 100240V AC TSX DMZ 28DR: 16 24V DC inputs, 12 
relay outputs

Discrete inputs/
outputs

Maximum number of 
discrete I/Os

in the base (1) 92

remote (TSX 07) 0

remote on the AS-i bus 0

Maximum number of 
modules (2)

28 discrete inputs/
outputs

2

32 discrete inputs/
outputs

1

64 discrete inputs/
outputs (high density)

1

input/output mismatch 
(for TSX 07 I/O or AS-i 
bus)

0

Analog Number of analog input/output modules (2) 2

No. of analog inputs 16

No. of analog outputs 8

Counting No. of 500Hz counting channels on discrete inputs 2

No. of counting modules (2) 2

No. of 40kHz or 500kHz counting channels 4
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RS 485 terminal 
port

With an 8-point mini-DIN size RS 485 terminal port, it is possible to:
connect an FTX type terminal or a compatible PC, a printer,
and to connect the PLC to the UNI-TELWAY or Modbus busses. For this, it 
proposes, by default, the UNI-TELWAY 96 Baud master communication mode 
and, by configuration:

the UNI-TELWAY slave mode or,
ASCII character mode or,
the Modbus protocol.

Note: The terminal and PLC can both be connected to the UNI-TELWAY bus using 
the TSX P ACC 01 insulating device. This should be used when the distance 
between the UNI-TELWAY connection equipment is greater than 10 meters (see 
TSX unit P ACC 01, p. 383).
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TSX 37-05: physical description

Illustration TSX 37-05: 
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Number table function description of the numbers:

Number Description

1 2 slot rack comprising the supply, the processor and its memory.

2 Fixing hole for the PLC.

3 Centralized display panel.

4 Terminal port (TER).

5 RESET button.

6 Access door to the supply terminals.

7 Stack change information label.

8 Access door to the optional stack and data protection switch for the operating 
system.

9 A 28 I/O module whose basic position is in the first slot.

10 Mounting device on DIN mounting rail.

Note: For an IP20 protection index, place the protection covers in the empty slots. 
These covers, which are not supplied, should be ordered in batches of 10, quoting 
the reference TSX RKA 01.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 978 of 3383



 TSX 37-05 PLC

52 35004534 06 March 2007

Characteristics of the TSX 37-05

Table of 
characteristics

Technical characteristics:

(1) The first value corresponds to a program in List. The 2nd value corresponds to a 
program in Ladder language.
(2) Size by default; can be extended at the expense of the application program size.
(3) 9 Kwords available for the backup application + 1 Kword for the %MW backup.
(4) A maximum of 16 timers with a 10ms time base.
(5) Inoperative overhead and I/O management.

PLCs TSX 37-05

Functions No. of local discrete inputs/outputs 92

No. of remote discrete inputs/outputs (TSX 07 
and AS-i)

0

No. of integrated UNI-TELWAY connections 1

Communication modules 0

Real-time clock No

Integrated analog No

Integrated upcounting
-500Hz (on discrete input)
-10kHz

Yes
No

Memory Savable internal RAM
- program (100% Boolean)
- data
- constant

9 Kwords
2/1.6 Kinst. (1)
1 Kwords (2)
128 words (2)

Integrated Flash Eprom 10 Kwords (3)

Memory extension - No

Execution time by 
Kinst.(5)

RAM (100% Boolean) 0.3ms

System overhead 1.9 ms

Application structure Master task 1

Fast task 1

Processing on events 1 to 8

Pre-defined function 
blocks

Timers 64 (4)

Counters 32
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Display panel on TSX 37-05

General points The display block 1 centralizes all the information needed for diagnostics and for 
maintenance of the PLC and its modules. For this, it provides the following:

8 LED status displays giving PLC function information ( RUN, TER, I/O, ERR and 
BAT LEDs) and the current display mode (R, I/O, WRD and DIAG LEDs),
from a block of 96 LED displays making it possible to display:

 local inputs/outputs in display mode (BASE LED on): the state of all 
discrete inputs and outputs of the PLC,
in diagnostic mode (DIAG LEDs on):
"module" errors (all LEDs associated with the module flash slowly),
or
"channel" errors (LED display associated with the channel),
in object display mode (WRD LED on): the contents of a maximum of 16 
%MWi, %SWi, or %KWi words (these words are displayed in binary or 
hexadecimal), the state of a group of 64 %Mi, %Si or %Xi bits,

a push button which enables the information sequence to be viewed and to 
change the display mode.

Illustration display panel: 

Note: For further information concerning the display block, please refer to 
theDisplay panel, p. 173
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6
 TSX 37-08PLC

At a Glance

Aim of this 
Chapter

This chapter is about the TSX 37-08 PLC, its physical description and its technical 
characteristics.

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Introduction to the TSX 37 -08 PLC base 56

TSX 37-08: physical description 58

Characteristics of the TSX 37-08 60

Display panel on TSX 37-08 61
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Introduction to the TSX 37 -08 PLC base

Introduction to 
the TSX 37 08 
PLC base

A TSX 37-08 PLC base groups under one product reference:
a rack comprising the supply to the base (100-240V AC), the processor, the 
dedicated memory, the watchdog in FLASH EPROM and two half-slots for the 
modules,
2 standard size discrete 28 input/output modules in the first two rack slots.

Catalog data data table:

(1) with 1 64 input/output module with HE10 connectors,
(2) taking into account the available slots, the number of modules cannot be 
cumulated.

Reference Number Supply Integrated input/output modules

TSX 3708 056DR1 100240V AC TSX DMZ 28DR: 16 24V DC inputs, 12 
relay outputs

Discrete inputs/
outputs

Maximum number of 
discrete I/Os

in the base (1) 120

remote (TSX 07) 0

remote on the AS-i bus 0

Maximum number of 
modules (2)

28 discrete inputs/outputs 3

32 discrete inputs/outputs 1

64 discrete inputs/outputs 1

64 discrete inputs/outputs 
(high density)

0

input/output mismatch (for 
TSX 07 I/O or AS-i bus)

0

Analog Number of analog input/output modules (2) 2

No. of analog inputs 16

No. of analog outputs 8

Counting No. of 500Hz counting channels on discrete inputs 2

No. of counting modules (2) 2

No. of 40kHz or 500kHz counting channels 4
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RS 485 terminal 
port

With an 8-point mini-DIN size RS 485 terminal port, it is possible to:
connect an FTX type terminal or a compatible PC, a printer,
and to connect the PLC to the UNI-TELWAY or Modbus busses. For this, it 
proposes, by default, the UNI-TELWAY 96 Baud master communication mode 
and, by configuration:

the UNI-TELWAY slave mode or,
ASCII character mode or,
the Modbus protocol.

Note: The terminal and PLC can both be connected to the UNI-TELWAY bus using 
the TSX P ACC 01 insulating device. This should be used when the distance 
between the UNI-TELWAY connection equipment is greater than 10 meters (see 
TSX unit P ACC 01, p. 383).
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TSX 37-08: physical description

Illustration TSX 3708: 
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Address table description for each address:

Address Description

1 3 slot rack containing the supply, the processor and its base memory.

2 PLC fixing hole.

3 Centralized display block.

4 Terminal port (TER).

5 Mounting device on DIN mounting rail.

6 RESET button.

7 Access door to the supply terminals.

8 Access door to the optional battery and to the operating system data protection 
switch.

9 Two 28 I/O modules, positioned as standard in the first two slots.

Note: For an IP20 protection rating, place protection covers in the empty slots. 
These covers, which are not supplied, should be ordered separately in lots of 10, 
quoting the reference TSX RKA 01.
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Characteristics of the TSX 37-08

Table of 
characteristics

Technical characteristics:

(1) The first value corresponds to a program in List. The 2nd value corresponds to a 
program in Ladder language.
(2) Size by default; can be extended at the expense of the application program size.
(3) 9 Kwords available for the backup application + 1 Kword for the %MW backup.
(4) A maximum of 16 timers, with a 10ms time base.
(5) Inoperative overhead and I/O management.

PLCs TSX 37-08

Functions No. of local discrete inputs/outputs 120

No. of remote discrete inputs/outputs 
(TSX 07 and AS-i)

0

No. of integrated UNI-TELWAY 
connections

1

Communication modules 0

Real-time clock No

Integrated analog No

Integrated upcounting
-500Hz (on discrete input)
-10kHz

Yes
No

Memory Savable internal RAM
program (100% Boolean)
data
constant

9 Kwords
2/1.6 Kinst. (1)
1 Kword (2)
128 words (2)

Integrated Flash Eprom 10 Kwords (3)

Memory extension - No

Execution time by Kinst.(5) RAM (100% Boolean) 0.3ms

System overhead 1.9 ms

Application structure Master task 1

Fast task 1

Processing on events 1 to 8

Pre-defined function blocks Timers 64 (4)

Counters 32
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Display panel on TSX 37-08

General points The display block 1 centralizes all the information needed for diagnostics and for 
maintenance of the PLC and its modules. For this, it provides the following:

8 LED status displays giving PLC operating information ( RUN, TER, I/O, ERR 
and BAT LEDs) and the current display mode (R, I/O, WRD and DIAG LEDs),
from a block of 96 LED displays making it possible to display:

 local inputs/outputs in display mode (BASE LED on): the state of all 
discrete inputs and outputs of the PLC,
in diagnostic mode (DIAG LEDs on):
"module" errors (all LEDs associated with the module flash slowly),
"channel" errors (LED display associated with the channel),
in object display mode (WRD LED on): the contents of a maximum of 16 
%MWi, %SWi, or %KWi words (these words are displayed in binary or 
hexadecimal), the state of a group of 64 %Mi, %Si or %Xi bits,

a push button which enables the information sequence to be viewed and to 
change the display mode.

Illustration display panel: 

Note: For further information concerning the display block, please refer to 
theDisplay panel, p. 173
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7
 TSX 37-10PLC

At a Glance

Aim of this 
Chapter

This chapter is about the TSX 37-10 PLC, its physical description and its technical 
characteristics.

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Introduction to the TSX 37 -10 PLC base 64

TSX 37-10: description 67

Characteristics of the TSX 37-10 69

TSX 37-10 display block 70
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Introduction to the TSX 37 -10 PLC base

General points A TSX 37-10 PLC base groups under one product reference:
a rack comprising the supply to the base (24 VDC or 100-240 VAC), the 
processor, the dedicated memory, the backup memory in FLASH EPROM and 
two slots for the modules,
a discrete module of 28 or 64 standard size inputs/outputs in the first slot in the 
rack.

Table of the different types of TSX 37 10 base:

Using the TSX RKY 02 mini extension rack means 2 extra slots can be added to the 
PLC. The package allows the use of 3 slots which can each be equipped with a 
standard format module or two half-format modules.

Base Supply Built–in input/output module

TSX3710028AR1 100240V AC TSXDMZ28AR:16 115V AC inputs, 
12 relay outputs

TSX3710028DR1 100240V AC TSX DMZ 28DR: 16 24V DC inputs, 
12 relay outputs

TSX3710128DR1 24V DC TSX DMZ 28DR: 16 24V DC inputs, 
12 relay outputs

TSX3710128DT1 24V DC TSXDMZ28DT: 16 24V DC inputs, 12 
static outputs

TSX3710128DTK1 24V DC TSXDMZ28DTK: 16 24V DC inputs, 
12 static outputs

TSX3710164DTK1 24V DC TSX DMZ 64 DTK: 32 24V DC inputs, 
32 static outputs
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Catalog data The following table gives the maximum configurations of the TSX 37 10 PLCs:

(*) The counting modules are only to be installed in the basic PLC model.
A TSX 37-10 configuration can receive 2 analog modules and 2 counting modules.

Discrete inputs/
outputs

Maximum number of 
discrete I/Os

in the base 128

in the base and extension 192

in the base + extension + 
remote (I/O TSX 07)

268

in the base + extension + 
remote (AS-i bus)

408

remote (4 TSX 07) 96

remote on the AS-i bus 
(124I + 124O)

248

Maximum number of 
modules

28 or 32 discrete inputs/
outputs

4

64 discrete inputs/outputs 
(high density)

2

input/output mismatch (for 
TSX 07 I/O or AS-i bus)

1

Analog Number of analog input/output modules 2

No. of analog inputs 16

No. of analog outputs 8

Counting No. of 500Hz counting channels on discrete inputs 2

No. of counting modules (in the PLC)(*) 2

No. of 40kHz or 500kHz counting channels 4
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RS 485 terminal 
port

With an 8-point mini-DIN size RS 485 terminal port, it is possible to:
connect an FTX type terminal or a compatible PC, a printer,
and to connect the PLC to the UNI-TELWAY or Modbus busses. For this, it 
proposes, by default, the UNI-TELWAY 96 Baud master communication mode 
and, by configuration (see Communication incorporated in the bases, p. 343:

the UNI-TELWAY slave mode or,
ASCII character mode or,
the Modbus protocol.

Note: The terminal and PLC can both be connected to the UNI-TELWAY bus using 
the TSX P ACC 01 insulating device. This should be used when the distance 
between the UNI-TELWAY connection equipment is greater than 10 meters (see 
TSX unit P ACC 01, p. 383).
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TSX 37-10: description

Illustration TSX 37-10: 
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Number table function description of the numbers:

Number Description

1 2 slot rack comprising the supply, the processor and its memory.

2 Fixing hole for the PLC.

3 Centralized display panel.

4 Terminal port (TER).

5 RESET button.

6 Access door to the supply terminals.

7 Stack change information label.

8 Access door to the optional stack and data protection switch for the operating 
system.

9  A 28 or 64 I/O module whose basic position is in the first slot.

10 Access cover to the connection connector of the mini extension rack.

11 Mounting device on DIN mounting rail.

Note: For an IP20 protection index, place the protection covers in the empty slots. 
These covers, which are not supplied, should be ordered separately in batches, 
quoting the reference TSX RKA 01.
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Characteristics of the TSX 37-10

Table of 
characteristics

Technical characteristics:

(1) The first value corresponds to a program in List. The 2nd value corresponds to 
a program in Ladder language.
(2) Size by default; can be extended at the expense of the application program size.
(3) 15 Kwords available for the backup application + 1 Kword for the %MW backup.
(4) A maximum of 16 timers, with a 10ms time base.
(5) Inoperative overhead and I/O management.

PLCs TSX 37-10

Functions No. of discrete input/output
TSX 07 local + remote
local + remote on the AS-i bus

268
408

No. of connections
Built-in UNI-TELWAY

1

Communication modules 0

Real-time clock Yes

Integrated analog No

Integrated upcounting
On discrete inputs (-500 Hz)
-10 kHz

Yes
No

Internal memory Savable internal RAM
program (100% Boolean) (1)
data (in internal RAM)
constant

14 Kwords
4.7/2.7 Kinst.
1 Kword (2)
128 words (2)

Built-in Flash Eprom 16 Kwords (3)

Memory extension PCMCIA card No

Execution time by 
Kinst.(5)

RAM (100% Boolean)
PCMCIA (100% Boolean)

0.3ms
-

System overhead 1.9 ms

Application structure Master task 1

Fast task 1

Task on events 1 to 8

Pre-defined function 
blocks

Timers 64 (4)

Counters 32
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TSX 37-10 display block

General points The display block 1 centralizes all the information needed for diagnostics and for 
maintenance of the PLC and its modules. For this, it provides the following:

8 status LEDs giving PLC operating information (the RUN, TER, I/O, ERR and 
BAT LEDs) and current display mode (the R I/O, WRD and DIAG LEDs),
from a block of 96 LED displays making it possible to display:

 local inputs/outputs in display mode (BASE or EXT LED on) : the status of 
all discrete PLC inputs and outputs and the mini extension rack,
remote inputs/outputs in display mode (R I/O LED lit) : the discrete        
input/output status of each slave present on the AS-i bus,
in diagnostic mode (DIAG LEDs on):
"module" errors (all LEDs associated with the module flash slowly),
or
"channel" errors (LED display associated with the channel),

for remote inputs/outputs on the AS-i bus : the state of each slave (slaves with 
error flashing),
in object display mode (WRD LED on): the contents of a maximum of 16 
%MWi, %SWi or %KWi words (displayed in binary or hexadecimal mode), the 
status of a group of 64 %Mi, %Si or %Xi bits, the status of the TSX 07 module 
input and output bits used as discrete remote inputs/outputs,

a push button which enables the information sequence to be viewed and to 
change the display mode.

Illustration display panel: 

Note: For further information concerning the display block, please refer to the 
Display panel, p. 173
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8
TSX 37-21 and TSX 37-22 PLCs

At a Glance

Aim of this 
Chapter

This chapter is about the TSX 37-21 and TSX 37-22 PLCs, their physical description 
and their technical characteristics.

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Introduction to the TSX 37-21 and TSX 37-22 PLC bases 72

 TSX 37-21 and TSX 37-22: description 75

Characteristics of the TSX 37-21 and the TSX 37-22 77

 TSX 37-21 and TSX 37-22 display panel 79
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Introduction to the TSX 37-21 and TSX 37-22 PLC bases

General points The TSX 37-21 and TSX 37-22 PLC bases consist of a rack containing the 24V DC 
supply (TSX 37-21 101 and TSX 37-22 101) or 100-240V AC supply (TSX 37-21 and 
TSX 37-22 001), the processor, the dedicated memory, the backup memory and 3 
module slots.

Using the TSX RKZ 02 mini extension rack means 2 extra slots can be added to the 
PLC. The group makes 5 slots are available which can each be equipped with a 
standard size module or two half-size modules, except for the first slot which can 
only receive standard size modules.

A memory extension card and a communication module can be received using two 
PCMCIA size slots.
Analog and built-in counting functions can also be accessed using 3 connectors 
provided by the TSX 37-22 PLC.
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Catalog data The following table gives the maximum configurations for the TSX 37-21 and      
TSX 37-22 PLCs (maximum number of modules and inputs/outputs):

(1) The counting modules can only be installed in the basic PLC model.
A TSX 37-21/22 configuration can receive 4 analog modules and 4 counting 
modules.
(2) PCMCIA communication card (FIPWAY, FIPIO Agent, Modbus+ Modem).

PLC                                              TSX 37-21 37-22

I/O Maximum number 
of discrete I/Os

in the base 192 192

in the base+extension 256 256

in the base+extension+remotes (TSX 07) 332 332

in the base+extension+remotes (AS-i bus) 472 472

remote (4 TSX 07) 96 96

remote on the AS-i bus (124I+124O) 248 248

Maximum number 
of modules

28 or 32 discrete inputs/outputs 5 5

64 discrete inputs/outputs (high density) 3 3

input/output mismatch (for TSX 07 I/O or AS-i 
bus)

1 1

Analog Maximum number of analog input/output modules 4 4

Maximum number of analog inputs in the rack 32 32

Maximum number of analog outputs in the rack 16 16

Maximum number of built-in analog inputs in the rack - 8

Maximum number of built-in analog output - 1

Counting Maximum number of 500Hz counting channels on discrete inputs 2 2

Maximum number of counting modules (in the PLC) (1) 4 4

Maximum number of 40kHz and/or 500kHz counting channels 7 7

Maximum number of built-in counting channels (10 kHz) - 2

Communication Number of communication modules (2) 1 1
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RS 485 terminal 
port

Using two RS 485 terminal ports in 8 point mini-DIN size, it is possible to connect:
TER: an FTX type terminal or compatible PC, or to connect the PLC to the       
UNITELWAY bus or Modbus via the TSX P ACC 01 insulating device,
AUX: an operator dialog terminal, or a printer.

For this, the terminal port and dialog operator port propose by default the UNI-
TELWAY master 96 Baud communication mode and, by configuration (see 
Communication incorporated in the bases, p. 343:

the UNI-TELWAY slave mode or,
ASCII character mode or,
the Modbus protocol.
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 TSX 37-21 and TSX 37-22: description

Illustration TSX 37-21 and TSX 37-22: 

TSX 37-21

TSX 37-22
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Address table Description for each address:

Address Description

1 3 slot rack containing the supply, the processor and its base memory.

2 PLC fixing hole.

3 Centralized display block.

4 Terminal port TER.

5 AUX operator dialog port.

6 Slot for a memory extension card. If there is no card, this slot is equipped with 
a cover which must be left in place as removing it will cause:.
• the PLC to stop,
• the terminal port to be inactive.

7 Access door to the supply terminals.

8 Battery change information label.

9 Supply terminals.

10 Slot for a communication module..

11 Access door to the optional battery and to the operating system data protection 
switch.

12 Mini extension rack connector, fully protected by a removable cover.

13 Mounting device on DIN mounting rail.

14 Connectors for built-in analog and counting functions.

Note: For an IP20 protection rating, place protection covers in the empty slots. 
These covers, which are not supplied, should be ordered separately in lots of 10, 
quoting the reference TSX RKA 01.
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Characteristics of the TSX 37-21 and the TSX 37-22

Table of 
characteristics

Technical characteristics:

(1) The first value corresponds to a program in List. The 2nd value corresponds to 
a program in Ladder language.
(2) Size by default; can be extended at the expense of the application program size.
(3) 15 Kwords available for the backup application + 1 Kword for the %MW backup.
(4) Can be extended to 24.5 Kwords.

PLCs TSX 37-21 TSX 37-22

Functions No. of discrete input/output
TSX 07 local + remote
local + remote on the AS-i bus

332
472

332
472

No. of connections
Built-in UNI-TELWAY

1 1

Communication modules 1 1

Real-time clock Yes Yes

Integrated analog No Yes

Integrated upcounting
-500 Hz
-10 kHz

Yes
No

Yes
Yes

Internal memory Savable internal RAM 20 Kwords

program (100% Boolean) (1) 7.9/4.5 Kinst.

data (in internal RAM) 2 Kwords (2)

constant 128 words (2) 128 words (2)

Built-in Flash Eprom 16 Kwords (3)

Memory 
extension

PCMCIA card 32 Kwords

PCMCIA card 64 Kwords

PCMCIA card 128 Kwords

Execution time 
by Kinst.(7)

RAM (100% Boolean)
PCMCIA (100% Boolean)

0.15 ms
0.225 ms

0.15 ms
0.225 ms

System overhead 1.6 ms 2.3 ms

Application 
structure

Master task 1 1

Fast task 1 1

Task on events 1 to 16 1 to 16

Pre-defined 
function blocks

Timers 64 (6) 64 (6)

Counters 32 32
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(5) Can be extended to 32 Kwords.
(6) A maximum of 16 timers, with a 10ms time base.
(7) Inoperative overhead and I/O management.
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 TSX 37-21 and TSX 37-22 display panel

General points The display block 1 centralizes all the information needed for diagnostics and for 
maintenance of the PLC and its modules. For this, it provides the following:

8 status LEDs giving PLC operating information (the RUN, TER, I/O, ERR and 
BAT LEDs) and current display mode (the R I/O, WRD and DIAG LEDs),
from a block of 96 LED displays making it possible to display:

 local inputs/outputs in display mode (BASE or EXT LED on): the status of 
all discrete PLC inputs and outputs and the mini extension rack,
remote inputs/outputs in display mode (R I/O LED lit): the discrete input/
output status of each slave present on the AS-i bus,
in diagnostic mode (DIAG LEDs on):
"module" errors (all LEDs associated with the module flash slowly),
or
"channel" errors (LED display associated with the channel),
for remote inputs/outputs on the AS-i bus: the state of each slave (slaves with 
error flashing),
in object display mode (WRD LED on): the contents of a maximum of 16 
%MWi, %SWi or %KWi words (displayed in binary or hexadecimal mode), the 
status of a group of 64 %Mi, %Si or %Xi bits, the status of the TSX 07 module 
input and output bits used as discrete remote inputs/outputs,

a push button which enables the information sequence to be viewed and to 
change the display mode.

Illustration display panel: 
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9
TSX 37 PLC supplies

At a Glance

Aim of this 
Chapter

This chapter is about the TSX 37 PLC base supplies.

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Alternating current supplies 82

Direct current supply 83

Additional characteristics 84
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Alternating current supplies

Characteristics table of characteristics:

(1) The nominal currents correspond to the consumption of 2/3 of the active inputs/
outputs simultaneously. The supply can nevertheless operate without cutting off 
peak power equivalent 100% of the active inputs/outputs simultaneously.
(2) This value means that the network should support a call current of 60 A. It should 
be taken into account when starting several devices simultaneously or for 
dimensioning protection devices.
(3) For an alternating supply, the 24 V sensor limits the configuration to 100 inputs 
on the base. Beyond this, an external supply must be used.
(4) The total power is not the sum of the power equivalent to the maximum yield of 
each of the outputs that it is possible to obtain simultaneously in one configuration. 
It is calculated for particular configurations, which correspond to optimum usage of 
the PLC.

PLCs TSX 37-05/08/10/21/22

Primary Nominal voltages 100…240 VAC

Voltage limits 85-264 VAC

Nominal frequencies 50-60 Hz

Frequency limits 47-63 Hz

Current absorbed 0.7 A to 100 V
0.3 A to 240 V

Call current (2) < 60 A

Secondary +5 VDC Nominal current 
(1)

2.8 A

Peak current 3.2 A

+24 V relay Nominal current 
(1)

0.5 A

Peak current 0.6 A

+24V sensors (3) Nominal current 
(1)

0.4 A

Peak current 0.6 A

Total power (4) Nominal 24 W

Peak 32 W

Insulation Dielectric strength: primary/
secondary

2500 V eff
50/60 Hz
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Direct current supply

Characteristics table of characteristics:

(1) The nominal currents correspond to the consumption of 2/3 of the simultaneously 
active inputs/outputs. The supply can nevertheless operate without cutting off a 
peak power matching 100% of the simultaneously active inputs/outputs.
(2) This value means that the network should support a call current of 60 A. It should 
be taken into account when starting several devices simultaneously or for 
dimensioning of protection devices.
(3) 34 VDC for one hour, for a battery operated device with charger.
(4) The total power is not the sum of the power matching the maximum yield of each 
of the outputs that it is possible to obtain simultaneously in one configuration. It is 
calculated for particular configurations, which correspond to optimum usage of the 
PLC.

PLCs TSX 37-10/21/22

Primary Nominal voltages 24 VDC

Voltage limits (ripple included) 19-30 VDC
19-34 VDC (3)

Peak to peak ripple 5% of Un F = 90 
Hz to 1 kHz

Frequency limits 47-63 Hz

Current absorbed 2 A

Maximum call current (2) < 60 A

Secondary +5 VDC Nominal current 
(1)

2.8 A

Peak current 3.2 A

Total power (4) Nominal 16 W

Peak 18 W

Insulation Dielectric strength: primary/
secondary

No insulation; the 
0V and PE are 
internally coupled
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Additional characteristics

Supply 
protection

The supply provided by the TSX 37-05/08, TSX 37-10, TSX 37-21 and TSX 37-22 
PLCs are all protected against overloading and short circuits.
A short circuit or overload on the 24 V sensor does not have any effect on the other 
voltages. The 24 V sensor reappears when the error disappears.

Service signals During operation, a signal is generated when the PLC supply voltage exceeds the 
limits (Power Fail).

Programming 
terminal supply

The +5 VDC voltage, delivered by PLC to the terminal port, does not allow auto-
supply of a programming terminal, but a pocket terminal with a very low power 
consumption (<200 mA).

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1011 of 3383



35004534 06 March 2007 85

10
Memories on TSX 37

At a Glance

Aim of this 
chapter

This chapter describes the memory on TSX 37.

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Internal memory 86

PCMCIA memory extension cards on TSX 37-21/22 PLCs 87

Standard and Backup Memory Cards 89

Application + File Type Memory Cards 91

Correspondence Table 93
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Internal memory 

General points The internal memory store of the TSX 37-05/08/10/21/22 PLCs is composed of two 
separate stores :

An internal RAM memory (1), which is used by the application program and which 
has a capacity of:

9 Kwords for a TSX 37-05/08 PLC,
14 Kwords for a TSX 37-10 PLC,
20 Kwords for a TSX 37-21/22 PLC.

Furthermore, in the case of a TSX 37-21/22 PLC, the application memory can be 
extended with a 32 or 64 Kword PCMCIA memory card, of the RAM or FLASH 
EPROM type.

A FLASH EPROM memory of:
10 Kwords on the TSX 37-05/08 PLCs,
16 Kwords on the TSX 37-10/21/22 PLCs, which is a backup memory.
This memory is a backup memory:
- of the application program (only 15 Kwords can be used as a backup for the 
application program on the TSX 37- 21/22 PLCs),
- of the %MW internal words with a maximum of 1000 internal words (store 
reserved for 1 Kword).

(1) The internal RAM memory is backed up by an optional 3.6V battery with an 
autonomy of 2 years (see Inserting/changing the battery, p. 126).

Note: In some cases, (configuration error, application change), it may be useful to 
totally erase the contents of the internal RAM or FLASH EPROM of the PLC. For 
this, carry out the PLC power-up keeping the DIAG button pressed during the 
running of the autotests (a minimum of 10 seconds).
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PCMCIA memory extension cards on TSX 37-21/22 PLCs

General points The slot on the front panel of the PLC, which is protected by a cover, is for the 
insertion of an optional memory card of the PCMCIA type 1 format. This card 
extends the internal memory of the processor to store the application program and 
its constants.

Illustration PCMCIA card and TSX 37: 

Handling 
PCMCIA memory 
cards when 
switched on

A PCMCIA memory card can be inserted or removed when switched on.. So that it 
is operational, the memory card should be equipped with a handle, the absence of 
which disables the starting of the processor (processor failed, led ERR lit).

Note: the protective cover must be removed before the PCMCIA card can be 
inserted.

Handle

PCMCIA memory card

Note: If the program contained in the PCMCIA memory card includes the RUN 
AUTO option, the processor will automatically restart in RUN after the card is 
inserted.
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Protection of the 
application

PMCIA cards are equipped with a lockout system which forbids write access 
(loading of a new program)

This protection comes in addition to the software protection (see PL7 online help) 
which forbids read access to the program.
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Standard and Backup Memory Cards

Standard 
Memory Cards

There are various types of standard memory cards:

Saved RAM memory extension cards:
used particularly when generating and debugging an application program. They 
are used for all application transfer and modification services when online. The 
memory is saved by a removable battery built into the memory card.
FLASH EPROM memory extension card:
used when the application program debugging has finished. It allows only a 
global transfer of the application and avoids the problems associated with battery 
back-ups.
BACKUP memory card:
When previously loaded with the application program, this card can be used to 
re-load the application program into the processor’s internal RAM memory 
without the need to use a programming terminal.
This card can only be used when the application is in the processor’s internal 
RAM memory and if the entire size (program + constants) is less than 15 Kwords.

WARNING
Use of the write protection switch
It is essential that any modification of the position of the PCMCIA card 
write protection switch be performed when the controller is powered 
down.

Failure to follow this instruction can result in death, serious injury, 
or equipment damage.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1016 of 3383



 Memories on TSX 37

90 35004534 06 March 2007

Product 
References for 
Standard and 
Backup 
Extension 
Memory Cards

Table of References:

References Type/Capacity PLC compatibility

TSX 37-05
TSX 37-08
TSX 37-10

TSX 37-21
TSX 37-22

TSX MRP P 128K (1)
 TSX MRP 032P

RAM/32 K16 No Yes

TSX MRPP 224K (1)
TSX MRP 064P

RAM/64 K16 No Yes

TSX MRP C 448K  (1)
TSX MRP 0128P

RAM/128 K16 No Yes

TSX MFP P 128K (1)
TSX MFP 032P

Flash Eprom/32 K16 No Yes

TSX MFP P 224K (1)
TSX MFP 064P

Flash Eprom/64 K16 No Yes

TSX MFP 064 P2 
TSX MFP 064P

Flash Eprom/64 K16 No Yes (2)

TSX MFP P 384K (1)
TSX MFP 0128P

Flash Eprom/128 K16 No Yes 

TSX MFP 0128 P2 
TSX MFP 0128P

Flash Eprom/128 K16 No Yes (2)

TSX MFP B 096K (1)
TSX MFP BA032P

BACKUP/32 K 16 No Yes

Legend

(1) TSX M••• •••K  new references to replace the old TSX M•P ••• type references.

(2) The application found on the TSX MFP* ****2 card can only be read if the card is in a 
processor version < 6.2. If the card is in a processor version  6.2, the card application is 
available in read and write mode.

Note: Memory capacity: K16=Kwords (16-bit words).
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Application + File Type Memory Cards

General In addition to the conventional application storage area, these memory cards also 
have a file area for archiving the data by program.

Application examples:

automatic storage of application data and remote consultation by modem link,
storage of manufacturing formulas,
etc

There are two types of memory card:

Saved RAM memory extension cards: application + files. The memory is saved 
by a removable battery built into the memory card,
Flash Eprom memory extension card: application + files. In this instance, the 
data storage area is in saved RAM which implies that this type of card must be 
equipped with a back-up battery.

WARNING
Use of the write protection switch
It is essential that any modification of the position of the PCMCIA card 
write protection switch be performed when the controller is powered 
down.

Failure to follow this instruction can result in death, serious injury, 
or equipment damage.
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Application + File 
Type Memory 
Card References

Reference table:

References Type/capacity PLC compatibility

Application zone File zone
(RAM type)

TSX 37-05
TSX 37-08
TSX 37-10

TSX 37-21
TSX 37-22

TSX MRP C 448K 
TSX MRP 232P

RAM/32 K 16 128 K 16 No Yes

TSX MRP C 384K
TSX MRP 264P

RAM/64 K 16 128 K 16 No Yes

TSX MRP C 768K
TSX MRP 2128P

RAM/128 K 16 128 K 16 No Yes

TSX MCP C 224K
TSX MRP 232P

Flash Eprom/32 
K 16

128 K 16 No Yes

TSX MCP C 224K
TSX MRP 264P

Flash Eprom/64 
K 16

128 K 16 No Yes

Legend

TSX M•PC •••K new references to replace the old TSX M•P ••• type references.

Note: Memory capacity: K16=Kwords (16 bit words).
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Correspondence Table

At a Glance Depending on the type of memory card the characteristics are detailed: 

standard memory card (see Standard and Backup Memory Cards, p. 89),
backup memory card (see Standard and Backup Memory Cards, p. 89),
application/file memory card (see Application + File Type Memory Cards, p. 91).

Table The following table gives the correspondence between the references of the old 
cards and the new references, depending on the type of card:

Memory card type: Old reference New reference

Standard and Flash Eprom TSX MRP 032P TSX MRP P 128K

TSX MRP 064P TSX MRP P 224K

TSX MRP 0128P TSX MRP C 448K

TSX MFP 032P TSX MFP P 128K

TSX MFP 064P TSX MFP P 224K/
TSX MFP 064 P2

TSX MFP 0128P TSX MFP P 384K/
TSX MFP 0128 P2

Backup TSX MFP BAK032P TSX MFP B 096K

Application + Files TSX MRP 232 P TSX MRP C 448K

TSX MRP 264 P TSX MRP C 384K

TSX MRP 2128 P TSX MRP C 768K

TSX MFP 232 P TSX MCP C 224K

TSX MFP 264 P TSX MCP C 224K
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11
Mini extention rack

Mini extension rack

At a Glance The mini extension rack TSX RKZ 02 allows two slots to be added to a                      
TSX 37-10/21/22 PLC base; each of which can receive one module in standard 
format or two modules in semi-format.

Physical 
Description

The illustration below shows the mini extension rack. 
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Information 
Table

description for each of the numbers:

Supply When the TSX 37-10/21/22 PLC is supplied from an alternating network, the 24 VDC 
is not supplied to the mini extension rack. In this case, if the relay or analog modules 
are present in the extension, a 24 VDC auxiliary supply must be connected to the 
supply terminals of the mini extension rack (refer to the paragraph "Supply 
connections").

The 24 V voltage supplied by the base allows the sensors to be supplied and 
possibly those in the extension, on the condition that the consumption balance does 
not exceed 400 mA. If this is not the case, also use a 24 VDC auxiliary supply.

Number Description

1 Extension rack with 2 slots.

2 Fixing hole of the extension rack.

3 Fixing screw of the base extension.

4 LED showing that auxiliary voltage of 24 VDC is being supplied (for relay or 
analog modules).

5 Supply terminals protected by a removable cover.

6 Ground connection terminals.

7 PLC base connectors (backplane bus and ground continuity).

Note: For an IP20 protection rating, place the protection covers in the empty slots. 
These covers, which are not supplied, should be ordered separately in lots of 10, 
quoting the reference TSX RKA 01.
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Illustration supply and extension: 

(1) TSX SUP• Supply Process, see (PLCs TSX 3705/ 3708/ 3710/ 3720; Implemen-
tation manual - volume 2).

Alternating network

Supply
24 VDC (1)

towards sensors connected 
to discrete I/O cards 
mounted in the extension

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1024 of 3383



Mini extention rack

98 35004534 06 March 2007

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1025 of 3383



35004534 06 March 2007 99

12
TSX 37 PLC performance

Performances

Acquisition time 
for the discrete 
inputs (in the 
base or in the 
extension)

data table:

Update time for 
the discrete 
outputs (in the 
base or in the 
extension)

data table:

Number of inputs 0 16 32 48 60 72 84 96

Acquisition time for 
inputs without errors 
(microseconds)

77 176 270 356 448 539 623 708

Acquisition time for an 
input (microseconds)

11 8.44 7.42 7.47 7.49 7.42 7.36

Number of outputs 0 12 24 36 44 52 60 68

Update time for the 
outputs 
(microseconds)

42 189 314 454 573 691 825 1031

Update time for one 
output (microseconds)

15.75 13.08 12.61 13.02 13.29 13.75 15.16
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Event 
processing time: 
SRT

This is the time between the occurrence of an event (for example rising edge on an 
EVT input of the module 1, presetting on a counting channel of the TSX 37-22 base 
or of a TSX CTZ module, etc.) and the assignment of a discrete output.

SRT = 1.5 ms  (SRT = Software Response Time)

Cycle time for an application.
To calculate the overall cycle time of a discrete application, the following must be 
added:

the system overhead corresponding to the type of PLC,
the program execution time for the number of kilo instructions,
the acquisition time for the discrete inputs,
the update time for the discrete outputs.

For details of all these times, refer to (See Reference Manual, Volume 2).

Note: Inputs 0 to 3 of module 1 should be configured with a minimum filtering value, 
so that they can be used in EVT inputs.

Note: To find out the true current duration of an application, with the help of the 
debug processor screen, you must subtract from the displayed value a value of 2 
ms, corresponding to the time taken by the PLC to process information requested 
by the console or the network module.
The maximum duration indicated in this screen can have a high value, if a PCMCIA 
format communication module is present in the PLC.
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13
Commissioning standards and 
conditions

At a Glance

Aim of this 
Chapter

This chapter is about the Micro PLCs commissioning standards and conditions .

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Standards and certifications 102

Operating conditions and environmental recommendations 103

Protection treatment for TSX 37 Micro PLCs 104
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Standards and certifications

General points The TSX 37 PLCs were designed to comply with the main national and international 
standards for industrial process control electronic equipment:

programmable PLCs: specific requirements: functional characteristics, immunity, 
strength, safety, etc.
IEC 61131-2, CSA 22.2 No.142, UL 508,
merchant navy requirements of the major international bodies:
ABS, BV, DNV, GL, LROS, RINA, RRS, CCS, etc.
compliance with European Directives:
Low Voltage: 73/23/EEC amendment 93/68/EEC
Electromagnetic Compatibility: 89/336/EEC amendments 92/31/EEC and          
93/68/EEC,
electric qualities and self-extinguishability of insulating materials:
UL 746C, UL 94, etc.
hazardous locations Cl1 Div2 CSA 22.2 No.213: 
"THIS EQUIPMENT IS SUITABLE FOR USE IN CLASS I, DIVISION 2, 
GROUPS A, B, C AND D ON NON-HAZARDOUS LOCATIONS ONLY".
WARNING: "EXPLOSION HAZARD - DO NOT DISCONNECT WHILE CIRCUIT 
IS LIVE UNLESS AREA IS KNOWN TO BE NON-HAZARDOUS".
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Operating conditions and environmental recommendations

Description Temperature, humidity, altitude:

Power supply voltages:

(1) 34 VDC for one hour per 24 hours, for a battery device with charger.

Ambient operating temperature 0°C to +60°C (IEC 1131-2 = +5°C to +55°C)

Relative humidity 10% to 95% (without condensation)

Altitude 0 to 2000 meters

Voltages nominal 24 VDC 100..240 VAC

limit 19..30 VAC (1) 90..264 VAC

Frequencies nominal 50/60 Hz

limit 47/63 Hz

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1030 of 3383



 Commissioning standards and conditions

104 35004534 06 March 2007

Protection treatment for TSX 37 Micro PLCs

General points TSX 37 PLCs meet all "TC" treatment requirements (1).
For installations in industrial production workshops or in an atmosphere 
corresponding to "TH" treatment (2), TSX 37 PLCs must be embedded in IP54 
minimal protection envelopes as recommended in standards IEC 60664 and           
NF C 20 040.
The TSX 37 PLCs themselves display an IP20 protection index (3).
They can therefore be installed without an envelope in restricted access locations 
not exceeding pollution degree 2 (control rooms containing no dust-producing 
machines or activities).

(1) "TC" treatment: treatment for all climates.
(2) "TH" treatment: treatment for warm and humid atmospheres.
(3) In the event that position is not occupied by a module, a TSX RKA 01 protection 
cover needs to be mounted.

Human and 
material safety

Human and material safety standards (1):

(1) the devices must be installed and wired according to the directions in the          
TSX DG KBLF manual.

EC Test Designation Standards Levels

yes Dielectric strength and Insulation 
resistance *

IEC61131-2
UL 508
CSA 22-2 No.142
IEC60950

24V supply
100-220V supply
 < 48V Discrete I/Os
 > 48V Discrete I/Os
R> 10M

1500V RMS
2000V RMS
500V RMS
2000V RMS

yes Ground continuity IEC61131-2
UL 508
CSA 22-2 No.142

< 0.1  / 30  / 2

yes Leakage current CSA 22-2 No.142
IEC60950

Fixed devices < 3.5mA

yes Protection via envelopes IEC61131-2
CSA 22-2 No.142
IEC60950

IP20 with RKA01 covers

no Impact Resistance CSA 22-2 No.142
IEC60950

Drop / 1.3m / 500g Sphere
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Resistance of the 
devices to power 
supply L.F. 
turbulence

Standards concerning the resistance of the devices to power supply L.F turbulence 
(1):

(1) the devices must be installed and wired according to the directions in the          
TSX DG KBLF manual.

EC Test Designation Standards Levels

yes Voltage and frequency Variation EN 50082-1 Un +/- 15% / Fn +/- 5%
Un +/-20% / Fn +/-10%

30 min x 2
15s x 2

yes DC voltage variation EN 50082-1 0.85Un - 1.2Un
+ 5% ripple maximum

30 + 30 min

yes Harmonic 3 IEC 61131-2 10% Un
0° / 5min - 180° / 5min

yes Momentary Interruptions IEC 61131-2 AC
DC

10ms
1ms

yes Voltage peaks and troughs IEC 61131-2 Un-0-Un ; Un/60s
Un-0-Un ; Un/5s
Un-0.9Ud ; Un/60s

3 cycles separated by 10s
3 cycles separated by 1 to 5s
3 cycles separated by 1 to 5s
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Resistance to 
H.F. turbulence

Standards concerning L.F turbulence (1):

(1) the devices must be installed and wired according to the directions in the          
TSX DG KBLF manual.

Electromagnetic 
emissions

Standards concerning electromagnetic emissions (1):

(1) the devices must be installed and wired according to the directions in the          
TSX DG KBLF manual.

EC Test Designation Standards Levels

yes Absorbed oscillatory wave IEC 61131-2
IEC 61000-4-12

AC/DC
Discrete I/O  24

1kV MS
1kV MS

yes Fast transients (bursts) EN 50082-1
IEC 61000-4-4

AC/DC supply
Discrete I/O > 48
other ports

2kV MF / MC
2kV MC
1kV MC

no Hybrid shockwave IEC 61000-4-5 AC/DC supply
Discrete AC I/Os
Discrete DC I/Os
Shielded Cable

2kV MF / 1kV MS
2kV MF / 1kV MS
2kV MF / 0.5kV MS
1kV MC

yes Electrostatic Discharge IEC 61131-2
IEC 61000-4-2

6kV contact
8kV air

yes Electromagnetic Field EN 50082-2
IEC 61000-4-3

10V/m from 27MHz to 1GHz
Sinusoidal Modulation Amplitude 80% / 1kHz

yes Conduit Turbulence EN 50082-2
IEC 61000-4-6

3V from 0.15MHz to 80MHz
Sinusoidal Modulation Amplitude 80% / 1kHz

EC Test Designation Standards Levels

yes Conduction Limits EN55022/55011
EN50081-2

Class A
150kHz -500kHz

500kHz -30MHz

 
near-peak 79dB V
average 66dB V
near-peak 73dB V
average 60dB V

yes Radiation limits EN55022/55011
EN50081-2

Class A
30MHz - 230MHz
230MHz - 1GHz

d = 10m
near-peak 30dB V
near-peak 37dB V
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Resistance to 
climatic variation

Standards concerning electromagnetic emissions (1):

(1) the devices must be installed and wired according to the directions in the          
TSX DG KBLF manual.

Resistance to 
mechanical 
constraints

Standards concerning electromagnetic emissions (1):

(1) the devices must be installed and wired according to the directions in the          
TSX DG KBLF manual.

EC Test Designation Standards Levels

no Dry heat IEC 60068-2-2 Bd 60°C / 16h (E.O)
40°C / 16h (E.F)

no Cold IEC 60068-2-1 Ad 5°C / 16h

no Continuous humid heat IEC 60068-2-30 Ca 60°C / 93% Hr / 96h (E.O)
40°C / 93% Hr / 96h (E.F)

no Cyclical humid heat IEC 60068-2-30 Db (55°C E.O / 40°C E.F) - 25°C / 93-95% Hr
2 cycles: 12 o' clock - 12h o' clock

no Cyclical temperature variations IEC 60068-2-14 Nb 0°C - 60°C / 5 cycles: 6 o'clock-6 o'clock 
(E.O.)
0°C - 40°C / 5 cycles: 6 o'clock-6 o'clock (E.F)

no Temperature Rise IEC 61131-2
UL 508
CSA 22-2 No.142

Ambient temperature: 60°C
(70°C with ventilation TSXFANNxxP

EC Test Designation Standards Levels

no Sinusoidal vibrations IEC 60068-2-6 Fc 3 Hz - 100Hz / 1mm amplitude / 0.7g
Endurance: fr / 90min / axis

3 Hz -150Hz / 1mm amplitude / 2g
Endurance: 10 cycles (1 octave / min)

no Half-sinus shocks IEC 60068-2-27 Ea 15g x 11ms) 3 impacts / direction / 
axis
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Resistance to 
climatic variation

Standards concerning resistance to climatic variation (1):

(1) the devices must be installed and wired according to the directions in the          
TSX DG KBLF manual.

Resistance to 
mechanical 
constraints

Standards concerning resistance to mechanical constraints (1):

(1) the devices must be installed and wired according to the directions in the          
TSX DG KBLF manual.

Abbreviations 
used

EC: tests required by EC directives,
Un: nominal voltage,
Fn: nominal frequency,
Ud: detection level under power,
MS: serial mode,
MC: common mode,
MF: wired mode,
E.O: open device,
E.F: closed device,
Hr: relative humidity,
f.r: resonance frequency.

EC Test Designation Standards Levels

no Dry heat whilst inoperative IEC 60068-2-2 Bb 70°C / 96h

no Cold whilst inoperative IEC 60068-2-1 Ab -25°C / 96h

no Humid heat whilst inoperative IEC 60068-2-30 dB 55°C ; 25°C / 93%Hr ; 95 %Hr
2 cycles: 12 o' clock - 12h o' clock

no Thermal shocks whilst inoperative IEC 60068-2-14 Na -25°C ; 25°C
2 cycles: 3 o'clock - 3 o'clock

EC Test Designation Standards Levels

no Flat free drop IEC 60068-2-32 Ed 10cm / 2 drops

no Free drop from controlled position IEC 60068-2-31 Ec 30° or 10cm / 2 drops

no Random free drop (conditioned 
material)

IEC 60068-2-32
Option 1

0.5m / 5 drops
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III
TSX 37 PLC: Mounting

At a Glance

Aim of this Part This part describes the installation and connection of the TSX 37 PLCs.

What's in this 
Part?

This part contains the following chapters:

Chapter Chapter Name Page

14 TSX 37 PLC: installation 111

15 TSX 37 PLC: connection 139

16 Ventilation module 157
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14
TSX 37 PLC: installation

At a Glance

Aim of this 
Chapter

This chapter describes the installation of the TSX 37 PLCs, their container and the 
different modules.

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Rules of installation 112

Dimensions 114

PLC mounting/fixing 116

Mounting the base onto a DIN profile (or rail) 117

Mounting the PLC onto a board or panel 118

Procedure for assembling the extension with the base 120

Inserting a module 122

Removing a module 124

Inserting/changing the battery 126

Mounting/removing the memory card 128

Changing the Battery on the PCMCIA Card 130

Changing the Batteries of a PCMCIA Memory Card whose "Product Version" 
(PV) is 03 or under

132

Changing the Batteries of a PCMCIA Memory Card whose "Product Version" 
(PV) is 03 or over

135

Screw tightening torque 138
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Rules of installation

PLC 
arrangement

Certain rules must be respected for installing containers and inserting modules 
during the mounting of the TSX 37 PLCs:

The PLCs should be air-cooled by natural convection. To facilitate their 
ventilation, they should be installed vertically with the ventilation louvers on the 
top. Only the horizontal position is therefore authorized.
If several PLCs are installed in the same rack, it is recommended that the 
following provisions be respected:

leave a space of at least 150 mm between two overlapped PLCs, to allow a 
passage for the wiring ducts and to facilitate air circulation,
it is advised to install heat generating devices (transformers, supply modules, 
power switches, etc) above the PLCs,
leave a space of at least 100mm at each side of a PLC (with or without 
extension) to allow a passage for the wiring and to facilitate air circulation,
if the internal RAM memory is backed up by a battery (optional), it will be 
necessary to provide sufficient space (>= 50 mm) between the PLC and the 
duct, in order to allow the hatch to be opened and access to the battery.
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Illustration Principle diagram: 

(1) >= 50 mm
1 Installation or casing.
2 Trough or cable tray.

Note: In the case of the use of ventilation devices, see Rules for installation of the 
racks with ventilation modules, p. 166
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Dimensions

TSX 37-05 /      
TSX 37-10 PLCs

   

TSX 37-05 and TSX 37-10
without mini extension rack
TSX RKZ02

(1) PLC empty
(2) With screw terminal 
block.
(3) With HE10 or SubD 
connectors

TSX 37-10
with mini rack 
extension
TSX RKZ02
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TSX 37-08/       
TSX 37-21/       
TSX 37-22 PLCs

   

(1) PLC empty.
(2) With screw terminal block.
(3) With HE10 or SubD connector.

TSX 37-08 and 
TSX 37-21/22 
without TSX RKZ02 
mini-extension rack

TSX 37-21/22 with 
TSX RKZ02 mini-extension 
rack
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PLC mounting/fixing

General The TSX 37 PLCs, with or without mini extension rack can be mounted on a DIN 
profile, a Telequick board or on a panel:

the process of fixing onto a DIN profile requires no accessories,
the process of fixing onto a Telequick board or on a panel is performed by 4 
screws with a diameter of M4 for the base and 2 screws with a diameter of M4 for 
the mini extension rack, these 6 screws are not supplied. If mounting is difficult, 
from a mechanical point of view, it is preferable to fix the PLC onto a board or 
panel.

The installation rules (See Rules of installation, p. 112) are to be respected, 
whatever the type of mounting.
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Mounting the base onto a DIN profile (or rail)

Procedure to be 
followed

Carry out the following steps:

Dismounting the 
PLC from the DIN 
profile (rail)

To dismount the PLC, carry out the steps for the mounting process in reverse, i.e.:
push down on the back part of the PLC (1), to compress the springs, then tip it up 
towards the front to disengage it from the DIN profile (2).

Step Description Illustration

1 Position the PLC on the DIN profile as 
indicated by the diagram.

2 Push down on the back part of the 
PLC (1), to compress the springs, 
then tip it backwards against the 
profile (2).

3 Release the PLC in order to lock it.

Note: This type of fitting does not comply with normal operating conditions in terms 
of resistance to vibrations (acceleration: 2g).

spring

DIN profile 35 mm large :AM1-DE200

Note: In order to guarantee the good working order of PLCs in a strict 
electromagnetic environment, it is necessary to mount the modules on metal 
supports which are correctly grounded.
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Mounting the PLC onto a board or panel

Mounting 
distance

Illustration (side in millimeters) : 

(1) The diameter of the fixing holes must be sufficient to take M4 screws.
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Procedure for 
mounting the 
PLC onto a 
Telequick board

Fix the base with 4 screws with a diameter of 4, mounted in the fixing holes located 
in the elbows of the PLC (4 screws with M4x16AF1-VA416 captive washers and 4 
M4 AF1-EA4 clip nuts).
Illustration: 

AM1-PA board
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Procedure for assembling the extension with the base
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Procedure Carry out the following steps:

If the PLC is mounted on the DIN profile, the mini extension rack is not fixed to it, but 
is fixed to the base (with additional support from a lateral spring).

Step Action Illustration

1 Remove the access cover to the 
connection connector of the mini 
extension rack.

2 Pin the mini extension rack against 
the PLC base, with an offset to the 
front of approx. 1 cm, then slide it to 
the back, in order to check the 
mechanical coupling and the 
connection of the 2 elements.

3 Screw on the 2 mini extension rack 
captive screws, to fix to the base.

4 If the PLC is mounted onto a board or 
panel and to improve vibration 
resistance, it is possible to fix the mini 
extension rack onto the board, in 
addition to operation (3). In order to 
do this, use 2 screws with a diameter 
of 4, mounted in the oblong fixing 
holes of the mini extension rack (2 
screws with M4x16 AF1-VA416 
captive washers and 2 M4 AF1-EA4 
clip nuts).
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Inserting a module

Procedure to be 
followed

Carry out the following steps:

Step Action Illustration

1 If the module is equipped with a screw 
terminal block, remove it by 
successively unscrewing the 2 fixing 
screws. This operation progressively 
disconnects the terminal block. You 
are advised not to totally unscrew one 
screw and then the other, but alternate 
between the two.

2 Set the latch to the "unlocked" position 
by switching it to the bottom of the 
module.

3 Slide the module into its slot; this is 
helped by runners. Then push the front 
of the module in order to connect it.

4 Switch the latch up, which locks the 
module.
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5 If the module is equipped with a screw 
terminal block, insert it, alternatively 
screw the 2 screws, which 
progressively connects the terminal 
block to the module.

Note: In order to maximize individual safety in relation to equipment supplied with 
100120 V or 200240 V, the life span of the equipment and to avoid disrupting input/
output exchanges; mounting a module or terminal block should be performed 
under the following conditions:

PLC switched off for the module,
sensor and pre-actuator voltage cut for the terminal block.

Step Action Illustration
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Removing a module

Procedure to be 
followed

Removing a module is performed following the same sequence as for inserting a 
module in a rack.

Carry out the following steps:

Step Action Illustration

1 If a module has a terminal block, 
remove it.

2 Switch the latch down to disconnect 
the module. To do this, insert the tip 
of a flat screwdriver into the groove 
provided and lever towards the 
bottom to start unlocking the 
module.

3 Finish levering the latch by hand, 
which disconnects the module.
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4 Slide the module out of its slot by 
pulling it forwards.
Switch the latch up and if necessary 
fix the terminal block back onto the 
module.

Note: In order to maximize individual safety in relation to equipment supplied with 
100120 V or 200240 V, the life span of the equipment and to avoid disrupting input/
output exchanges; dismounting a module or terminal block should be performed 
under the following conditions:

PLC switched off for the module,
sensor and pre-actuator voltage cut for the terminal block.

Step Action Illustration
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Inserting/changing the battery

Installing the 
battery

Carry out the following steps:

Illustration battery slot: 

Steps Action

1 Unlock the battery access door by pressing on the front panel. This opens the 
door downwards.

2 Place the battery in its slot, taking care to respect polarities as marked on the 
module.

3 Push the door back up to close and lock.

Note: This operation can be carried out when the PLC is on or off. If the power 
supply is cut off when the battery is being changed, the RAM is backed up for a 
maximum of 30 minutes.

battery access door

label
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Changing the 
battery

The battery (TSX PLP 01), which backs up the internal RAM should be changed 
every 2 years or when the BAT light lights up (voltage supplied by a < 2.5 V battery).
To do this, use the same sequence as for inserting a battery:

Important To ensure that the battery is changed every 2 years, you are advised to note the date 
of the next change on the label provided for this purpose and located on the inside 
of the access door of the supply terminal blocks.
Illustration: 

Step Action

1 Push the battery access door to open it downwards.

2 Remove the defective battery from its slot.

3 Put in the new battery, observing the polarities.

4 Push the door back up to close and lock.

Note: When the battery supply voltage becomes less than 2 V, the internal RAM is 
no longer backed up (from 30 minutes onwards), when the PLC is switched off.
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Mounting/removing the memory card

Introduction The memory card must be equipped with a handle to be inserted into the slot 
(normally factory-fitted). If this is not the case, mount the handle on the card by 
following the procedure described below.

Mounting the 
handle

Carry out the following steps:

Step Action Illustration

1 Position the end of the memory card 
unequipped with a connector at the 
entry to the handle. During this 
operation, align the markings (in the 
form of a triangle) on the handle and 
on the card label.

2 Slide the memory card into the 
handle until it stops. The card is 
now firmly attached to the handle.

markers

locating 
device with
one edge

connector

markers

locating device 
with 2 edges
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Mounting the 
memory card in 
the PLC

To insert the PCMCIA card into the PLC, carry out the following steps:

Step Action Illustration

1 Remove the protective cover 
by unlocking it, then pulling it 
towards the front of the PLC 
(use a screwdriver).

2 Place the PCMCIA card fitted 
with its handle into the opened 
slot. Slide the assembly in until 
the card can go no further, then 
press on the handle to connect 
the card.

Note: When inserting the PCMCIA card into its slot, check that the hardware 
locating devices are correctly positioned:

1 edge on top,
2 edges down (or write protection down)
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Changing the Battery on the PCMCIA Card

Procedure Some PMCIA cards are equipped with a single battery, with the product reference 
TSX BATM01, which must be changed. The various memory card references are 
found in a summary table (See Correspondence Table, p. 93).
To do this, perform the following steps:

Step Action Illustration

1 Remove the card from its slot by 
pulling the clip forwards out of the 
PLC.

2 Separate the PCMCIA card from its 
clip by pulling the two components 
(card and clip) in opposite directions.

3 Hold the PCMCIA card so you can 
access the battery slot. This is at the 
end of the card without the connector.

4 Unlock the battery holder, which is at 
the end of the card without the 
connector. To do this, depress the 
latch down from the card (opposite 
direction to the write protect 
microswitch) by pulling it backwards.

5 Remove the battery and holder unit 
from its slot.

6 Swap the defective battery for an 
identical 3V battery. Polarities must 
be observed by placing the + labels on 
the holder and the battery on the 
same side.

7 Place the battery and holder unit back 
in its slot, then lock it. To do this, carry 
out the removal procedure in reverse. 

8 Fix the PCMCIA card into its clip.

9 Put the card with its clip back into the 
PLC.

Write protection

Lock

Battery slot

label
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Battery Life data table:

PCMCIA card stored in normal conditions (-20°C to 70°C) 12 months

PCMCIA card fitted in an operating PLC  (0°C to 60°C) 36 months

Note: When in operation, the ERR LED flashes if there is a fault with the PCMCIA 
card battery.
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Changing the Batteries of a PCMCIA Memory Card whose "Product Version" 
(PV) is 03 or under

General Points The Product Version (PV) is shown on the label affixed to the PCMCIA card.
Memory cards:

TSX MRP P• standard RAM
Application and RAM TSX MRP C•Files:

have 2 backup batteries, TSX BAT M01 and TSX BAT M03, which need to be 
changed periodically.
Note: Batteries must not be removed from their positions simultaneously. One 
battery backs up the data and applications, whilst the other is being replaced.

Frequency of 
Battery 
Replacement

The following table shows the frequency with which the batteries must be replaced.

Changing the 
Batteries

Carry out the following steps:

TSX references MRP P/C 128K to 448K

BAT M01 2 years

BAT M03 5 years

Step Action

1 Take the card out of its slot (See Mounting/removing the memory card, p. 128).

2 Separate the PCMCIA card (See Mounting/removing the memory card, p. 128) 
from its clip.

3 Hold the PCMCIA card so you can access the battery slot. This is at the end of the 
card without the connector.

4 Replacement of the TSX BAT M01 battery: see table 1.
Replacement of the TSX BAT M03 battery: see table 2.

5 Place the battery and holder unit back in its slot, then lock it. To do this, carry out 
the removal procedure in reverse.

6 Fix the PCMCIA card (See Mounting/removing the memory card, p. 128) into its 
clip.

7 Place the card back in the PLC. (See Mounting/removing the memory card, 
p. 128)
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Procedure for the 
TSX BAT M01 
Battery:

Table 1

Step Action Illustration

1 Remove the used battery 
from its slot:
(a) press down on the two 
support tabs
(b) remove the holder from 
the card 
(c) remove the battery 
from the holder

2 Place the new battery in 
the holder, taking care to 
respect the polarity.

3 Insert the holder 
containing the battery in 
the card.

(a)
(a)

(b)

(c)
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Procedure for the 
TSX BAT M03 
Battery:

Table 2

Step Action Illustration

1 Remove the battery 
access protection label.

2 Remove the used battery.

3 Put the new battery into 
position, taking care to 
respect the polarity.

4 Affix the new label 
supplied with the battery.

AUX+
BAT

AUX+
BAT
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Changing the Batteries of a PCMCIA Memory Card whose "Product Version" 
(PV) is 03 or over

General Points The Product Version (PV) is shown on the label affixed to the PCMCIA card.
Memory cards:

TSX MRP P• standard RAM
Application and RAM TSX MRP C•Files:

have 2 backup batteries, TSX BAT M02 (main) and TSX BAT M03 (auxiliary), which 
need to be changed periodically.
Note: Batteries must not be removed from their positions simultaneously. One 
battery backs up the data and applications, whilst the other is being replaced.

Frequency of 
Battery 
Replacement

The following table shows the frequency with which the batteries must be replaced.

Changing the 
Batteries

Carry out the following steps:

TSX references MRP P/C 128K to 448K

BAT M02 3 years

BAT M03 5 years

Step Action

1 Take the card out of its slot (See Mounting/removing the memory card, p. 128).

2 Separate the PCMCIA card (See Mounting/removing the memory card, p. 128) 
from its clip.

3 Hold the PCMCIA card so you can access the battery slot. This is at the end of the 
card without the connector.

4 Replacement of the TSX BAT M02 battery: see table 1.
Replacement of the TSX BAT M03 battery: see table 2.

5 Fix the PCMCIA card (See Mounting/removing the memory card, p. 128) into its 
clip.

6 Place the card back in the PLC. (See Mounting/removing the memory card, 
p. 128)
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Procedure for the 
TSX BAT M02 
Battery:

Table 1

Step Action Illustration

1 Toggle the changeover 
lever toward the 
TSX BAT M03 (AUX) 
battery in order to remove 
drawer from the main 
battery.

2 Remove the used battery 
from its holder:

3 Place the new battery in 
the holder, taking care to 
respect the polarity.

4 Insert the holder 
containing the battery in 
the card.
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Procedure for the 
TSX BAT M03 
Battery:

Table 2

Step Action Illustration

1 Toggle the changeover 
lever toward the 
TSX BAT M02 (MAIN) 
battery in order to remove 
drawer from the battery.

2 Remove the used battery 
from its holder:

3 Place the new battery in 
the holder, taking care to 
respect the polarity.

4 Insert the holder 
containing the battery in 
the card.
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Screw tightening torque

General data table:

Technological elements Maximum tightening torque

Fixing screws of the PLCs, modules and terminal blocks
Ground connection screws

0.8 N.m

Discrete module terminal block screws
Supply terminal block screws
SUB D connector screws
Different cable and lead connector screws

0.8 N.m

TSX DMZ 16 DTK/etc. module casing terminal block 
screws

0.5 N.m
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15
TSX 37 PLC: connection

At a Glance

Aim of this 
Chapter

This Chapter deals with the connection of TSX 37 PLCs.

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Ground connection of the PLC 140

Grounding the modules 141

Supply connections 142

Connection rules 143

Connecting PLCs supplied with alternating current 144

Connecting several PLCs supplied by TBX SUP 10 or TSX SUP supplies.... 147

Connecting PLCs supplied with direct current 148

Connecting PLC(s) supplied by a continuous floating network (not grounded) 151

Specific provisions for a continuous floating network 153

Sensor and pre actuator supply control 154
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Ground connection of the PLC

General Grounding the TSX 37 bases and mini extension rack is provided by the rear 
section, which is metallic. This guarantees efficient working order for PLCs in 
environment norms, on condition however that they be fixed on a correctly grounded 
metal support. The base and extension should be mounted on the same support or 
supports, which are correctly coupled together.
To ensure personal safety, it is always necessary to ground the base ground 
connection terminals and the mini extension rack. 

For this, use a 2,5 mm2 (minimum) green/yellow wire of the shortest length possible.

Illustration Ground connections: 

green and yellow wire
connected to the ground

support connected
to the ground
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Grounding the modules

General Grounding the modules is performed with a contact on the back (2 contacts for the 
modules in standard format), which connects to a metallic finger forming a part of 
the PLC base or mini extension rack when inserted into a module. This connection 
ensures grounding.

Illustration Ground connection: 

Ground contact
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Supply connections

Introduction The TSX 37 range offers two possibilities for the supply of PLCs:
alternating current,
and direct current.

The PLC is 
supplied with 
alternating 
current

the base delivers the 24 VDC (24 VR) voltage necessary to supply the coils of its 
integrated relay modules,
however, the mini extension rack must be supplied with 24 VDC in the following 
cases:

analog modules are positioned in the extension,
relay modules are positioned in the extension, The 24 VDC supply tolerance 
must be +/- 10% max. If this voltage disappears or there is a reduction of more 
than 10%, good working order of the relay modules is no longer ensured. No 
error indication is given to the application program. If detection of this error is 
desired, you are advised, for example, to use a dividing bridge inline with an 
analog input of the base configuration.

The PLC is 
supplied with 
direct current   
(24 VDC not 
insulated)

The base delivers the 24 VDC (24 VR) voltage necessary to supply the coils of 
the relay/analog modules that are integrated in the base and/or the mini 
extension rack.
The TSX 37 PLCs and modules can continuously function in a voltage range 
between 19 and 30 VDC (and up to 34 VDC for 1 hour for a battery operated 
device with charger).
However, if relay modules are fitted to the PLC (base or extension), the 24 VDC 
supply should have a maximum tolerance of +/- 10%.

A TSX SUP supply can be used to provide the 24 VDC voltage (refer to wiring 
diagrams on the following pages).

Note: When the PLC is supplied with alternating current, it is strictly forbidden to 
use the 24 V sensor voltage, provided by the base, to supply the mini extension 
rack with 24 VDC (24 VR).
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Connection rules

General The TSX 37 PLC supply terminal block is protected by a door, which allows access 
to the wiring terminals. Wire output passes vertically to the bottom. Wiring can be 
maintained in position by a cable tightening clip.

Illustration Principle diagram: 

Note: Plan for a device, which protects and cuts the supply upstream of the PLC.
When the PLC is supplied by a direct network, the length of the supply cable must 
be limited to 30 m if the wires have a cross section of 2.5 mm2 or 20 m if the wires 
have a cross section of 1.5 mm2, to prevent a loss of line.

cable-tightening pass
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Connecting PLCs supplied with alternating current

Connecting a 
single PLC

Illustration: 

Q: general isolator,
KM: line contactor or circuit breaker,
Fu1: 1 A fuse with time delay.

(1) : isolation strip for finding grounding faults,
(2) : do not exceed 400 mA.

Alternating network 100-240 V

Sensor supply
base+extension (2)
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Connecting a 
PLC with an 
extension

Illustration: 

Q: general isolator, KM: line contactor or circuit breaker,
Fu1: 1 A fuse with time delay, Fu2: standard 0.5 A fuse,
(1) : isolation strip for finding grounding faults,
(2) : do not exceed 400 mA,
(3) : only if the discrete relay or analog modules are fitted in the extension.
if a TBX SUP 10 or TSX SUP 1011 supply is used, remove Fu2.

Alternating network 100-240 V

Sensor supply
base+extension (2)

Supply for sensors/
pre-actuators

PLC Extended
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Connecting 
several PLCs

Illustration: 

Q: general isolator, KM: line contactor or circuit breaker,
Fu1: 1 A fuse with time delay, Fu2: standard 0.5 A fuse,
(1) : isolation strip for finding grounding faults,
(2) : do not exceed 400 mA,
(3) : only if the discrete relay or analog modules are fitted in the extension.
if a TBX SUP 10 or TSX SUP 1011 supply is used, remove Fu2.

Alternating network 100-240 V

Sensor supply
base+extension (2)

PLC

PLC

Extended

Extended

Supply for sensors/
pre-actuators
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Connecting several PLCs supplied by TBX SUP 10 or TSX SUP supplies....

Principle 
diagram

Illustration: 

Q : general sectionner.
KM : circuit breaker or line switch.
Fu1 : 1 A fuse with time delay.
(1) : isolating blade to search for an grounding error.
(2) : do not exceed 400 mA.
(3) : only if the discrete relay or analog modules are implanted in the extension.

100-240 V alternating network

sensor supply
base + extension (2)

sensor supply
base + extension (2)

Sensor/pre-actuator
supply

Sensor/pre-actuator
supply

(3)

(3)
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Connecting PLCs supplied with direct current

Connecting a 
single PLC

Illustration: 

Q: general isolator, KM: line contactor or circuit breaker,
Fu1: 4A fuse with time delay,
(1) : external shunt supplied and mounted on the PLC. Should not be removed,
(2) : isolation strip for finding grounding faults. The external shunt must be removed 
in order to do this, so that the supply terminal block can be disconnected from the 
grounded PLC.
(3) : using a TSX SUP supply.

Sensor/pre-actuator 
supply

PLC

Alternating network 100-240 V
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Connecting a 
PLC with an 
extension

Illustration: 

Q: general isolator, KM: line contactor or circuit breaker,
Fu1: 4A fuse with time delay,
(1) : external shunt supplied and mounted on the PLC. Should not be removed,
(2) : isolation strip for finding grounding faults. The external shunt must be removed 
in order to do this, so that the supply terminal block can be disconnected from the 
grounded PLC.
(3) : using a TSX SUP supply.

Alternating network 100-240 V

PLC Extended

Sensor/pre-actuator 
supply
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Connecting 
several PLCs

Illustration: 

Q: general isolator, KM: line contactor or circuit breaker,
Fu1: 4A fuse with time delay,
(1) : external shunt supplied and mounted on the PLC. Should not be removed,
(2) : isolation strip for finding grounding faults. The external shunt must be removed 
in order to do this, so that the supply terminal block can be disconnected from the 
grounded PLC.
(3) : using a TSX SUP supply.

Alternating network 100-240 V

Sensor/pre-actuator 
supply

PLC Extended

PLC Extended
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Connecting PLC(s) supplied by a continuous floating network (not grounded)

General The TSX 37 PLCs with a 24 VDC network supply do not have primary/secondary 
insulation and the internal 0V is coupled with the mechanical ground connection of 
the PLC. This results in the 0V of the 24VDC network being coupled with the same 
mechanical ground connection and the particular provisions to be taken for the 
specific applications and in particular Applications in a marine environment, 
which use a "floating" mount.

The only correct way of connecting a TSX 37 (1) PLC to this type of "floating" 
network is to place an insulated continuous converter (24 VDC/24 VDC) near each 
PLC, and use an insulation controller upstream of the converter(s). With this type of 
mounting, the first insulation error (i.e. a wire leading one of the floating network 
polarities to the ground connection) is detected by the insulation controller and does 
not produce any error affecting the automatic operation.
(1) TSX 37 10 PLC: TSX 3710 128DR1/128DT1/128DTK1/164DTK1
TSX 3721/22 PLC: TSX 3721 1../ TSX 3722 1..
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Principle 
diagram

Illustration: 

(1) TSX 37 10 PLC: TSX 3710 128DR1/128DT1/128DTK1/164DTK1
TSX 3721/22 PLC: TSX 3721 1../ TSX 3722 1..

Note: The DC/DC converter should be very close to the PLC 2 and the + 24 VDC 
polarity wire should be connected in such a way that it cannot accidentally lead to 
the ground connection.

Alternating 
network

low voltage

Battery
charger

Battery

Insulation
controller

Converter
DC/DC
remote

Converter
DC/DC
remote

24 VCC floating network to supply the
sensors, actuators and input/output modules

PLC 1 (1) Extension

PLC 2 (1) Extension

24 VCC floating network to supply the
sensors, actuators and input/output modules
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Specific provisions for a continuous floating network

Discrete     
inputs/outputs

The Discrete inputs/outputs are insulated, the sensor, actuator and discrete        
input/output module supply should come directly from the floating 24 VDC network.

Counting inputs, 
built in to the 
TSX 37 22 1.. PLC 
bases

These inputs are insulated; the supply and that of the input’s related sensors should 
come from the floating 24 VDC network.

Analog inputs/
outputs, built in 
to the                  
TSX 37 22 1.. PLC 
bases

These inputs/outputs are not insulated (0V grounded), and should not be used 
with this type or mounting.

In cases where analog inputs/outputs are required, only use analog input/output 
modules (TSX AEZetc./ASZetc.), which are insulated. The sensor supply related to 
analog inputs should come from the floating 24 VDC network, with the outputs 
delivering a voltage and a current insulated from the ground connection.

Module with 
relay outputs

If the modules with relay outputs are built into the PLC, the DC/DC converter should 
deliver a voltage of 24 VDC +/- 10%.

PLC with a mini 
extension rack

If the PLC has a mini extension rack, the mini extension rack is not supplied with     
24 VDC.

Communication 
between PLCs

Communication links between PLCs: No specific provision.
communication via terminal port: insulation is performed by the TSX P ACC01 
unit,
communication via PCMCIA card: the PCMCIA communication card ensures 
insulation.
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Sensor and pre actuator supply control

General It is advised to control the different supplies with the following sequence:
Power up PLC and inputs (sensors) supply with the KM contactor.
If the PLC is in RUN and AUTO mode, power up output (pre-actuators) supply 
with the KA connector. This is performed via the ALARME (%Q2.0) output, which 
will be relayed (to KA1) if the output is static (continuous supply).

Furthermore, the safety standards require authorization from the operations 
personnel, before the installation is rebooted following a stop (arising from a power 
outage or from an emergency stop). The following control diagrams take into 
account these standards.
The MANU/AUTO switch forces the outputs from a terminal, when the PLC is in 
STOP mode.
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PLC supplied 
with alternating 
current

Illustration: 

KA : Control contactor controlled by the ALARM (Q2.0) output in AUTO mode.

Emergency
stop

Start

AUTO

Exit
ALARM

Supply
pre-actuators
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PLC supplied 
with direct 
current

Illustration: 

KA : contactor controlled at the ALARM (Q2.0) output by the KA1 relay.
KA1 : relay at the ALARM (Q2.0) output or static (Q2.0) output.

Emergency
stop

Start

Supply
pre-actuators

Supply
sensors

Exit
ALARM

MANAUTO
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16
Ventilation module

At a Glance

Aim of this 
Chapter

This chapter describes the ventilation module for the Micro PLC.

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Ventilation module: general introduction 158

 Ventilation module: physical presentation 160

Ventilation module: catalog 161

 Ventilation module: dimensions 162

Ventilation module: mounting 164

Rules for installation of the racks with ventilation modules 166

 Ventilation module: connections 167

Ventilation module: characteristics 169
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Ventilation module: general introduction

Introduction The ventilation modules installed above the Micro PLC station racks ensure a forced 
convection of air, so that the ambient temperature inside the envelope is 
homogenized, therefore eliminating the various possible hot spots.

Illustration The illustration below shows the ventilation module. 

Use of ventilation 
modules

The use of these modules is recommended in the following cases:
Ambient temperature between 25°C and 60°C: the life of various Micro PLC 
components is extended (extension by 25% of the MTBF).
Ambient temperature between 60°C and 70°C:the ambient temperature being 
limited to 60°C without ventilation, forced ventilation makes it possible to lower 
the temperature inside the modules by 10°C, which brings the internal 
temperature of the modules back to the equivalent of 60°C at ambient 
temperature.
In these conditions, the product life span is increased by more than 50%.

Note: A temperature probe built into each module informs the user when the 
ambient temperature has reached its maximum value.
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Different module 
types

Three ventilation modules are available, adapted to the main supply networks: 
ventilation module with 24 VDC, 110 VAC or 220 VAC power supply.
According to the type of PLC, TSX 37-05/08/10 or TSX 37-21/22 with or without   
TSX RKZ 02 mini extension rack, 1 or 2 ventilation modules must be installed.
          

TSX 37-05/10 PLCs only       TSX 37-10 + TSX RKZ 02 PLC

TSX 37-08/21/22 PLCs only TSX 37-21/22 + TSX RKY 02 PLC
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 Ventilation module: physical presentation

Illustration Descriptive diagram: 

Number table This table gives the function description of the numbers: 

Address Description

1 Connection terminal block:
of the module supply voltage,
of the heat sensor and LED (or inline pre-actuator) supply. Each terminal 

can receive 1 1.5 mm2 wire without a wire end ferrule or 2 1 mm2 wires 
with wire end ferrules.

2 Terminal for connecting a module to the ground connection.

3 Module fixing holes (screw M4 x 12), in the case of mounting on a board or 
panel.

4 Rotated flap which allows the air to be sent back to the front.
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Ventilation module: catalog

Catalog This table shows the different types of ventilation modules:

Power supply 
voltage

24 VDC 110 VAC 220 VAC

Temperature probe Yes (detection of temperature  80°C +/- 5°C), open on alarm

No. of modules 1 module with TSX 37-10 or TSX 37-21/22 PLC only
2 modules with TSX 37-10 or TSX 37-21/22 PLC + TSX RKZ02

References TSX FAN D2 P TSX FAN A4 P TSX FAN A5 P
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 Ventilation module: dimensions

Ventilation 
module only

Illustration diagram (sides in millimeters): 

Rear view Right view Front view

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1089 of 3383



 Ventilation module 

35004534 06 March 2007 163

Ventilation 
module + Micro

Illustration diagram (sides in millimeters): 

(1) PLC empty,
(2) with screw terminal block modules,
(3) with HE10 connector modules,
(a) Micro PLC dimensions only,
(b) Micro PLC + TSX RKZ 02 extendable rack.

Table of characteristics:

Dimensions a b

TSX 37-05 PLC 170.3 mm -

TSX 37-08 PLC 227.9 mm -

TSX 37-10 PLC 170.3 mm 282.7 mm

TSX 37-21/22 PLC 227.9 mm 341.4 mm
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Ventilation module: mounting

General points For reasons of mechanical strength, it is imperative to use the same method of fixing 
for the PLC and the ventilation module. The dimensions indicated are in millimeters.

Diagram: 

Note: Using forced ventilation means it is necessary to take fitting precautions 
when analog modules of type TSX AEZ 414 are used in the PLC configuration (see 
PLCs TSX 3705/ 3708/ 3710/ 3720; Implementation manual - volume 3).

Mounting onto a DIN mounting rail
(Type AM1-ED)

Ventilation module Ventilation moduleSupport Support

DIN mounting rail

  DIN mounting rail

Fixing ventilation module 
using 2 M4x12 screws

Mounting onto a board (AMI-PA)
or panel
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Mounting 
position

Mounting position of the ventilation modules according to the PLC type: 

TSX 37-05/10 PLCs only TSX 37-10 + TSX RKZ 02 PLC

TSX 37-08/21/22 PLCs only  TSX 37-21/22 + TSX RKZ 02 PLC
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Rules for installation of the racks with ventilation modules

Principle 
diagram

Illustration: 

a >= 50 mm      b >= 30 mm
1 Installation or envelope.
2 Duct or wire quadrant.
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 Ventilation module: connections

Ventilation 
module supply 
connection

Illustration: 

Note: When using several ventilation modules of the same type, use a shared 
supply for all the ventilation modules.
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Heat sensor 
supply 
connection

The heat sensor can be supplied either with a direct or alternating current and 
connected on a signaling LED, a PLC input etc. 

Illustration diagram: 

illustration: 

(1) direct 24/28 V or alternating 110/220 V.

Note: When using several ventilation modules, the sensor contacts will be put in a 
series.

Alternating current supplyDirect current 
supply

Ventilation module 1

Ventilation module 2

Ventilation module 3
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Ventilation module: characteristics

Table of 
characteristics

Table of characteristics of the ventilation modules:

Module type TSX FAN D2 P TSX FAN A4P TSX FAN A5P

Supply voltage Nominal 24 VDC 110 VAC 220 VAC

Limit 20...27.6 VDC 90…120 VAC 180…260 VAC

Current absorbed to 
nominal voltage

180 mA 180 mA 100 mA

Heat sensor Supply voltage: direct 24/48 VDC or alternating 110/220 VAC

Breaking power (on a resistive 
load)

1 A to 24 VDC / 10 000 maneuvers
 1 A to 48 VDC / 30 000 maneuvers
 1 A to 110 VAC / 30 000 maneuvers
 0.5 A to 220 VAC / 10 000 maneuvers

Trigger Temperature >= 75ºC +/- 5ºC

State closed if temperature <= 75ºC +/- 5ºC
open if temperature >= 75ºC +/- 5ºC
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IV
Commissioning/Diagnostics/
Maintenance

At a Glance

Aim of this Part This part deals with commissioning, diagnostics and maintenance.

What's in this 
Part?

This part contains the following chapters:

Chapter Chapter Name Page

17 Display panel 173

18 Display of language objects 195

19 Commissioning 213

20 Maintenance 219
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17
Display panel

At a Glance

Aim of this 
Chapter

This chapter deals with the display panel for the Micro PLCs.

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Introduction 174

PLC status display 176

Local input/output status display 178

64 channel modules display 180

Sequencing of the displays 182

Display of faulty local inputs/outputs 184

Display of remote inputs/outputs on the AS-i bus 186

Display of the presence of each slave on the AS-i bus (R I/O mode - DIAG) 188

Display of the status of the input/output bits for each slave (R I/O mode) 190

Incrementation of the slave number in ascending or descending order 192

Specific standard functions 193

Management of the battery LED (BAT) 194
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Introduction

Introduction The display panel offers a centralized array of services essential to PLC installation, 
use, diagnostics and maintenance, for all the modules positioned in the base rack 
or in the mini extension rack and the remote discrete inputs/outputs on the nano PLC 
or AS-i bus:

PLC status display,
Local or remote input/output status display,
discrete input/output wiring test, in the absence of the application program,
Input/output and module diagnostics,
Display of the program internal data (bits, words, remote input/output bits, etc.).

Description The display panel offers:
on the right, 5 status LEDs, which display the functioning of the PLC                
(RUN, TER, I/O, ERR, BAT),
above, 5 status LEDs, which show the current display mode:

BASE LED: base input/output display mode,
EXT LED: mini extension rack input/output display mode,
R I/O LED: inputs/outputs on the AS-i bus display mode,
WRD LED: language objects display mode,
DIAG LED: diagnostic mode,

3 panels of 32 LEDs, which give information about the modules in the PLC or the 
extension: discrete inputs/outputs status, faulty channels or modules. Further, 
each panel is completed by 2 slot LEDs ("64" and "16"), which allow a double 
display of the 64 channel modules (16 first input channels and 16 first output 
channels, then 16 following input/output channels),
a push button, which allows the display of the rest of the information and/or the 
alteration of the display mode (input/output or diagnostic display mode). In 
WORD mode, this push button allows the choice of the displayed objects table.
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Illustration Display mode on the Micro: 
Push button
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PLC status display

Introduction The display uses the 5 LEDs RUN, TER, I/O, ERR and BAT, which by means of their 
status (LED off, blinking or on) provide information on the operating mode of the 
PLC:

Description this table describes the PLC status for each of the LEDs:

Display 
LED

Status

RUN this LED (green) is lit to indicate that the PLC is in RUN mode, and flashes to 
indicate that it is in STOP mode. This LED is off when there is no valid 
application in the PLC or when there is a fault.

TER this LED (yellow) is lit to show that information is being exchanged by the 
terminal link. Traffic via the terminal port may appear to make this LED flash.

I/O this LED (red) is lit to show a fault relating to the inputs/outputs:
supply fault or at least one channel tripped,
module missing, not configured or out of service.

For more information on the errors shown by the I/O LED (faulty channel or 
module), the push button must be depressed for more than one second to go 
to diagnostics mode (See Display of remote inputs/outputs on the AS-i bus, 
p. 186).

ERR this LED (red) is lit to show a PLC "CPU fault": This LED flashes when there is 
no valid application in the PLC or if there is a "blocking fault (See Researching 
the errors from PLC status monitors., p. 220)" in the application program.

BAT this LED (red) is lit to show that the battery is defective or missing (optional). 
This battery, which is used to back up the RAM, must be changed in 
accordance with the proper procedure (see Inserting/changing the battery, 
p. 126).

If the %S66 bit system is at 1, the lighting of this LED is inhibited.
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Summary Illustration: 

Start/stop PLC

Traffic on the terminal port

Inputs/outputs error (channel or module)

Processor or application error

Absence or error of the battery
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Local input/output status display

General The display comes from the 2 panels of 32 LEDs on TSX 37-05/10 and 3 panels of 
32 LEDs on TSX 37-08/21/22, which allows the simultaneous display of the        
input/output status of 2 or 3 modules. These modules are positioned in the 2 or 3 
base slots or in the two slots in the mini extension rack. A short press of the push 
button selects the group displayed: base (the BASE LED is lit) or the mini extension 
rack (the EXT LED is lit).
Only the discrete module channels present in the configuration are displayed. The 
discrete inputs/outputs of the application specific function (if they exist) and the 
remote discrete inputs/outputs (TSX 07 module) are not displayed.

Illustration Principle diagram: 

Not used on the TSX 37 10 PLC
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Panel 
description

The 3 panels of 32 LEDs indicate the status of each of the channels of the modules 
displayed.
If the channel is at the status 1, the LED corresponding to the position is lit, if this is 
not the case, it remains off.
Supposing for example that the PLC is equipped with the following modules:

1 module 28 inputs/outputs in positions 1 and 2,
1 module 28 inputs/outputs in positions 3 and 4,
1 module 8 inputs in position 5,
1 module 8 inputs in position 6,

In the example below, the following inputs and outputs are at the status 1:
%I1.5, %I1.6, %I1.15, %Q2.1 and %Q2.2,
%I3.6 and %Q4.9,
%I5.1,
%Q6.5 and %Q6.6.

Example Illustration: 

28
IO

28
IO

28
IO

Position 1, 3 and 5

Position 2, 4 and 6

1 3 5

2 4 6

5
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64 channel modules display

General The 64 channel modules, which cannot be displayed together are shown by slot 
level (the "64" LED is lit). A short press on the push button displays either the first 
16 inputs and the first 16 outputs (only the "64" LED is lit), or the following 16 inputs 
and the following 16 outputs (the "64" and "16" LEDs are lit). 
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Example Supposing that the second PLC slot (position 3 and 4) is equipped with a 64 channel 
module: 

1 3 5

2 4 6

64 I/O module

2nd PLC slot

First 16 inputs %I3.0 to %I3.15
Here, the inputs %I3.9 and
I3.14% are at 1

First 16 outputs
%Q4.0 to %Q4.15
Here, the outputs %Q4.4 
and %Q4.7 are at 1

Next 16 inputs
%I3.16 to %I3.31
Here, the inputs %I3.17 (16+1) 
and %I3.22 (16+6)
are at 1

Next 16 outputs
%Q4.16 to %Q4.31
Here the outputs %Q4.23 (16+7)
and %Q4.29 (16+13) are at 1

Pressing the push button briefly
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Sequencing of the displays

General Since the display of all the discrete inputs/outputs (base+PLC) is performed by short 
presses on the push button, the sequencing of the displayed channels therefore 
depends on the configuration (presence of modules in the mini extension rack, 
presence of 64 input/output modules). Several possible cases can be identified:

PLC only (base), without 64 I/O module
The push button has no effect (except for entering diagnostic mode),
PLC only, with 64 I/O module(s)
Base (1st 32 I/O) --> Base (following 32 I/O) --> Base (32 1st I/O) --> etc,
PLC with extension, without 64 I/O module
Base --> Extension --> Base --> Extension --> etc,
PLC with extension, with 64 I/O module(s) in the base
Base (1st 32 I/O) --> Base (following 32 I/O) -->Extension --> Base (1st 32 I/O) -
-> Base (following 32 I/O) -->etc, 
PLC with extension, with 64 I/O module(s) in the extension
Base --> Extension (1st 32 I/O) --> Extension (following 32 I/O) -->Base --> 
Extension (1st 32 I/O) --> etc,
PLC with extension, with 64 I/O module(s) in the base and the extension
Base (1st 32 I/O) --> Base (following 32 I/O) -->Extension (1st 32 I/O) --> 
Extension (following 32 I/O) -->Base (1st 32 I/O) --> etc.
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Example Supposing for example that a TSX 37-21 PLC is equipped with a 64 input/output 
module in positions 3/4, 5/6 and 7/8. The display sequence, therefore, the LEDs 
BASE, EXT, 64 and 16 will follow when the push button is pressed briefly.
Illustration: 

Push button
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Display of faulty local inputs/outputs

General The faults are displayed in diagnostic mode, accessed by a long press on the push 
button (more than 1 second). The DIAG LED, which signals this mode, is therefore 
lit.

Principle The faulty inputs/outputs and/or modules are displayed by 3 panels of 32 LEDs:
if an input or output is faulty (defective power supply, output tripped, etc.), the 
associated LED flashes rapidly,
if a module is faulty (absent module, module not configured properly, module out 
of service, etc.), all the corresponding LEDs flash slowly:

16 LEDs for a half-size module (top or bottom of a display panel),
32 LEDs for a standard size module with 28 inputs/outputs (entire display zone 
of the module),
64 LEDs for a standard size module with 64 inputs/outputs (entire display zone 
of the module with the 64 only or 64 and 16 LEDs).

All the input/output faults are displayed by short presses on the push button, with the 
same sequences as with the input/output status display mode. A long press of the 
push button returns to the input/output status display.

Note: Contrary to the input/output status display mode, which is only accessible for 
the discrete modules, the diagnostic mode displays the faulty channels associated 
with the analog and counting modules. For example, if a PLC contains a TSX CTZ 
2A module in position 3, a fault with the counting channel 0 is signaled by a rapid 
blinking of LED 0 on the upper part of the corresponding zone.
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Example Illustration: 

This example illustrates a fault in the 28 I/O and 8 O modules, positioned 
respectively in 1/2 and 6 (the LEDs corresponding to the module slot flash slowly).
The %Q4.9 output is also faulty (the corresponding LED flashes rapidly).

1 3 5

2 4
6

2
8
E
S

2
8
E
S

2
8
E
S
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Display of remote inputs/outputs on the AS-i bus

At a Glance The PLC display panel allows:
the presence of each slave on the AS-i bus, (DIAG mode), to be displayed,
the status of the input/output bits of each slave present on the bus (R I/O mode - 
DIAG) to be displayed.

These modes can be accessed by a combination of actions on the push buttons (1) 
of the TSX SAZ10 module and (2) on the PLC display block.
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Illustration highlighting the display screen: 

Display of the state of the bits
of inputs/outputs of each
slave (mode R I/O)

Display of the presence of
each bus AS-i bus slave
(mode R I/O - DIAG)

Slave 
number
Example: 31

States of 
input bits

States of 
output bits

Presence of 
slaves 1 to 15

Presence of 
slaves 16 to 31
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Display of the presence of each slave on the AS-i bus (R I/O mode - DIAG)

Introduction This mode makes it possible to display:
the slaves which have been installed and detected (LEDs permanently on),
slaves which have not been installed or detected (LEDs off),
slaves which have been installed but not detected or not installed but detected 
(LEDs on and blinking).

Procedure for 
access

Carry out the following steps:

Step Action

1 Initial status of display block:
local input/output display mode (Base or EXT LEDs on).

2 A short press on the push button (1), of the TSX SAZ module allows the switch 
to R I/O mode.

3 A long press on the push button (2) on the PLC display block allows the switch 
to diagnostics mode.
The image of the AS-i network is then displayed on the right-hand block, with 
each LED representing an address of an AS-i bus slave. All of the ALEDs 
represent the addresses of the slaves 0 to 15, all the B LEDs represent the 
addresses 16 to 31 (add + 16 to the figure displayed to get the exact address 
of the slave).

4 To return to the initial status:
A long press on the push button (2) on the display block (to exit the AS-i 
bus diagnostics mode),
A short presson the push button (1) on the TSX SAZ module (to return to 
local input/output display mode).
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Example Illustration: 

In the example below:
the slaves with the addresses 4, 5, 7, 13, 22(6+16) and 25 (9+16) are operating 
normally (LEDs permanently on),
the slaves with addresses 10 and 17 (1+16) are faulty (blinking LEDs),
the LEDs which are not on represent the empty addresses.

Presence of slaves on the AS-i bus
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Display of the status of the input/output bits for each slave (R I/O mode)

Introduction The PLC display panel enables the status of the input/output bits of each slave on 
the bus to be displayed.

Procedure for 
access

Carry out the following steps:

Step Action

1 Initial status of display panel:
local input/output display mode (Base or EXT LEDs on).

2 A short press on the push button (1) on the TSX SAZ 10 module switches to 
R I/O mode with display:

of an address of a slave (1 to 31) on the two panels on the left-hand side 
(numerical display),
of the status of the input/output bits relating to the slave displayed, on the 
panel on the right-hand side (LED on = bit set to 1, LED off = bit set to 0 or 
no inputs / outputs). The LEDs (0 to 3) at the top show the status of the input 
bits of the slave (maximum of 4 input bits per slave); the LEDs (0 to 3) at the 
bottom show the status of the output bits of the slave (maximum of 4 output 
bits per slave),
of the direction of movement in all the slaves, shown by three LEDs being 
lit (see Incrementation of the slave number in ascending or descending 
order, p. 192): if LEDs 8,13 and 10 are on, movement in the group of slaves 
takes place in ascending order; if LEDs 12, 9 and 14 are on, movement 
takes place in descending order.

3 Pressing briefly several times in succession on the push button (2) of the 
centralized display makes it possible to change the number of the slave in 
ascending order (1 -> 31) or descending order (31 -> 1) depending on the 
direction of movement.
Changing direction (ascending or descending) is achieved by a long press on 
the push button (1) on the TSX SAZ 10 module.

4 Returning to the initial status of the display panel is achieved by a short press 
on the push button (1) on the TSX SAZ 10 module.
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Illustration input/output bits of each slave: 

Slave number (31)

State of input bits
(%I\4.0\31.0 & %I\4.0\31.1 = 1

States of output bits
(%Q\4.0\31.2 & %Q\4.0\31.3 = 1)

Area showing the direction of 
movement in the group of slaves 
(here, ascending)
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Incrementation of the slave number in ascending or descending order

General points When the PLC display block is in R I/O mode (display of input/output bits of each 
slave), the user can scan the slaves in ascending (1->31) or descending (31->1) 
order. The direction is shown by 3 lit LEDs at display panel level, as indicated on the 
following diagram. The direction can be changed with along press on the push 
button of the TSX SAZ 10 module.

Principle 
Diagram

        

incrementation of 
the slave number
in descending 
order 

incrementation of
the slave number
in descending 
order 

in descending
 order

in ascending 
order

LEDs 12, 9, 14 on LEDs 8, 13, 10 on
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Specific standard functions

At a Glance Each TSX 37 PLC and TSX SAZ 10 module features a push button on their front 
panels, enabling the operating mode of the central display unit to be changed. The 
discrete inputs can be used to carry out the same function as these push buttons.
By default, any changes to the operating mode of the display block are made by the 
push buttons. 

Offset push 
button of the 
display block

To replace the push button of the central unit with a discrete input, simply:
initialize the contents of the %SW99 word by program or by setting at the address 
of the required input,
validate the function of this input by setting the system bit %S99 to 1, thus 
rendering the push button inactive.

The system word %SW99 indicates the geographic address of the discrete input 
assigned in place of the push button. 
By default, the word %SW99 contains the address corresponding to input %I1.10 
(input 10 of the module located in position 1) as the dedicated input for this function.
It is however possible to modify the assignment of the dedicated input for this 
function by program (see Reference Manual, Volume 3).

Offset push 
button of the 
module AS-i   
TSX STZ 10

To replace the push button of the AS-i module with a discrete input, simply:
initialize the contents of the %SW98 word by program or by setting at the address 
of the required input,
validate the function of this input by setting the system bit %S98 to 1, thus 
rendering the push button inactive.

The system word %SW98 indicates the geographic address of the discrete input 
assigned in place of the push button. 
By default, the word %SW98 contains the address corresponding to input %I1.11 
(input 11 of the module located in position 1) as the dedicated input for this function.
It is however possible to modify the assignment of the dedicated input for this 
function by program (see Reference Manual, Volume 3).
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Management of the battery LED (BAT)

Principle The switching on of the BAT status LED, which indicates the absence of or an error 
in the backup battery, may be inhibited per program or by an adjustment, by setting 
the system bit %S66 to 1.
The table below describes the different statuses of the %S66 bit.

Bit No. Description

%S66 = 0: BAT LED is on when the back-up battery is absent or faulty.

= 1: BAT LED off.
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18
Display of language objects

At a Glance

Aim of this 
Chapter

This chapter deals with the display of language objects.

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

WORD mode 196

Word of order and status : %SW67 197

Index word : %SW68 199

Word %SW69 201

Example : word display in hexadecimal mode 202

Example : word display in binary mode 204

Example : display of the internal bit status 207

Example: Display of remote inputs/outputs on TSX 07 210
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WORD mode

General The Display of language objects comes from the 3 panels of 32 LEDs, which allow 
the display of the value of 256 bits or 16 words max., when the WORD mode is 
activated. The display of the words can be binary, which allows 4 consecutive words 
or hexadecimal alphanumerics to be displayed. In this case, one single word is 
displayed with most/least significant alternation.
It is possible to display the %M, %Si or %Xi bits, the %MWi, %SWi or %KWi words 
and the remote discrete inputs/outputs delivered by TSX 07 PLCs.

Principle The WORD mode is activated by setting the %S69 bit system to 1, which is signaled 
by the WRD LED being lit. In this mode, the push button will scroll the value 
displayed (most/least significant in the hexadecimal base) or the values displayed 
(4 words then 4 following words etc. in the binary base).

The installation of the display is performed by the 3 system words %SW67, %SW68 
and %SW69, which define respectively :

the order information and the mode status (type of objects displayed, display 
base etc.),
the current index of the displayed objects (64 bit group number or word order in 
the table defined by the maximum index and the word %SW69) and the maximum 
index (number of words in the word table),
the number of the first word in the word table.

Illustration Principle diagram: 

Error

Most significant display Least significant display

Direction of movement

Binary/hexadecimal

Reserved Type of object

maximum index Current index

Number of first object
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Word of order and status : %SW67

Type of objects 
(0 to 3 bits)

These 4 bits configure the type of objects to be displayed:
0 : %MWi (default),
1 : %SWi,
2 : %kWi,
8 : %Mi,
9 : %Si,
A : %Xi,
B : %I and %Q of the TSX 07 PLCs.

Binary/
Hexadecimal   
(bit 4)

This bit configures the display base of the word objects:
0 : Binary,
1 : Hexadecimal (default),

Direction of 
movement (bit 5)

This bit configures the direction of movement in the word table or in the bit group: 
the movement is caused by pressing the push button:

0 : positive direction, i.e. ascending direction of index (default),
1 : negative direction, i.e. descending direction of index.

Most/least 
significant 
display              
(bits 6 and 7)

These bits configure the way of displaying a word in hexadecimal mode:

Most significant 
display (bit 7)

Least significant 
display (bit 6)

Meaning

0 0 Combination prohibited! Causes error bit to 
be set at 1 (bit 15).

0 1 Permanent display of the least significant 
byte.

1 0 Permanent display of the most significant 
byte.

1 1 Alternating display of the least significant 
byte (2s duration) and the most significant 
byte (2s duration).
Default combination.
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Error (bit 15) This bit is positioned at state 1 when the parameter configuration is inconsistent:
word number outside terminals in relation to the software configuration,
hexadecimal display configured for the bit objects,
Most/least significant parameter display positioned at 0.

When this bit is at 1, the first 16 LEDs in the first display panel are lit. 
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Index word : %SW68

Word objects 
(%MWi, %SWi 
and KWi)

Words that can be displayed are handled in the form of a table (16 words max. with 
the same table), of which the first object has a 0 index and the last one the last 
maximum index (15 max.). In hexadecimal display, the current index is the index of 
the only word being displayed.

Supposing, for example, that a table has 8 internal words from %MW12 to %MW19. 
The current index can take a value from 0 to 7, which determines the word displayed: 
0 displays the content of the word %MW12, 1 displays that of %MW13, etc. and 7 
that of %MW19.

In binary display, the current index is that of the first 4 words displayed (word 
displayed by the first 16 LEDs in the first display panel).
Supposing, for example, that the same table has 8 internal words from %MW12 to 
%MW19.
The current index can take a value from 0 to 7, which determines the 4 consecutive 
words displayed:

Current index Words displayed

0 %MW12, %MW13, %MW14 and %MW15

1 %MW13, %MW14, %MW15 and %MW16

2 %MW14, %MW15, %MW16 and %MW17

3 %MW15, %MW16, %MW17 and %MW18

4 %MW16, %MW17, %MW18 and %MW19

5 %MW17, %MW18, %MW19 and %MW12

6 %MW18, %MW19, %MW12 and %MW13

7 %MW19, %MW12, %MW13 and %MW14
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Bit objects    
(%Mi, %Si and 
%Xi)

the bits are always displayed in groups of 64, therefore the maximum index is not 
used for these types of objects. The current index indicates the group number during 
display.
bit table and corresponding index:

Remote input/
output bit 
objects                
(%I and %Q)

The inputs/outputs of 2 consecutive TSX 07 PLCs on the offset input/output bus are 
displayed in the first 2 display panels. The inputs are displayed by 16 LEDs located 
in the upper part of the panels and the outputs by the 16 LEDs located in the lower 
part. For these types of objects, the current index corresponds to the TSX 07 link 
address, displayed in the first display panel.

Whatever the type of displayed object, the current index is displayed by the 16 LEDs 
located in the lower part of the third display panel. Each press on the push button 
increases or decreases this index, according to the configured direction of 
movement (bit 5 of the system word %SW67).
Illustration: 

Bits Index

For the 256 internal 
bits %Mi

current index 0 corresponds to %M0 to %M63 bits,
current index 1 corresponds to %M64 to %M127 bits,
current index 2 corresponds to %M128 to %M191 bits,
current index 3 corresponds to %M192 to %M255 bits,

For the 128 system 
bits %Si

current index 0 corresponds to %S0 to %S63 bits,
current index 1 corresponds to %S64 to %S127 bits,

For the 128 Grafcet 
step bits (96 for the 
TSX 37-10)

current index 0 corresponds to %X0 to %X63 bits,
current index 1 corresponds to the %X64 to %X127 bits (to %X95 
for the TSX 37-10)

Push button

Current index
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Word %SW69

General points Contains the number of the first word of the table, i.e. the number of the first word to 
be displayed. Remember that a maximum of 16 words can be displayed, with 4 
words displayed simultaneously in binary mode and one single word displayed in 
hexadecimal mode. To facilitate identification of the word(s) currently being 
displayed, you are advised to choose a first word, whose address is 0 or a multiple 
of 10.
The first word currently being displayed is defined by the current index (see Index 
word : %SW68, p. 199).
The word %SW69 is not used with bit objects.

Value of the 
system words 
%SW67 to 
%SW69 upon 
activating WORD 
mode

following a prior mode deactivation (setting %S69 bit to 0)
Deactivation of WORD mode does not alter the content of the 3 system words. 
Upon reactivation (setting %S69 to 1), the system words %SW67 to %SW69 
revert to their value at the time of the last mode deactivation. You are however 
advised to reinitialize the current index each time you enter the mode, in order to 
avoid uncertainty caused by an accidental press on the push button.
after a warm start
The 3 system words revert to their value at the time of the power failure.
after a cold start
The 3 system words are initialized to the following values:

%SW67 = H’xxD0’ -> display of the internal words %MW in hexadecimal 
mode, alternating between the most and least significant. Movement in the 
table is performed via incrementation,
%SW68 = H’0F00’ -> display of the index word 0 and movement to index word 
15, by pressing the push button,
%SW69 = H’0000’ -> the first word in the table has the number 0 (%MW0).

by default and without any special programming, it is possible to display the content 
of the internal words %MW0 to %MW15.
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Example : word display in hexadecimal mode

Text display The content of the 4 internal words %MW6 to %MW9 can be displayed in 
alphanumeric hexadecimal mode. The values of these words are H’1234’, H’5678’, 
H’9ABC’ and H’DEF0’, respectively.
To do this, the content of the system words %SW67 to %SW69 is as follows: 

%SW67 = 0 0 000000 11 0 1 0000

Most/ least significant alternation

Incrementation of words

Hexadecimal
%MWi

%SW68 = 00000011 00000000

Maximum index : 3 (4 words %MWi)

Current index: 0 (%MW6 displayed)

%SW69 = 0000000000000110

First word on the table : 6 
(%MW6 displayed)
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Display on the 
PLC

Current index = 0, the first two panels alternately display the most/least significant 
content of the first word in the table (%MW6); namely "12" and "34". The arrows -> 
or <- indicate that the right part of the word (least significant) or the left part of the 
word (most significant), respectively, will be displayed at the next alternation (every 
2s).
Illustration: 

A short press on the push button increases the current index, which becomes equal 
to 1 (the 1 LED is therefore lit and the 0 LED is off). The content of the next word in 
the table (%MW7) is displayed with the most and least significant alternating, 
namely "56" and "78".

Successive presses on the push button will display all the words in the following 
sequence: %MW6 -> %MW7 ->%MW8 ->%MW9 -> %MW6 -> etc...
Illustration: 

Current index
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Example : word display in binary mode

Text display The content of the 4 internal words %MW6 to %MW9 can be displayed in binary 
mode. The values of these words are H’1234’, H’5678’, H’9ABC’ and H’DEF0’, 
respectively.
The content of the system words is as follows: 

%SW67 = 0 0 000000 00 0 0 0000

Incrementation of words

Binary
%MWi

(type of object = 0)

%SW68 = 00000011 00000000

Maximum index : 3 (4 words %MWi)

Indice courant : 0 %MW6 displayed)

%SW69 = 0000000000000110

First word in the table : 6 (%MW6)
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Display on the 
PLC

Illustration: 

A short press on the push button increases the current index, which takes the value 
1. The upper part of the first panel displays the content of the index word 1 in the 
table (%MW7), the lower part of the first panel displays the content of %MW8, the 
upper part of the second panel displays the content of %MW9 etc.

Contents of the %MW6 word defined by 
the current index (first word in the table) :
%MW6 = 0001001000110100

Contents of the %MW8 word :
%MW8 = 10011010101111100

Sign X, indicating a 
binary display

Current index = 0

Contents of the %MW9 word :
%MW9 = 1101111011110000

Contents of the %MW7 word :
%MW7 = 0101011001111000
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Illustration: 

Successive presses on the push button display all the words, by shifting a 4-word 
window among the maximum possible 16 (limited to 4 in the example above). The 
index of the word displayed in the upper part of the first panel is defined by the 
current index (lower part of the third panel).

Contents of the %MW7 word 
defined by the current index

Contents of the %MW9 word

Sign X, indicating a 
binary display

Current index = 1

Contents of the %MW6 word

Contents of the %MW8 word
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Example : display of the internal bit status

Text display The status of the 256 internal bits in the TSX 37 PLC can be displayed (%M0 to 
M255).  Upon WORD mode activation and if the current index is 0, the status of the 
first 64 internal bits is displayed (%M0 to M63).
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Display on the 
PLC

Illustration: 

A short press on the push button increases the current index (value 1), which 
displays the status of the next 64 internal bits (%M64 to %M127) and then from 
%M192 to %M255; the current index adopts the values 0, 1, 2 and 3 successively.
LED table:

Index LEDs

0 1 4 8 15

0
1
2
3                a

%M0
%M64
%M128
%M192

%M1
%M65
%M129
%M193

%M4
%M68
%M132
%M196

%M8
%M72
%M136
%M200

%M15
%M79
%M143
%M207

0
1
2
3                b

%M32
%M96
%M160
%M224

%M33
%M97
%M161
%M225

%M36
%M100
%M164
%M228

%M40
%M104
%M168
%M232

%M47
%M111
%M175
%M239

0
1
2
3                c

%M48
%M112
%M176
%M240

%M49
%M113
%M177
%M241

%M52
%M116
%M180
%M244

%M56
%M120
%M184
%M248

%M63
%M127
%M191
%M255

0
1
2
3                d

%M16
%M80
%M144
%M208

%M17
%M81
%M145
%M209

%M20
%M84
%M148
%M212

%M24
%M88
%M152
%M216

%M31
%M95
%M159
%M223

Sign X, indicating a 
binary display

Current index = 0

State of the %M0 to %M63 bits
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Illustration: 

Note: The display of the system bits and the Grafcet step bits is identical, the 
current index only adopts the value 0 or 1.

a

b

c

d
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Example: Display of remote inputs/outputs on TSX 07

Text display The remote 4 TSX 07 PLC inputs/outputs can be displayed, connected to the remote 
input/output bus.  By activating the mode and if the current index is worth 1, the first 
block displays the address 1 PLC inputs/outputs and the second block displays 
those of the address 2 PLC. By pressing the push button the current index is 
increased, which displays in the first block the address 2 PLC inputs/outputs and in 
the second block those of the address 3 PLC, etc. Continuous pressing on the push 
button allow all the remote inputs/outputs to be displayed. 
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Display on the 
PLC

Illustration: 

Table of inputs/outputs:

Index TSX 07 Inputs/Outputs

1
2
3
4                a

Address 1
Address 2
Address 3
Address 4

%I\4.0\1.0 à %I\4.0\1.13
%I\4.0\2.0 à %I\4.0\2.13
%I\4.0\3.0 à %I\4.0\3.13
%I\4.0\4.0 à %I\4.0\4.13

1
2
3
4                b

Address 2
Address 3
Address 4
Address 1

%I\4.0\2.0 à %I\4.0\2.13
%I\4.0\3.0 à %I\4.0\3.13
%I\4.0\4.0 à %I\4.0\4.13
%I\4.0\1.0 à %I\4.0\1.13

1
2
3
4                  c

Address 2
Address 3
Address 4
Address 1

%I\4.0\2.0 à %I\4.0\2.9
%I\4.0\3.0 à %I\4.0\3.9
%I\4.0\4.0 à %I\4.0\4.9
%I\4.0\1.0 à %I\4.0\1.9

1
2
3
4                 d

Address 1
Address 2
Address 3
Address 4

%I\4.0\1.0 à %I\4.0\1.9
%I\4.0\2.0 à %I\4.0\2.9
%I\4.0\3.0 à %I\4.0\3.9
%I\4.0\4.0 à %I\4.0\4.9

State of the 14 PLC address 1 inputs
(first 14 LEDs)

State of the 14 PLC address 2 
inputs (first 14 LEDs)

Sign X, indicating 
a binary display

current index = 1

State of the 10 PLC address 1 outputs
(first 10 LEDs)

State of the 10 PLC address 2 
outputs
(first 10 LEDs)
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Illustration: 

a

b

c

d
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19
Commissioning

At a Glance

Aim of this 
Chapter

This chapter is about the commissioning of the TSX 37 PLCs.

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

First power-up 214

Description of PLC states 216
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First power-up 

Principle When switched on, the PLC carries out its self-tests then places itself on hold for an 
application transfer. The different states of the PLC are signaled at the level of the 
display block by the RUN, ERR, I/O LEDs. .
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The diagram below shows the procedure that must be followed when switching on 
for the first time, according to the state of the monitors: 

Starting up
the PLC

PLC self tests

No application
in the PLC

“PLC” state
not configured”

Transferring a valid 
application in the PLC

“PLC stop” state

Putting the PLC in
RUN

“PLC functioning” state 

“PLC in software error or 
HALT” state

CPU error

“PLC in error” state 

Supply fault

“PLC waiting” state 

LED off

LED blinking

LED illuminated

Not determined
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Description of PLC states

General Table of PLC states and their description:

State Description

PLC self tests The PLC processor carries out its sef-tests internally. The PLC 
does not control the process and cannot communicate via its 
terminal port (or networks).
This state is signaled by the 3 monitors RUN, ERR et I/O 
blinking.

"PLC in error" state The PLC stops following a material breakdown or an error 
within the system. The process is no longer controlled, 
communication becomes impossible and only a cold-start is 
possible (by activating the RESET button, using the gripper, 
etc.)
This state is signaled by the monitors RUN, which is switched 
off and ERR, which is switched on. 

"non-configured" PLC 
state.

The PLC started but does not possess any valid applications.  
It does not control the process but can communicate by its 
terminal point (or its network). This state is signaled by the 
monitors RUN, which is switched off and ERR, which flashes. 

"PLC in software error or 
HALT" state

The PLC application went to "overrun" or executed an 
unresolved jump, a HALT instruction or a non-implemented 
"floating" instruction.   This state is signaled by the monitors 
RUN and ERR blinking. 

"PLC stop" state The PLC possesses a valid application, which is stationary (the 
application is in a initial state, the tasks are stopped at the end 
of the cycle) and the commands of the process are in a state of 
fallback.  This state is signaled by the RUN monitor blinking.

"PLC functioning" state The PLC application runs as normal in order to control the 
process.  A non-blocking fault for the application (input/output 
error or software error) can also exist. This state is signaled by 
the monitor RUN, which is switched on (and the I/O module is 
switched on if there are input/output errors).

"PLC waiting" state The PLC has detected a supply failure. It is in a backup state 
while waiting for the supply to return (attempt at restarting 
warm). The process is no longer controlled and communication 
is possible. As long as the supply allows it, this status is 
signaled by the RUN monitor, which is off and the ERR monitor, 
which is on. 
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Note: When the PLC is in the "non-configured" state (without valid application), it 
is possible to carry out a discrete input/output wiring test. To do this, put the bit 
system %S8 to 0 and exploit the image memory (in read and/or write) from an 
adjustment terminal.
The TSX DMZ 64 DTK modules can only be used for the first 16 inputs and the first 
16 outputs.
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20
Maintenance

At a Glance

Aim of this 
Chapter

This chapter is about researching and analyzing the errors.

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Researching the errors from PLC status monitors. 220

Non-blocking faults 221

Blocking faults 223

Central processing unit (CPU) faults 225

Updating the Operating System 226
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Researching the errors from PLC status monitors.

General The status monitors in the display block inform the user on the operating mode of 
the PLC but also on its possible faults. The errors detected by the PLC concern:

the PLC component circuits and/or its modules: internal errors,
the process controlled by the PLC or the process wiring: external errors,
the operating of the application carried out by the PLC: internal or external errors.

Errors are detected at start-up (self-tests) or during operation; as is the case with the 
majority of hardware errors, during the exchanges with the modules or during the 
execution of an instruction program.  With certain "serious" errors, the PLC must be 
restarted; others are the responsibility of the user who decides on the course of 
action according to the desired application level. 

There are three types of error:
non-blocking errors,
blocking errors
and central unit errors.
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Non-blocking faults

Anomaly caused 
by an input/
output error or 
by the execution 
of an instruction

The anomaly can be processed by the user program and does not modify the state 
of the PLC.
This type of anomaly is signaled by:

the I/O status LED,
the LEDs of channels accessible in diagnostics mode (See Display of remote 
inputs/outputs on the AS-i bus, p. 186),
the error bits and words associated with the module and channel: %Ix.MOD.ERR, 
%IX.i.ERR, %MWx.MOD.2, etc.
the system bits %S10 and %S16 (see reference manual, volume 3).

LED status table:

Legend: 

(*) While operating a PLC with a VL < 2.0 rating, any modification to the physical 
configuration, which must be made when the power is off, needs a cold start to 
be carried out by pressing the RESET button after power up in order to take effect.

RUN ERR I/O DIAG System bits Faults

%S10
%S16

Channel supply fault.
Tripped channel.

Module missing.
Module does not conform to 
the configuration.
Module failure (*)

Module supply fault.

LED off

LED blinking rapidly

LED blinking slowly

LED on

State not 
determined

DIAG: channel LED

DIAG: all the module LEDs
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Anomaly caused 
by a faulty RAM-
type PCMCIA 
memory card 
backup battery

When an application is stored on the PLC, a PCMCIA card backup battery error is 
indicated by:

the ERR LED blinking, and the RUN LED lighting up if the PLC is in RUN mode,
the ERR and RUN LEDs blinking simultaneously if the PLC is in stop mode.

LED status table:

Legend 

PLC state RUN ERR System bits Faults

RUN %SW67 = 1 PCMCIA RAM backup battery error 
with PLC in RUN

STOP PCMCIA RAM backup battery error 
with PLC in RUN.
The RUN and ERR LEDs blink 
simultaneously.

LED blinking rapidly

LED on
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Blocking faults

General points These faults, caused by the application program, make it impossible to continue 
execution but do not lead to a system fault. If such a fault occurs, the application 
stops immediately (all tasks on the current instruction are stopped). There are two 
possibilities for restarting the application:

with INIT or by setting the %S0 bit to 1. The application is thus in a preliminary 
state: the data have their initial values, the tasks are stopped at the end of the 
cycle, the view of the inputs is refreshed and the outputs are placed into a fallback 
position,
by STOP, which brings the tasks to the end of the cycle without reinitializing the 
data, then by RUN, which makes a restart possible.
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Indicating a 
blocking fault

A blocking fault is indicated by:
the status LEDs (ERR and RUN),
the system bits %S15 to %S20 (the system bits %S15, %S18 and %S20 are only 
blocking in application monitoring mode),
the system word %SW125 containing the cause of the fault,
the diagnostics program tool of the PL7 Micro which clearly communicates the 
cause and origin of the switch to fault status: watchdog overrun, division by zero, 
index overflow, etc.

LED status table:

Legend: 

RUN ERR I/O Bits %SW125 Faults

%S11 H’DEB0’ Watchdog overrun.

H’2258’ Execution of the HALT instruction.

H’DEF8’ Execution of an unresolved JUMP.

H’2xxx’ Execution of an unknown NPCALL.

H’0xxx’ Execution of an unknown primitive 
OF/IOB.

H’DEF7’ Grafcet fault: step not programmed 
or active step table overrun.

H’DEFF’ Non-implemented floating point.

%S18 H’DEFo’ Division by zero.

%S15 H’DEF1’ Character string manipulation error.

%S18 H’DEF2’ Capacity overflow.

%S20 H’DEF3’ Index overflow.

LED flashing

State not 
determined
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Central processing unit (CPU) faults

General points These severe faults (hardware or software) mean that correct system operation can 
no longer be guaranteed. They lead to a stop in the PLC, and require a cold start. 
Where possible, the fault type is memorized in the %SW124 system word; this can 
be reread after the cold start.
The next cold start is forced to stop to prevent a PLC error from recurring.
LED status table:

Legend: 

RUN ERR I/O %SW124 Faults

H’30’ System code fault.

H’60’ to H’64’ Stack overflow.

H’90’ Interruption system fault: Unforeseen IT.

H’53’ Time-out fault during I/O exchange.

Note: All LEDs (RUN, TER, I/O, ERR) are lit if the handle is missing on a              
TSX 37 2•.

LED off

LED on

State not 
determined
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Updating the Operating System

At a Glance The operating system of the Micro PLCs can be updated by a download via the 
terminal port.

A write-protection switch located in the backup battery access hatch provides 
protection for accessing the loading of the OS.

When the PLC is operating normally, this switch must be in the (OS protected) 
position. 
Any non-compliance with this notice, whilst not affecting the operation of the PLC, 
will nevertheless cause PRG characters to flash on the central display.  

Illustration The following illustration shows the position of the write-protection switch. 

Note: The updating procedure for the operating system is described in the on-line 
help associated with the PL7 software.

OS 
protected

Protection 
switch Write

authorized
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Updating the OS The tool OS LOADER, provided with PL7, acts as a guide for the user during the 
update phase, indicating in particular that:

the write-protection switch must be in the write authorized position in order to be 
able to begin downloading the OS,
the write-protection switch must be in the OS protected position once the OS has 
finished downloading.

Note: If the OS is updated with the tool OS-LOADER V1.5, you must be sure to put 
the protection switch in the "write authorized" position before starting the download, 
as this version of the tool does not guide the user through the entire update phase. 
Likewise, once loading is complete, the switch must be put in the "OS protected" 
position.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1154 of 3383



 Maintenance

228 35004534 06 March 2007

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1155 of 3383



35004534 06 March 2007 229

V
Analog incorporated in the bases

At a Glance

Aim of this tab This tab deals with the analog interface which is built into the TSX PLC

What's in this 
Part?

This part contains the following chapters:

Chapter Chapter Name Page

21 Overview of the built-in analog interface 231

22 Connecting the built in interface 237

23  TSX ACZ 03 adjustment and adaptation module 249
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21
Overview of the built-in analog 
interface

At a Glance

Aim of this 
chapter

This chapter describes the analog interface built-in to the TSX PLC.

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

General 232

Functions 233

Characteristics of the built-in analog inputs 235

Built-in analog output feature 236
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General

At a Glance The TSX 37-22 PLC’s have built-in as standard an analog interface which comprises 
8 input channels and one output channel. This interface makes it possible to 
respond to applications which require analog processing but where the performance 
and the characteristics of an analog measurement system cannot be justified.

Illustration Diagram of a TSX 37 with evidence of the analog connector: 
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Functions

At a Glance This interface which can be accessed via a Sub-D 15-pin connector, carries out the 
following functions:

polling of input channels by static multiplexing and value aquisition,
analog/digital conversion of input measurements,
filtering of input measurements,
updating of digital output value by the processor, 
digital/analog conversion of the output value,
processing of dialog errors with the processor and especially the fallback setting 
of the output,
the provision of a reference voltage for the external sliders, or those contained in 
the TSX ACZ 03 adjustment and adaptation module.

Illustration: 

The TSX ACZ 03 module (See  TSX ACZ 03 adjustment and adaptation module, 
p. 249), assigned to the analog interface, makes it possible to:

have 4 sliders which enable you to adjust the 4 constants in one application 
ergonomically and flexibly,
transform, via built-in shunts (499 ), the 0-10V inputs into 0-20mA or 4-20mA 
inputs,
transform ,via built in adapters, analog inputs into discrete 24V (IEC type 1 or 
Telecontrol 2-wire DDP) inputs.

2
3
4
5
6
7
8
9

Multiplexor A/N

N/A

Convert Processing

Overrun
Sensor control
filtering
Display

Update
Error processing

Interf.
bus

8 inputs
0-10V

1 output
0-10V

voltage 
reference

1 output
ref.10V
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Using the TELEFAST pre-cabling system (ABE-7CPA01) (See Using the 
TELEFAST pre-wiring system, p. 239), whether or not it is assigned to the TSX ACZ 
03 module, makes input/output connection easier by providing screw terminal 
blocks. It also makes connecting PLC discrete inputs/outputs easier if the analog 
output is used to control a variable controller.
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Characteristics of the built-in analog inputs

General points Data table:

(1) with TSX ACZ 03 adjustment module.

Numbers of channels 8

Analog/Digital conversion 8 bits (256 pin) successive approximation

Acquisition cycle time Normal cycle 32 ms

Fast cycle 4 ms x Number of channels used

Digital filtering 1st order. Configurable time constant

Hardware filtering 1st order. Cut-off frequency #600 Hz

Insulation between channels and ground None (shared linked to ground)

Insulation between channels Shared pulse

Insulation between bus and channels None (shared linked to 0 V of the bus)

Input impedance 54 kOhms (0-10 V) 
499 Ohms (0-20 mA or 4-20 mA)

Maximum voltage surge authorized on inputs 
(PLC on or off)

0-10 V: +30 V/-15 V over 3 channels 
simultaneously
0-20 mA (1): +/-15 V or +/-30 mA over 1 
channel

Standards IEC 1131 (0-10 V inputs) – UL508
ANSI MC96.1 - NF C 42-330

Electric range 0-10 V 0-20 mA (1) 4-20 mA (1)

Full scale (FS) 10 V 20 mA 20 mA

Resolution 40 mV (250 pulses) 80  A
(250 pulses)

80  A
(250 pulses)

Max. error at 25°C 1.8% FS = 180 mV 2.8% FS = 560 
A

2.8% FS = 560 A

Max. error at 60°C 4% FS = 400 mV 5.6% FS = 
1.12 mA

5.6% FS = 1.12 mA

Temperature drift 0.75%/10°C 0.80%/10°C 0.80%/10°C
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Built-in analog output feature

General Data table:

Reference output 
feature (slider 
supply)

data table:

(1) the total number of sliders is therefore limited to 4, whether they are inside the 
TSX ACZ 03 module, or external sliders.

Number of channels 1

Analog/Digital conversion 8 bits (256 pulses)

Response time 50 micro seconds

Insulation between channels and 
ground

None (share linked to ground)

Insulation between bus and channels None (share linked to 0V of the bus)

Max voltage surge authorized on the 
output

Short-circuit at 0V or at +5V

Protection Permanent short circuit

Norms IEC 1131 - UL508 – ANSI MC96.1 –                        
NF C 42 - 330

Electric range 0-10V

Full scale (FS) 10V

Resolution 40mV (250 pulses)

Max. error at 25°C 1.5% PE = 150mV

Max. error at 60°C 3% PE = 300mV

Load impedance >= 5 kOhms

Temperature drift 0.5 % / 10°C

Voltage value 10V

Maximum current load (1) 10mA

Max. error at 25°C 3.9% PE = 390mV

Max. error at 60°C 6% PE = 600mV

Protection Permanent short circuit

Temperature drift 1% / 10°C
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22
Connecting the built in interface

At a Glance

Aim of this 
chapter

This chapter deals with connecting the built in analog interface. 

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Direct connection of the analog interface 238

Using the TELEFAST pre-wiring system 239

Connecting analog inputs with insulated or non-insulated sensors 241

Connecting analog output and external sliders 242

Connecting a variable speed controller 244

Details of wiring the ALTIVAR 16 245

ABE-7CPA01 analog TELEFAST internal wiring 247
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Direct connection of the analog interface

General The analog interface can be accessed via  a 15-pin SUB-D connector, of which the 
pin configuration is as follows: 

Note: The inputs are numbered from 2 to 9.

NC

Input 2

Input 4

Input 6

Input 8

Shared inputs

10V reference output

Output 10

Shared 
outputs

Input 3

Input 5

Input 7

Input 9

NC

NC
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Using the TELEFAST pre-wiring system

General points Using the TELEFAST pre-wiring system, with reference ABE-7CPA01, facilitates 
the implementation of the built-in analog function. It provides access to all the   
inputs/outputs required by the built-in analog function via screw terminals:

8 analog inputs,
1 analog output,
1 10 V reference output for the external sliders (4 max.).

The PLC is connected to the TELEFAST system via a 2.5m cable, with product 
reference TSX CCP S15.

The TELEFAST system also offers a female 9-pin SUB-D connector which makes it 
possible to directly control an ALTIVAR 16 variable speed controller (see 
Connecting a variable speed controller, p. 244).

Having taken the impedance of the analog inputs into account, we recommend that 
you use sliders with a value of 4.7 k , which limits the number of sliders to 4 
(maximum current from the reference output = 10 mA).

Illustration Principle diagram: 

TELEFAST ABE-7CPA01T
S

X
 C

C
P

 S
15

Analog I/O
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Terminals of pre-
cabling system 
TELEFAST    
ABE-7CPA01

The table below gives a description of the terminals of the TELEFAST ABE-7CPA01 
pre-cabling system:

* Terminals 21 and 23 must be linked to each other by an external wire strap.

Terminal Function Terminal Function

1 Shared (0 V analog output) 17 Shared (0 V analog input) *

2 Analog output 18 Analog input 8

3 Shared (0 V analog output) 19 Shared (0 V analog input) *

4 NC 20 Analog input 9

5 Shared (0 V analog input) * 21 Shared (0 V analog input) *

6 Analog input 2 22 10 V Reference output for 
external sliders

7 Shared (0 V analog input) * 23 Shared (0 V analog input)

8 Analog input 3 24 24 V supply provided by the 
variable controller. It must be 
connected to the terminal shared 
by the PLC’s discrete outputs

9 Shared (0 V analog input) * 25 NC

10 Analog input 4 26 NC

11 Shared (0 V analog input) * 27 NC

12 Analog input 5 28 NC

13 Shared (0 V analog input) 29 Sharing the variable controller. It 
must be connected to the shared 
terminal of the PLC’s discrete 
input

14 Analog input 6 30 "Forward" input of the variable 
controller. It must be connected 
to the discrete output terminal of 
the PLC

15 Shared (0 V analog input) * 31 Safety output of the variable 
controller.
It must be connected to one of 
the PLC’s discrete input 
terminals

16 Analog input 7 32 "Reverse" input of the variable 
controller. It must be connected 
to one of the PLC’s discrete 
output terminals
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Connecting analog inputs with insulated or non-insulated sensors

Diagram 
showing the 
principle

Illustration: 

TELEFAST ABE-7CPA01

Terminal bar
for grounding

Sensors
insulated

Terminal bar
for grounding

Sensors
non-insulated

L = several meters

L = several tens of 
meters

TSX CCP S15 cable 
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Connecting analog output and external sliders

Connecting 
analog output

Illustration: 

TELEFAST ABE-7CPA01

Pre-actuator
0-10V analog

TSX CCP 
S15 cable

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1169 of 3383



 Connection

35004534 06 March 2007 243

Connecting 
external sliders

Illustration: 

TSX CCP 
S15 cable

TELEFAST ABE-7CPA01
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Connecting a variable speed controller

General The TELEFAST ABE-7CPA01 cabling system makes it possible to use the inputs/
outputs from a discrete PLC module, in order to control an ALTIVAR 16 variable 
speed controller:

2 discrete outputs, used as command inputs at the front and the back of the 
controller (forward and reverse commands),
1 discrete input used to signal a fault in the controller to the PLC.

The variable speed controller can be connected directly via the female 9-pin Sub-D 
controller from the TELEFAST system and the TSX CDP 611 cable.

Illustration The following figure illustrates the example of a variable speed controller’s wiring, 
controlled by a TSX DMZ 28DR module, situated in the first PLC slot. Outputs 1 and 
2 of the discrete module give commands to the ALTIVAR and its 0 input serves as 
a copy of the variable speed controller safety relay: 

TELEFAST ABE-7CPA01
ALTIVAR

CABLE
TSX 
CDP 611

Discrete I/O

%I1.0
(variable 
speed 
controller
fault)

Input

Ex TSX DMZ 28DR

Outputs

TSX CCP S15 cable
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Details of wiring the ALTIVAR 16

Principle 
diagram

Illustration: 

ALTIVAR 16 
terminal block 
functions

The following table provides a reminder of the different functions of the ALTIVAR 16 
terminal block:

ALTIVAR
TELEFAST ABE-7CPA01

Discrete inputs/outputs

Ex. TSX DMZ 28DR

SubD 9 pts
Screw
terminal block

Inputs

Outputs

Terminal block 
address

Functions

COM Common to speed monitoring inputs and control inputs.

AIV Speed monitoring input on.

+10 Supply for speed monitoring inputs.

AIC Speed monitoring input running.

+24 Supply for control inputs (60 mA).

FW Forwards control input.

RV Reverse control input.

SA "O" contact on the safety relay.

SB "F" contact on the safety relay.

SC Shared safety relay contact.
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Marking of
TSX CDP 611 
cable wires

Data table:

TELEFAST terminal 
block (terminal 
number)

TSX CDP 611 cable 
(wire color)

TELEFAST terminal 
block
(terminal number)

TSX CDP 611 cable 
(wire color)

1 black 6 blue

2 white 7 orange

3 red 8 yellow

4 green 9 violet

5 brown

Note: the cable shielding must be mated with the TELEFAST ground terminal.
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ABE-7CPA01 analog TELEFAST internal wiring

Diagram 
showing the 
principle

Illustration: 

15-pin sub-D 9-pin sub-D
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23
TSX ACZ 03 adjustment and 
adaptation module

At a Glance

Aim of this 
chapter

This chapter deals with the TSX ACZ 03 module and its implementation.

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

TSX ACZ 03 adjustment and adaptation module: at a glance 250

Module standard functions 252

Module implementation 254

Selecting the function carried out by the module 257
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TSX ACZ 03 adjustment and adaptation module: at a glance

Introduction The TSX ACZ 03 module completes the functions offered by the analog inputs which 
are built in to the TSX 37-22 PLC’s, by enabling:

manual adjustment of the application program values via internal (first 4 inputs) 
or external sliders,
current conversion (0-20mA or 4-20mA) of signals 0-10V of each of the inputs,
adapting each analog input to a discrete 24V input.

Illustration TSX ACZ 03 
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Addresses table Addresses and description:

Address Description

1 Connector enabling external connections. This connector is identical (same 
type and same connector) to the PLC connector.

2 Adjustment sliders of the first 4 inputs.

3 Plastic module body.

4 Module maintenance pinfeed.

5 Metal plaque which allows access to reversing switches and microswitches.

6 Screw to fix the module to the PLC.

7 Connector for connecting the module to the PLC.
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Module standard functions

Introduction For each of these inputs, the standard functions offered by the TSX ACZ 03 module 
are as follows:

1 Transfer of 
analog input to 
the module 
connector

The 0-10V analog inputs (See Characteristics of the built-in analog inputs, p. 235), 
the output and the reference voltage, available on the PLC connector, are 
transferred to the connector on the front of the TSX ACZ 03 module, with the same 
connector (see Direct connection of the analog interface, p. 238).

2 Input signal 
adjustments

The input signal (setpoint, threshold, timer, etc.) is chosen by using an internal slider 
for the first 4 inputs, and an external one for the other inputs (transfer of unused 
channels onto the upper connector).
A reference output (See Reference output feature (slider supply), p. 236) is supplied 
by the PLC to supply the internal sliders (for a maximum of 4 inputs).

3 Conversion of 
the input in the 0-
20 mA or 4-20 mA 
range.

A powered channel is chosen (See Characteristics of the built-in analog inputs, 
p. 235) by positioning a microswitch on the module, after adaptation has been 
carried out by joining on a 499  1% resistor.
A current range is chosen from the 2 possible options (0-20 mA or 4-20 mA) when 
the software is configured.
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4 Conversion of 
the analog input 
into 24 V discrete 
input

The analog input can be converted into a 24 V discrete input (IEC Type 1 or 
Telemecanique 2-wire DDP compatible) on the 8 input channels, independently of 
each other.
The inputs have the following electric features:

(1) The point-to-point ripple must be less than 5% of the rated voltage.
(2) Standard function limited to 1 hour/24 hours.

Designation Characteristics

Rated voltage: One 24 V

Voltage limits: U1 (ripple included) (1)
U max (2)

19 to 30 V
34 V

24 V rated current 8 mA

Input impedance 2.67 kOhms

Voltage for "ON" status: Uon 11 V

Current in Uon = 11 V: Ion  2.5 mA

Voltage for "OFF" status: Uoff  5V

Current in "OFF" status  1.4 mA

OFF/ON filtering time 1 to 1.5 ms

ON/OFF filtering time 200 to 300 micro seconds

Jitter due to the 
acquisition time of 
analog inputs

Normal cycle 32 ms

Fast cycle 4 ms x Number of channels used

IEC 1131 compatibility with sensors Type 1

Compatibility with 2-wire DDP Telemecanique

Compatibility with 3-wire DDP Yes

Input type Resistive

Logic type Positive

Insulation between channels None (0 V shared between 
channels)

Insulation between channels and ground None (0 V linked to ground)
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Module implementation

Mounting the 
module

Carry out the following steps:

Using the 
internal sliders

The first 4 inputs are fitted with an internal slider which makes it possible to adjust, 
for example a setpoint, or a threshold. To do this, set the C1 and C2 input switches 
to 0, and C3 and C4 to 1. Then adjust the corresponding slider to vary the input 
voltage (between 0 and 10V)

The internal sliders on the first 4 inputs are accurate to +/- 20%.

Illustration: 

Step: Action Illustration

1 Connect the module to the analog 
interface which is built in to the TSX 
37-22 PLC (first connector). This 
operation can be carried out when 
the PLC is on or off. The module is 
maintained on the front panel by the 
pinfeed (3) which clips onto the side 
panel of the PLC.

2 Attach the module with its 2 fixing 
screws.
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Connecting the 
external sliders

Wiring a slider on an input makes it possible to vary its value between 0 and 10V, 
for example, to adjust a setpoint or a threshold. The recommended value of this 
slider is 4.7k .
Example: wiring an external slider on inputs 4 and 8. 

Usage at 0-20mA 
or 4-20mA

Each input can be configured individually as an actual input. To do this, set the 
corresponding C2 switch to 1 (when the other switches are at 0) and configure the 
chosen range using software. 0-20mA or 4-20mA.

Converting to 
discrete inputs

Each input can be individually configured as a type 1, 24V discrete input or 2-wire 
DDP. To do this, set the corresponding C1 switch to 1 (when the other switches are 
at 0) and define, using an application program, the discrete input threshold value: 
this threshold is set at 2500.
Choose the 0-10V voltage range in the software configuration.

Example, we want to use input 2 as a discrete input. 

The %M10 bit will be at 0 or at 1 according to the status of the discrete input.
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Connecting the 
external sensors 
and pre-
actuators

It is carried out via the 15-pin Sub-D connector available on the module, of which the 
pin configuration is identical to that of the analog interface connector which is built 
in to the PLC.
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Selecting the function carried out by the module

General points The selection is made for each of the input channels (channels 2 to 9), via the 
reversing switches and micro-switches which can be accessed on the module (on 
the metal plate side):

(*) Factory-adjusted.

Reversing switches 
and micro-switches

Functions

0-10 V 
Range (*)

Range
0/4-20 mA

Adjustment 
of int. slider

Discrete input

C1 0 0 0 1

C2 0 1 0 0

C3 0 0 1 0

C4 0 0 1 0

Note: The table is identical for channels 2 to 5. Channels 6 to 9 do not have the 
"Internal slider" function.
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Illustration TSX ACZ 03: 
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VI
Counting built into bases

At a Glance

Aim of this tab This tab deals with the built-in counting function on Micro.

What's in this 
Part?

This part contains the following chapters:

Chapter Chapter Name Page

24 Overview of built-in counting function 261

25 Overview of different counting functions 265

26 Counting functions on (500Hz) discrete inputs 269

27 Up counting functions built in to (10KHz) TSX 37 22 bases 277

28 Implementing 500Hz up counting on discrete inputs 291

29 Implementing 10KHz upcounter onto TSX 37-22 bases 303

30 Appendices 325
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24
Overview of built-in counting 
function

At a Glance

Aim of this 
chapter

This chapter describes the built-in counting function on the Micro.

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

500Hz counts on the discrete inputs of TSX 37 bases 262

Built in 10 KHZ counting function on TSX 37 22 bases 264
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500 Hz counts on the discrete inputs of TSX 37 bases

General points On TSX 37 05/08 PLCs and TSX 37 10 or TSX 37 21/22 PLC bases, the first four 
inputs of a discrete input/output module located in position 1 (%I1.0 to %I1.3) can 
be used for counting up to a maximum frequency of 500Hz.

These four inputs allow a maximum of two independent counting channels, the 
function settings (counting down, counting up, or counting up/down) are specified in 
the software configuration.

There may be different kinds of sensor which generate the counting pulses (static 
output or dry contact sensors) insofar as their outputs are compatible with the inputs 
of the module.
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Illustration: 

TSX 37-10 PLC

TSX 37-21 or 37-22 PLC

Module with HE10 connector

Module with screw 
terminal block

Photoelectric detector

Proximity detector

Pulse generator/
Incremental encoder

Channel 0

Channel 0

Channel 1

Channel 1
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Built in 10 KHZ counting function on TSX 37 22 bases

General The TSX 37 22 PLC bases incorporate counting interfaces which enable them to 
carry out counting up, counting down or up/down counting functions at a maximum 
frequency of 10KHz. These counting interfaces, which can be accessed via two 
standard 15-pin SUB-D connectors, comprise two independent counting channels 
(channel 11 and channel 12); the function settings (up counting, down counting or 
up/down counting) are specified by software configuration.

The sensors which generate the counting pulses may be:
either with static outputs, in which case the maximum counting  frequency can 
reach 10 KHz,
or with dry contact outputs, in which case the immunity of the input receiving the 
counting pulses is fixed at 4ms and the counting frequency is limited to 100Hz.

The sensor type is chosen when the counting channel is configured by the software.

Illustration Diagram of different sensor-types: 

Incremental encoder

CNT1
channel 11

CNT2

channel 12
Proximity detector

Photoelectric detector

TSX 37 22 PLC
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25
Overview of different counting 
functions

At a Glance

Aim of this 
chapter

This chapter describes the different counting functions:
counting down function,
counting up function,
up/down counting function.

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Down counting function 266

Up counting function 267

Up/down counting function 268
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Down counting function

General points The down counting function allows pulses to be counted down (on 24 bits + sign) 
from a preset value between 0 and +16777215, and indicates when the current 
value is equal to or less than 0.
The down counting range is between –16777216 and +16777215.
Illustration: 

Operation of the down counting function, the language objects and the software 
implementation are described in detail in the manual for the (See : PL7 Junior, Pro; 
Application-specific functions volume 2).

valid downcounting space

current measure value  at 0

preset

with automatic preset
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Up counting function

General points The up counting function counts pulses (on 24 bits + sign) from 0 to a predefined 
value known as the setpoint value.
The up counting range is between 0 and + 16777215. A signal is generated when 
the setpoint value is passed.
The current value of the counter is always compared with two adjustable thresholds 
(threshold 0 and threshold 1).
Illustration: 

Operation of the up counting function, the language objects and the software 
implementation are described in detail in the manual for the (See : PL7 Junior, Pro; 
Application-specific functions volume 2).

valid counting space

current value  setpoint value

current value  1 threshold value

current value  0 threshold value

threshold 0 threshold 1 setpoint

with automatic reset to 0
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Up/down counting function

General points The up/down counting function carries out up and down counting pulses from the 
same counter (on 24 bits + sign) from a preset value in the up/down counting range. 
The up/down counting range is between –16777216 and +16777215 with the 
possibility of defining two setpoints (a high and a low setpoint).
The current value of the counter is always compared with two adjustable thresholds 
(threshold 0 and threshold 1).
Illustration: 

Operation of the up/down counting function, the language objects and the software 
implementation are described in detail in the manual for the (See : PL7 Junior, Pro; 
Application-specific functions volume 2).

valid upcounting/downcounting space

Current value  with high setpoint

Current value  threshold 1

Current value  threshold 0
Current value  with low setpoint

setpoint
low

preset
threshold 0

threshold 1

setpoint
high

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1195 of 3383



35004534 06 March 2007 269

26
Counting functions on (500Hz) 
discrete inputs

At a Glance

Aim of this 
chapter

This chapter describes the counting functions on (500Hz) discrete inputs.

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Introduction 270

Up counting or down counting 271

Up/down counting 273
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Introduction

General The four discrete inputs (%I1.0 to %I1.3) of the module located in position 1 allow 2 
independent up counting, down counting or up/down counting (channel 0 and 
channel 1) channels to be made with a maximum frequency of 500Hz.
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Up counting or down counting

General points The up or down counting pulses are received on the inputIA (%I1.0 for channel 0 
and %I1.2 for channel 1).

The inputIPres (%I1.1 for channel 0 and %I1.3 for channel 1) can be used:
either for setting the preset value of the current value for a down counting 
function,
or for setting the current value to 0 for an up counting function.

Note:
symbol used in PL7-Micro screens for IPres input:

IPres if it is a down counting function,
IReset if it is an up counting function.

Setting to 0 (up counting) or setting the preset value (down counting) can be carried 
out according to one of the methods described below:

when the status of the IPres input is changed (rising or falling edge, choice made 
in configuration) and when this is validated in the software,
automatically as soon as:

the setpoint value has been reached in up counting,
the value 0 has been reached in down counting.
(choice made during configuration)

via software.
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Principle 
Diagram

Illustration: 

These functions can be used equally on the modules:
with a screw or HE10 connector terminal block,
with direct current inputs,
with alternating current inputs, in this case the up counting frequency is limited, 
given the response time of this type of input.

If channel 1 is not used, the corresponding inputs can be configured into event, latch 
state or normal discrete inputs. In this case, and if the inputs being used are supplied 
by direct current, the immunity of these inputs will be defined for the inputs assigned 
to up or down counting.

Channels 0 and 1 can be configured independently of one another, for example, with 
one channel in up counting and the other in down counting or in up/down counting.

Reset input to 0 or 
preset channel 0

Channel 1 pulse input

Module
in position 1

Reset input to 1 or 
preset channel 0

Channel 0 pulse input
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Up/down counting

Introduction Several possibilities can be used on each channel.

First possibility When using a single physical up/down counting input, the direction (up or down 
counting) is defined by the application by setting a bit object to 0 or 1.
The up/down counting pulses are received on the IA input: %I1.0 for channel 0 and 
%I1.2 for channel 1.

Setting the preset value can be carried out according to one of the methods 
described below:

when changing the status of the input IPres: %I1.1 for channel 0 and %I1.3 for 
channel 1 (rising or falling edge, choice made in configuration) and when this is 
validated in the software,
via software.

Illustration: 

Channel 0 preset input

Module in position 1

Channel 0 input counting up/down

Channel 1 preset input

Channel 1 input counting up/down
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Second 
possibility

When using a single physical up/down counting input, the direction (up or down 
counting) is defined by setting the second input to 0 or 1.
The up/down counting pulses are received on the IA input:

%I1.0 for channel 0,
%I1.2 for channel 1.

The input IB is used to define the counting direction:
%I1.1 definition of channel 0 counting direction: (status 1: count up, status 0: 
count down),
%I1.3 definition of channel 1 counting direction: (status 1: count up, status 0: 
count down).

In this case, the preset value is set by the software only.
Illustration: 

Note: The pulses on the IA input are taken into account for up or down counting if 
the IB input has been positioned in status 1 (count up) or in status 0 (count down) 
for at least 100 micro seconds.

Channel 0 input counting up/down

Channel 0 input count direction
Channel 1 input counting up/down
Channel 1 input count direction

Module in position 1

upcount

upcount

downcount

downcount
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Third possibility Using two physical up/down counting inputs for each channel:
Channel 0:

the up counting pulses are received on the IA input (%I1.0),
the down counting pulses are received on the IB input (%I1.1),

Channel 1:
the up counting pulses are received on the IA input (%I1.2),
the down counting pulses are received on the IB input (%I1.3),

Illustration: 

Note: in this case, the preset value is set by the software only.

Channel 0 counting input

Channel 0 down counting input
Channel 1 counting input
Channel 1 down counting input

Module in position 1
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Fourth 
possibility

Using two physical up/down counting inputs with Pi/2 shifted signals (incremental 
encoder signals):

Channel 0:
signal A on input IA (%I1.0),
signal B on input IB (%I1.1),

Channel 1:
signal A on input IA (%I1.2),
signal B on input IB (%I1.3),

In this case, the preset value is set by the software only, and the immunity of these 
four inputs is automatically fixed to the minimum value of 0.1ms if they are 24V DC 
inputs.

Illustration: 

These functions can be used equally on the modules:
with a screw or HE10 connector terminal block,
with direct current inputs,
with alternating current inputs, in which case the up counting frequency will be 
limited given the response time of this type of input.

If channel 1 is not used, the corresponding inputs can be configured into event, latch 
state or normal discrete inputs. In this case, and if the inputs being used are supplied 
by direct current, the immunity of these inputs will be defined for the inputs assigned 
to up or down counting.

Channels 0 and 1 can be configured independently of one another with, for example, 
one channel in up/down counting and the other in up or down counting.

Module in position 1

Input A channel 0

Input B channel 0
Input A channel 1
Input B channel 1
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27
Up counting functions built in to 
(10KHz) TSX 37 22 bases

At a Glance

Aim of this 
chapter

This chapter deals with the up counting functions which are built in to the (10 KHz) 
TSX 37 22 bases.

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Introduction 278

Up or down counting 279

Up/down counting on channels 11 and 12 281

Up/down counting only on channel 11 (first possibility) 283

Up/down counting only on channel 11 (first possibility) 285

Up/down counting only on channel 11 (third possibility) 287

Preset on reference point short cam 289
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Introduction

General points The count interfaces of the TSX 37 22 bases can be used to create 2 upcount 
channels, 2 downcount channels or independent upcount/downcount channels 
(channel 11 and channel 12 located in position 0).
Each count channel can receive 5 VCC/RS 422 or 24 VCC signals at a maximum 
frequency of 10 kHz.
Preset inputs can only received 24 VCC signals.
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Up or down counting

General points The up or down counting pulses are received on the IA input.
Setting to 0 (up counting) or setting the preset value (down counting) can be carried 
out according to one of the methods described below:

when the status of the input IPres11 is changed for channel 11 (rising or falling 
edge, choice made in configuration) and when this is validated in the software,
when the status of the IPres12 is changed for channel 12 (rising or falling edge, 
choice made in configuration) and when this is validated in the software,
automatically as soon as the preset value (up counting) or the value 0 (down 
counting) has been reached, this choice being made in configuration,
via software.

Note: symbols used in PL7 screens
IPres if it is a down counting function,
IReset if it is an up counting function.
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Principle 
Diagram

Illustration: 

Note:
Channels 11 and 12 can be configured independently of one another with, for 
example, one channel in up counting and the other in down counting or up/down 
counting,
The IPres 11 input and the external supply encoder are shared between the 
connectors CNT1 and CNT2 in order to make wiring easier, particularly if an 
encoder is used. In this case, the CNT1 connector is reserved exclusively for the 
encoder connector, and the CNT2 connector is used for connecting the IPres 11 
input and the external supply of the encoder.

Input
pulses towards 11

Reset input to 0
or select channel 11

Supply reserved exclusively for 
the encoder supply (rollup of 
external supply connected to the 
CNT2 connector)

Input
pulses towards 12

Reset input to 0
or select channel 12

Reset input to 0
or select channel 11

External supply
10...30 VDC or 5 VDC
for encoder
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Up/down counting on channels 11 and 12

General points When using a single physical up/down counting input, the direction (up or down 
counting) is defined by the application program by setting a bit object to 0 or 1.
Up/down counting pulses are received on the IA input.

The preset value can be set:
either when changing the IPres input status..: IPres11 for channel 11 and 
IPres12 for channel 12 (rising or falling edge, choice made in configuration),
either on reference point short cam, on channel 11 only (see Preset on reference 
point short cam, p. 289),
or by the software.
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Principle 
Diagram

Illustration: 

Channel 11 
Upcounting/
downcounting  input

Channel 11 Top-turn input

Channel 11 preset input

Supply reserved exclusively 
for the encoder supply (rollup of 
external supply connected to the 
CNT2 connector)

Channel 12 
Upcounting/
downcounting input

Channel 12 preset input

External supply
10...30 VDC or 5 VDC for
encoder

Channel 11 preset input
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Up/down counting only on channel 11 (first possibility)

General points When using a single physical up/down counting input, the direction (up or down 
counting) is defined by setting the second input to 0 or 1.

the up/down counting pulses are received on the IA input,
the direction (up or down counting) is defined by positioning of the IB input to 
status 1 or 0 (status 1: up count, status 0: down count).

The preset value can be set:
either when the status of the IPres11 input is changed (rising or falling edge, 
choice made in configuration),
or on short cam reference point,
or by the software.
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Principle 
Diagram

Illustration: 

Note: In this case, channel 12 can be used:
either in up counting or in down counting,
or in up/down counting (see Principle Diagram, p. 282).

Channel 11 Upcounting/
downcounting input

Input counting direction
channel 11 upcount

downcoun

Channel 11 Top-turn input

Channel 11 preset input

Supply reserved exclusively for the 
encoder supply (rollup of external 
supply connected to the CNT2 
connector)

Channel 11 preset input
External supply
10...30 VDC or 5 VDC for
encoder
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Up/down counting only on channel 11 (first possibility)

General points Using two physical inputs, an upcount input and a downcount input.
the up counting pulses are received on the IA input,
the down counting pulses are received on the IB input.

The preset value can be set:
either when the status of the IPres11 input is changed (rising or falling edge, 
choice made in configuration),
or on short cam reference point,
or by the software.
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Principle 
Diagram

Illustration: 

Note: In this case, channel 12 can be used:
either in up counting or in down counting,
or in up/down counting (according to the up/down counting principle diagram on 
channels 11 and 12).

Channel 11 counting input

Channel 11 down counting input

Channel 11 Top-turn input

Channel 11 preset input

Supply reserved exclusively
for the encoder supply (rollup of 
external supply connected to the 
CNT2 connector)

Channel 11 preset input

10…30 VDC external supply
for encoder
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Up/down counting only on channel 11 (third possibility)

General points Using two physical inputs with Pi/2 shifted signals (incremental encoder signals) 
without hysteresis and multiplying by 1 or 2 according to the choice defined in the 
configuration.
The up counting signals are received on the inputs:

IA for the A signals,
IA for the B signals.

The preset value can be set:
either when the input status is changed IPres11 (rising or falling edge, choice 
carried out in configuration),
or on short cam reference point,
or by software.
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Principle 
Diagram

Illustration: 

Note: In this case, channel 12 can be used:
either in up counting or in down counting,
or in up/down counting (according to the up/down counting principle diagram on 
channels 11 and 12).

Channel 11 A signal input

Channel 11 B signal input

Channel 11 Top-turn input

Channel 11 preset input

Supply reserved exclusively for the 
encoder supply (rollup of external 
supply connected to the CNT2 
connector)

Channel 11 preset input

External 10…30 VDC or 
5 VDC supply for encoder
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Preset on reference point short cam

General Preset is taken into account:
if the direction is up counting (+): IPres 11 input in status 1 and Top-turn input IZ 
rising edge,
if the direction is down counting (-): IPres 11 input in status 1 and Top-turn input 
IZ falling edge.

Illustration: 

Counting direction Down counting direction

Preset Preset

Physical input IPres 11

Top-turn input IZ
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28
Implementing 500Hz up counting 
on discrete inputs

At a Glance

Aim of this 
chapter

This chapter deals with the implementation of 500HZ up counting on discrete inputs.

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Basic configuration required 292

Types of sensor which can be used on up counting discrete inputs 294

Principal for connecting supplies and sensors 296

Example 1: up counting with inductive detector on the positive logic input 298

Example 2: upcounter with inductive detector on negative logic inputs 299

Example 3: upcounter with incremental encoder with Totem pole outputs 300

Example of sensor and supply cabling with TELEFAST 2 connection base: 
ABE-7H16R20

301

General implementation rules 302
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Basic configuration required

General The first four inputs of the standard format module, located in position 1, enable the 
up counting functions (described previously) to be carried out.
The characteristics of the sensors which generate the up counting pulses should be 
compatible with the characteristics of the inputs of the module located in this position 
and which differ according to the module installed.

Illustration: 

TSX 37 05/10 PLCs TSX 37 08/21 PLCs
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Recall Recall of the different standard format input/output modules which are installed in 
position 1 of a TSX 37 05/08/10 PLC or which could be installed in position 1 of a 
TSX 37 21/22 PLC:

(1) up counting functions possible on these inputs with:
voltage-adapted sensors,
by limiting the frequency, taking the response time of the sensors into account.

Product reference Connection Modularity Input/output types PLC’s

TSX DMZ 28 AR screw terminal 
block

16 inputs (1) 110/120VAC
IEC 1131 type 2

TSX 37 10 028 AR1
TSX3721./22.

12 outputs Relay

TSX DMZ 28 DR screw terminal 
block

16 inputs 24 VDC, IEC 1131 type 1,
positive/negative logic

TSX 37 05 028 DR1
TSX 37 08 056 DR1

12 outputs Relay TSX 37 10.028 DR1
TSX 37 10.128 DR1
TSX 3721./22.

TSX DMZ 28 DT screw terminal 
block

16 inputs 24 VDC, IEC 1131 type 1,
positive logic

TSX 37 10 128 DT1
TSX 3721./22.

12 outputs statistics, 24VDC/0.5A

TSX DMZ 28 DTK HE10 connector 16 inputs 24 VDC, IEC 1131 type 1,
positive logic

TSX 37 10 128 DTK1
TSX 3721./22.

12 outputs statistics, 24VDC/0.5A

TSX DMZ 64 DTK HE10 connector 32 inputs 24 VDC, IEC 1131 type 1,
positive logic

TSX 37 10 164 DTK1
TSX 3721./22.

32 inputs statistics, 24VDC/0.1A

TSX DEZ 32D2 screw terminal 
block

32 inputs 24 VDC, IEC 1131 type 2,
positive logic

TSX3721./22.
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Types of sensor which can be used on up counting discrete inputs

General points According to the type of module installed in position 1, the (24V DC) up counting 
inputs can receive pulses generated by:

an inductive, photoelectric, or other detector:
24V DC supply voltage,
type 2 wires on positive logic (sink) or negative logic (source) inputs,
type 3 PNP wires on positive logic (sink) inputs,
type 3 NPN wires on negative logic (source) inputs,

an incremental encoder with 24V DC outputs of the following type:
open collector NPN,
open collector PNP,
Totem pole.

Illustration: different sensor types 

The most 
common type of 
incremental 
encoder which 
can be used on 
discrete inputs

Table:

Supply voltage Output voltage Output mailstop

10...30 V 10...30 V Totem Pole
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Compatibility 
recall between 
the sensors and 
inputs of 
different 
modules

Table:

For sensor/input compatibility, see (PLCs TSX 3705/ 3708/ 3710/ 3720; Implemen-
tation manual - volume 2).

Modules TSX DMZ 28DR TSX DMZ 28DT/DTK
TSX DMZ 64DTK

3 wire PNP sensor type Yes (sink configured inputs) Yes

3 wire NPN sensor type Yes (source configured inputs) No

2 wire sensor type Yes (sink or source configured 
inputs)

Yes

Incremental encoder with 
Totem pole output

Yes (sink configured inputs) Yes
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Principal for connecting supplies and sensors

Modules with 
screw terminal 
block connection

The supplies and sensors are to be connected directly onto the module’s screw 
terminal block.
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Module with 
connection by 
HE10 connector

The supplies and sensors are to be connected using a connection base as 
intermediary for TELEFAST 2 (1) discrete I/O + TSX CDP 102/202/302 stranded 
and sheathed cable or TSX CDP 053/103/203/303/503 (2) wires.
Illustration: 

(1) The following TELEFAST 2 connection bases can be used: ABE-7H1.R.. .
(2) TSX CDP 102 : 1m in length,
TSX CDP 102: 1m in length,
TSX CDP 202: 2m in length,
TSX CDP 302: 3m in length,
TSX CDP 053: 0.5m in length,
TSX CDP 103: 1m in length,
TSX CDP 203: 2m in length,
TSX CDP 303: 3m in length,
TSX CDP 503: 5m in length.

Cable
TSX CDP..2

Base TELEFAST 2
ABE-7H1.R..

Counting sensor

Module with
HE10 connector

Cable
TSX CDP..3
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Example 1: up counting with inductive detector on the positive logic input

General Up counting with inductive proximity detectors on TSX DMZ 28 DR module inputs 
located in position 1. The inputs are configured in positive logic (sink).

Channel 0 is configured in up counting with:
%I1.0 input: Upcounter input
%I1/1 input: preset input at 0.

Channel 1 is configured in down counting with:
%I1.2 input: downcounter input,
%I1.3 input: preset input.

Provisional 
diagram

Illustration: 

Position of switch
on the module

TSX DMZ 28DR Inputs

Counting channel sensor 

Preset channel sensor 0

Down counting channel sensor 1

Preset channel sensor 1

FU1=fuse 0.5A with fast blow fuse
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Example 2: upcounter with inductive detector on negative logic inputs

General Upcounter with inductive proximity detectors on TSX DMZ 28 DR module inputs 
located in address 1. The inputs are configured in negative logic (source).

Channel 0 is configured in up/down counting with:
%I1.0 input: upcounter/downcounter input
%I1.1 input: up counting direction input, status 1 upcount, status 0 downcount.

Channel 1 is configured in up/down counting with:
%I1.2 input: upcounter input
%I1.3 input: downcounter input,

Provisional 
diagram

Illustration: 

Position of switch
on the module

Counting sensor/
Down counting channel 0

Sensor direction of
counting channel 0

Counting channel
sensor 1

Down counting
channel sensor 1

TSX DMZ 28DR Inputs

FU1=fuse 0.5A with fast blow fuse
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Example 3: upcounter with incremental encoder with Totem pole outputs

General Upcounting from a Totem pole-output incremental encoder on TSX DMZ 28DTK 
module inputs located at address 1. The inputs are in positive logic.
The channel is configured in up/down counting with:

%I1.0 input: signal A of the incremental encoder,
%I1.1 input: signal B of the incremental encoder.

Channel 1 is not configured in upcounting, but the corresponding %I1.2 and %I1.3 
inputs can be used as event inputs.

Provisional 
diagram

Illustration: 

TSX DMZ 28DTK Inputs

Coder

Supply.

FU1 = 0.5A fast blow fuse
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Example of sensor and supply cabling with TELEFAST 2 connection base:       
ABE-7H16R20

Principle 
Diagram

        

(1) Connection cable: TSX CDP 102/202/302 or
connection wire: TSX CDP 053/103/203/303/503.
(2) See (PLCs TSX 3705/ 3708/ 3710/ 3720; Implementation manual - volume 2).

Note: If an encoder is used, use a TELEFAST 2 base without display LED for the 
status of each ABE-7H••R•0 channel.

connection of the 24 VDC 
encoder and sensor supply

connection to the
input/output
module in position 1

ABE-7H16R20 (2)

encoder connections on the TELEFAST 2 base

%
I1

.0
 in

pu
t

%
I1

.1
 in

pu
t

TSX CDP ... (1)

FU1 = fast blow fuse
0.5A incorporated in the base

Channel 0 encoder
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General implementation rules

General points The general implementation rules are identical to those of the  discrete inputs/
outputs (PLCs TSX 3705/ 3708/ 3710/ 3720; Implementation manual - volume 2).
The general software implementation rules and the language objects associated 
with the different counting functions are developed in the Manuals TLX DS 57 PL7 
••E tome 2.

Note: When the inputs of a discrete module are used in upcounting and/or 
downcounting mode, outside incremental encoder interface configuration, it is 
imperative that the filtering on these inputs be suppressed for the 500Hz 
upcounter.
When there is a warm restart, the current value of the upcounter is reset to 0.
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29
Implementing 10KHz upcounter 
onto TSX 37-22 bases

At a Glance

Aim of this 
chapter

This chapter deals with the implementation of the 10KHz upcounter onto TSX 37-22 
bases.

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Basic configuration required 304

Type of sensors which can be used on the upcounter inputs 305

Characteristics 306

Pin configuration of the 15-pin SUB-D (channels 11 and 12) connectors 308

Connecting an incremental encoder on channel 11 311

PLC/encoder connection 313

Connecting supply and preset sensor 316

Connecting counting sensors on channel 11 and 12 318

Connecting supplies and sensors on channel 11 320

Connecting supply and sensors on channel 12 322

General rules for implementation 323
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Basic configuration required

General A TSX 37-22 base has 2 built-in upcounting channels which make it possible to carry 
outupcounting functions (See Overview of different counting functions, p. 265) .

For each upcounting channel, a 15-pin SUB-D connector assembles:
the connection points together with the various sensor types which generate the 
counting pulses,
the connection points to the preset auxiliary inputs,
the supply connection points.

Illustration Display of the connectors on TSX PLC: 

channel 12 (CNT2 connector)
channel 11 (CNT2 connector)
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Type of sensors which can be used on the upcounter inputs 

Channel 11 and 
channel 12

The upcounter inputs of channels 11 and 12 can receive pulses generated by every 
type:

of inductive, photoelectric, or other detector:
24VDC output voltage,
2 wires or 3 wires from PNP or NPN types,

from sensors with 5VDC output voltage.

Channel 11 only The channel 11 upcounter inputs can also receive pulses which are generated by 
an incremental encoder.

Illustration Different types of sensors: 

The most 
common types of 
incremental 
encoders can be 
used for 
upcounting on 
channel 11

Summary table:

Supply voltage Output voltage Type of output mailstop

5V differential 5V RS 422 line transmitter

10...30 V 10...30 V Totem pole.

10...30 V differential 5V RS 422 line transmitter
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Characteristics

General 
Characteristics

Table of characteristics:

Maximum counting frequency 10KHz

Operational Temperature 0 to 60°C

Input/earth dielectric rigidity or internal logic and 
input

1000V effective - 50/60Hz - 1mm

Hygrometry 5% to 95 % excluding condensation

Storage temperature -25° to +70°C

Operational altitude 0 to 2000 meters
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Input 
characteristics

Table of characteristics:

(1) for U = 2.4 V,
(2) for U = 11V.
(3) See (PLCs TSX 3705/ 3708/ 3710/ 3720; Implementation manual - volume 2).

Inputs 5V 
upcounter 
or RS 422 
(IA/IB/IZ)

24V DC 
upcounter 
(IA/IB/IZ)

24V DC 
preset 
(IPres11/
IPres12)

Logic Positive Positive Positive

Nominal 
values

Voltage 5V 24V 24V

Current 3mA 8.7mA 10mA

Sensor supply 2...5,5 V 19...30 V 19...30 V

Thresholds In state 1 Voltage >= 2.1 V >= 11 V >= 11 V

Current > 2 mA (1) > 6 mA (2) > 2.5 mA (2)

In state 0 Voltage <= 1 V < 5 V < 5 V

Current < 0.65mA < 2 mA < 1.4mA

Input impedance > 270 Ohms 2.7 KOhms 2.4 KOhms

Response time Status 1 to 0 15 micro 
seconds

15 micro 
seconds

200 micro 
seconds1ms

Status 1 to 0 1...15 micro 
seconds

1...15 micro 
seconds

200 micro 
seconds1ms

Input type Current 
ducts

Current 
ducts

Resistive

Compliance with IEC 1131-2 - Type 1 Type 2

(3) 2 wire DDP compatibility - Yes/Yes

(3) 3 wire DDP compatibility - Yes/Yes
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Pin configuration of the 15-pin SUB-D (channels 11 and 12) connectors

Provisional 
diagram

Illustration: 

channel 11 A signal input

channel 11 B signal input

channel 11 Z signal input

Channel 11 preset input

Supply for encoder

Information report internal links 
from CNT2 connectors to the connector
CNT1 to make connection easier
encoder

channel 12 A signal input

Channel 12 preset input

Channel 11 preset input

External 10…30VDC or 
5VDC supply for encoder
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CNT1 connector 
(channel 11)

5VDC signals table:

5VDC signals table:

5VDC signals Pins

IA + (channel 11) input 1

IA - (channel 11) input 2

IB + (channel 11) input 10

IB - (channel 11) input 11

IZ + (channel 11) input 4

IZ - (channel 11) input 5

Supply:

+ 5VDC 15

-0VDC 8

24VDC signals Pins

IA + (channel 11) input 9

IA - (channel 11) input 2

IB + (channel 11) input 3

IB - (channel 11) input 11

IZ + (channel 11) input 12

IZ - (channel 11) input 5

Preset inputs:

IPres 11 + (channel 11) 6

IPres 11 - (channel 11) 14

Encoder supply:

+ 24VDC 7

-0VDC 8
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CNT2 connector 
(channel 12)

5VDC signals table:

24VDC signals table:

5VDC signals Pins

IA + (channel 12) input 1

IA - (channel 12) input 2

External supply:

+ 5VDC 15

-0VDC 8

24VDC signals Pins

IA + (channel 12) input 9

IA - (channel 12) input 2

Preset inputs:

IPres 12 + (channel 12) 12

IPres 12 - (channel 12) 5

IPres 11 + (channel 11) 6

IPres 11 - (channel 11) 14

External supply:

+ 24VDC 7

-0VDC 8

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1237 of 3383



 Implementing 10KHz upcounter onto TSX 37-22 10 bases

35004534 06 March 2007 311

Connecting an incremental encoder on channel 11

Connection 
principle

Illustration: 

CNT1

CNT2
TSX 37-22 PLC

Connection:
sensor supply (24VDC)

Incremental encoder Connections:
encoder supply (5VDC or 10…30VDC),
channel 11 preset sensor, if required,
grounded.

TELEFAST 2
ABE-7CPA01

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1238 of 3383



 Implementing 10KHz upcounter onto TSX 37-22 10 bases

312 35004534 06 March 2007

Description of 
the different 
connection 
components

Table of addresses:

Addresses Description

1 Connector for connecting the encoder to the CNT1 connector which is located 
on the TSX 37-22 PLC. Having taken the different encoder types into account, 
it is up to you to make this connection which comprises:

a connector for connecting to the encoder (to be defined according to the 
encoder connector which is used, usually DIN 12-female pin connector),
a standard male 15-pin SUB-D connector for connecting the CNT1 from the 
TSX 37-22 PLC. Element provided as a separate element under the 
reference TSX CAP S15,
a cable:

with twisted pairs (gauge 24) and shield for an encoder with line 
transmitter outputs with RS 422 standard,
bundled cables (gauge 24) with shield for an encoder with Totem pole 
outputs.
The shield of the cable will be "braid and steel strip"; the contact of the 
"braid and steel strip" with the ground of each connector must be secured 
by clamping down the whole diameter of the cable.
The connection of this cable on these two connectors varies according to 
the type of encoder supply (5VDC or 10…30VDC) and the output type 
(RS 422, Totem pole, PNP or NPN open collector).

2 TELEFAST 2 connection base: ABE-7CPA01.
It enables quick connection:

of the 24VDC supply designed for sensors other than the encoder,
of the encoder supply and the channel 11 preset sensor if the latter is 
required in order for the application to operate.

3 TSX CCP S15 cable, 2.5 meters long, with a 15-pin standard SUB-D connector 

at each end. This cable is made up of 15 cables, 0.2mm wide2(gauge 24), 
which are linked point-to-point + external braid and steel strip shield and 
ensures the link between the CNT2 connector from the TSX 37-22 PLC and the 
TELEFAST 2 (ABE-7CPA01) connection base.

Note: Connecting an incremental encoder to the CNT1 connector of the        
TSX37-22 PLC can be carried out with the help of a TSX TAP S15•• cabling 
accessory.
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PLC/encoder connection

Illustration Incremental encoder connected to a TSX 37-22 PLC: 

Example: PLC/
encoder 
connection with 
RS 422 line 
transmitter 
outputs

Encoder characteristics:
supply voltage: 5VDC,
output voltage: differential 5VDC,
output mailstop: RS 422 standard line transmitter.

Provisional 
diagram

Illustration: 

CNT1

TSX 37-22 PLC

Wire 1

Incremental encoder

CNT1 connector

PLC

Encoder
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Connection 
diagram

Illustration: 

(1) if the encoder is insulated from the mass, the link to ground should be made as 
described above. 

Example: PLC/
encoder 
connection with 
Totem pole 
outputs

Encoder characteristics:
supply voltage: 10...30VDC,
output voltage: 10...30VDC,
output mailstop: Totem pole.

Encoder
Connector
DIN

Wire 1
(encoder/PLC connection)

15-pin SUB-D

male female

PLC

Supp
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Connection 
diagram

Illustration: 

Connection 
diagram

Illustration: 

(1) if the encoder is insulated from the mass, the link to ground should be made as 
described above.

CNT1 connector

PLC

Encoder

Encoder
Connector
DIN

Wire 1
(encoder/PLC connection)

15-pin SUB-D

male female

PLC

Supp
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Connecting supply and preset sensor

Principle 
Diagram
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TSX CCP S15

CNT2
TSX 37-22 PLC

supply connection
24 VDC sensors

TELEFAST 2
ABE-7CPA01

connecting the sensor at the input of
channel 11 preset (IPres 11 + and IPres 11 -)

connecting
the encoder supply

3-wire DDP
at output
PNP
or NPN

2-wire DDP
or mechanical
contact

Fu = 1 A quick-blow fuse

encoder
with supply 
voltage 
10..30 VDC

encoder 
with supply 
voltage 
5 VDC

The 0V from the supplies (encoder and sensors) must be connected to the ground.
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Connecting counting sensors on channel 11 and 12

Connection 
technique

Illustration: 

Description Description table according to addresses:

TSX CCP S 15

CNT1

CNT2

TSX CCP S 15

TSX 37-22 PLC

Supply connection
24VDC sensors

Supply connection
24VDC sensors

TELEFAST 2
ABE-7CPA01

TELEFAST 2
ABE-7CPA01

Channel 11 sensor connections Channel 12 sensor connections

Address Description

1 Connection cables for CNT1/CNT2 connectors from the TSX 37-22 PLC to the 
TELEFAST 2 (ABE-7CPA01) connection bases.
Cable reference: TSX CCP S15, 2.5m in length.
This cable carries the supply and the different signals for each counting channel.

2 TELEFAST 2 connection bases: ABE-7CPA01.
They make it possible to connect the sensors and the supplies for each counting 
channel quickly.
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Connecting supplies and sensors on channel 11

Provisional 
diagram
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Illustration: 

CNT1
TSX CCP S 15

supply connection
24VDC sensor

TELEFAST 2
ABE-7CPA01

connecting the counting and preset sensors

connecting 3 
PNP output 
wires with DDP

connecting 3 
NPN output 
wires with DDP

connections 
with 2-wire DDP
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Connecting supply and sensors on channel 12

Provisional 
diagram

Illustration: 

TSX CCP S 15

CNT2

supply connection
24VDC sensors

TELEFAST 2
ABE-7CPA01

connecting the counting and preset sensors

connections with 
PNP output 3-
wire DDP

connections with 
NPN output 3-
wire DDP

connections with 
2-wire DDP
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General rules for implementation

Installation We advise against connecting or disconnecting the CNT1 or CNT2 connectors with 
the encoder and sensor supplies present, for there is a risk of damage to the 
encoder, as some encoders cannot cope with the sudden, simultaneous switching 
on or cutting off of signals and supplies.

General wiring 
instructions

Wire Gauge
Use wires which are of sufficient gauge, so as to avoid drops in voltage (mainly at 
5V) and overheating.

Example of a drop in voltage for encoders supplied with 5V with a cable length of 
100 meters:

Connection cable
All cables carrying the sensor supply (encoders, proximity sensor etc.) and the 
counting signals must:

be at a distance from high voltage cables,
be shielded with a shielding which is linked to the protective ground connection 
on both the PLC and encoder side,
never carry signals other than the counting signals and the supplies relative to the 
counting sensors.

The PLC/encoder connection cable should be as short as possible to avoid loops 
which create coupling capacities which can disrupt operation.

Wire gauge Encoder consumption

50 mA 100 mA 150mA 200 mA

0.08 mm2 (gauge 28) 1.1 V 2.2V 3.3V 4.4V

0.12 mm2 (gauge 26) - 1.4V - -

0.22 mm2 (gauge 24) - 0.8V - -

0.34 mm2 (gauge 22) 0.25 V 0.5 V 0.75 V 1V

0.5 mm2 0.17 V 0.34 V 0.51 V 0.68 V

1 mm2 0.09 V 0.17 V 0.24 V 0.34 V

Note: Make sure that the outward and return trip of one signal is carried in the 
same cable, with the supplies if necessary. Cables with twisted pairs should 
preferably be used for this.
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Encoder and 
auxiliary sensor 
supply

Encoder supply
This must:

be reserved exclusively for supplying the encoder, to cut off parasitic pulses 
which could disrupt the encoders which contain sensitive electronics,
be placed as near as possible to the TELEFAST 2 base to reduce drops in 
voltage and couplings with other cables,
be protected against short-circuits and overloading by fast-blow fuses,
ensure a good autonomy of the power supply in order to avoid micro-power 
outages.

Auxiliary sensor supply
See (PLCs TSX 3705/ 3708/ 3710/ 3720; Implementation manual - volume 2).

Software 
Implementation

The software implementation and the language objects associated with the different 
counting functions are developed in the Manuals TLX DS 57 PL7 ••E tome 2.

Note: The polarity – 0V DC of encoder and auxiliary sensor supplies must be 
grounded as close to the supplies as possible.
The shielding of the cables carrying the voltages should be grounded.

Note: When the inputs of a discrete module are used in upcounting and/or 
downcounting mode, outside incremental encoder interface configuration, it is 
imperative that the filtering on these inputs be suppressed for the 10KHz 
upcounter.
When there is a warm restart, the current value of the upcounter is reset to 0.
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30
Appendices

At a Glance

Subject of this 
Chapter

This chapter describes the wiring accessories for upcounting modules and 
incremental coders. 

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

TELEFAST 2 :ABE-7CPA01 connection base 326

Availability of the counting signals on the TELEFAST screw terminal block 329

Matching TELEFAST terminal blocks and 15-pin SUB-D connector 331

TELEFAST 2 connection base: ABE-7H1•R•• 333

Example: using the ABE-7H16R2 pre-wire base. 334

Correspondence between TELEFAST terminal blocks and HE10 connector 335

Cabling accessories for incremental encoder: TSX TAP S15•• 337

Mounting the TSX TAP S15 05/24 339

Connecting an encoder with a TSX TAP S15 05 accessory 341

Connecting an encoder with a TSX TAP S15 24 accessory 342
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TELEFAST 2 :ABE-7CPA01 connection base

At a Glance The TELEFAST 2 (ABE-7CPA01) connection base ensures the transformation of a 
standard female 15-pin SUB-D connector into a screw terminal block connector with:

32 terminals on two rows which make it possible to connect different sensors and 
their supply,
4 checkpoint terminals (2 GND terminals + 2 specific checkpoint terminals),
4 terminals for connecting the sensor supply.

It makes it possible to connect proximity detector sensors quickly on a counting 
channel.

Note: The ABE-7CPA01 connection base is fitted with a 9-pin SUB-D connector 
which allows information to be reported to an Altivar, if this base is used with analog 
inputs/outputs.
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Illustration TSX 37-22 PLC and TELEFAST 2: 

Cabling layout Illustration: 

TSX 37 22 PLC

CNT1
Channel 11

CNT2

Channel 12

TSX CPP S15

ABE-7CPA01

Counting sensors
and preset sensors
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Dimension and 
mounting

Dimension: illustration 

Mounting
The ABE-7CPA01 connection base should be mounted on a 35mm-wide DIN 
mounting rail.
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Availability of the counting signals on the TELEFAST screw terminal block

Channel 11 Use with proximity detector-type counting sensors: 

N1 = checkpoint terminal
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Channel 12 Use with proximity detector-type counting sensors.
Usage for connecting the channel 11 encoder supply and preset sensor.
Illustration: 

N1 = checkpoint terminal

Note: each TELEFAST 2 ABE-7CPA01 connection base comes with 6 labels 
which enable you to personalize the addressing of each base according to the use 
which is made of it.
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Matching TELEFAST terminal blocks and 15-pin SUB-D connector
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Correspondence 
table

Matches between TELEFAST terminal block and 15-pin SUB-D connector:

(1) connecting the external supply required for the encoder.

TELEFAST screw 
terminal block (Pin No.)

Standard 15-pin SUB-D 
connector (Pin No.)

Signal activity type

Connect. CNT1 (channel 
11)

Connect. CNT2 (channel 
12)

1 2 IA - IA -

2 1 IA + 5VDC IA + 5VDC

3 2 IA - IA -

4 9 IA + 24VDC IA+24 VDC

5

6 10 IB + 5VDC

7

8 3 IB + 24VDC

9

10 11 IB -

11

12 4 IZ + 5VDC

13

14 12 IZ + 24VDC IPres 12 +

15

16 5 IZ - IPres 12 -

17

18 13

19

20 6 IPress 11 + IPres 11 +

21

22 (1) 15 + 5VDC encoder ext.supp.

23 14 IPress 11 - IPress 11 -

24 (1) 7 + 10…30VDC encoder 
ext. supp.

25 (1) 8 -0 VDC encoder ext. supp.

26 + 24VDC sensor supp. + 24VDC sensor supp.

27 -0 VDC sensor supp. -0 VDC sensor supp.

28 + 24VDC sensor supp. +24 VDC sensor supp.
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TELEFAST 2 connection base: ABE-7H1•R••

At a Glance The TELEFAST 2 ABE-7H1•R•• connection bases ensure the transformation of a 
HE10-type 20-pin connector into a screw terminal block connector enabling the 
sensors and supplies on the inputs of a discrete module to be quickly connected to 
an HE10-type connector.
So they can be used in 500Hz counting mode for connecting the counting sensors 
on the discrete inputs of a module to an HE10 connector.

Illustration the different components: 

Note: For further information, see(PLCs TSX 3705/ 3708/ 3710/ 3720; 
Implementation manual - volume 2).

Module with HE10 connector

TSX CDP ••3 cable

TSX CDP••2 ribbon cable

TELEFAST 2 base
ABE-7H1•R••

Sensors
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Example: using the ABE-7H16R2 pre-wire base.

Signal 
availability on 
TELEFAST 
screw terminal 
block

illustration: 

(1) the position of the jumper wire defines the polarity of all the 2•• terminals
jumper wire in positions 1 and 2: the 2•• terminals are in the + pole,
jumper wire in positions 3 and 4: the 2•• terminals are in the – pole.

(2) possibility of adding an optional ABE-7BV20 strip to create a second shared 
sensor (+ or – according to the user’s choice).
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Correspondence between TELEFAST terminal blocks and HE10 connector
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Correspondence 
table

TELEFAST and connector correspondence:

TELEFAST screw 
terminal block (No. of 
terminal)

20-pin HE10 
connector (Pin no.)

Nature of signals

100 1 %I1.0 input

101 2 %I1.1 input

102 3 %I1.2 input

103 4 %I1.3 input

104 5 %I1.4 input

105 6 %I1.5 input

106 7 %I1.6 input

107 8 %I1.7 input

108 9 %I1.8 input

109 10 %I1.9 input

110 11 %I1.10 input

111 12 %I1.11 input

112 13 %I1.12 input

113 14 %I1.13 input

114 15 %I1.14 input

115 16 %I1.15 input

+24V DC 17 Input and sensor supply.

- 0V DC 18

+24V DC 19

- 0V DC 20

1 - Group of 2•• to + 24V DC terminals when the jumper links both 
these terminals.2 -

3 - Group of 2•• to + 0V DC terminals when the jumper links both 
these terminals.4 -

200••215 - Connecting shared sensors to:
+24V DC if terminals 1 & 2 are linked,
-0V DC if terminals 3 & 4 are linked.

300••315 - On optional ABE-7BV20 strip: terminals which can be used as a 
shared sensor or ground connection strip depending on the choice 
of the user.
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Cabling accessories for incremental encoder: TSX TAP S15••

At a Glance The TSX TAP S15•• cabling accessories are connecting devices for an incremental 
encoder with Totem pole (or push-pull) outputs :

TSX TAP S15 05: cabling accessory for an incremental encoder with a 5VDC 
supply,
TSX TAP S15 24: cabling accessory for an incremental encoder with a 24VDC 
supply (or 10…30VDC).

The TSX TAP S15 05/24 have 2 connectors:
a female 12-pin DIN connector which allows the encoder cable to be screwed in 
a clockwise direction (the ring fastener is on the encoder cable),
a standard 15-pin SUB-D connector which allows (using a standard                     
TSX CCP S15 cable) the TSX 3722 PLC base to be connected to the SUB-D 
(address CNT1) connector.

Details 
concerning the 
connectors

The number of these connector pins can be addressed in two different ways. The 
majority of the encoders have a built in 12-pin DIN base, addressing is carried out 
in an anti-clockwise direction. The TSX TAP S15 has a female 12-pin DIN base 
addressed in an anti-clockwise direction. All the user cords must be fitted with 
coupling ports addressed in a clockwise direction, which makes the pin numbers 
correspond one by one when cabling.

Note: These products, TSX TAP S15 05/24, can be fixed onto a Din rail, using a 
set square which is supplied with the product, or they can be fixed across the 
cabinet with a gasket which is supplied with the product.
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Illustration Provisional diagram: 

clockwise direction

anti-clockwise direction

M

F M

F

Encoder with port
anti-clockwise

base

User cord

TSX TAP S15 05/24
coupling port
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Mounting the TSX TAP S15 05/24

Mounting on a 
Telequick plate

The set square which is supplies makes it possible to attach the TSX TAP 05/24 to 
an AM1-PA…type perforated plate or on any other support.
Illustration: 

Mounting across 
the cabinet

Thanks to its rifle nut, the TSX TAP S15 05/24 can be mounted across the cabinet. 
Its seal makes it possible to ensure that the area between the interior and the 
exterior is watertight.
Illustration: 

max. width = 5mm

perforation = 37mm 
in diameter

joint
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Dimension Illustration: 
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Connecting an encoder with a TSX TAP S15 05 accessory

General points Connecting an encoder using a TSX TAP S15 05 accessory as intermediary, 
requires you to create a specific cable between the accessory and the encoder.
Pin configuration of the TSX TAP S15 05 is as follows: 

TSX CCP S15 cable

CNT1

CNT2
TSX 37-22 PLC

wire to be made

incremental 
encoder

TSX CCP S15 cable

Connecting: (24 VDC) sensor supply

TELEFAST 2
ABE-7CPA01

Connecting:
5 VDC sensor supply
channel 11 preset sensor, if required,
grounded

This type of connection is
compatible with encoders
with the following 5V supplies:
Heidenheim
Hengstler
Codéchamp
Ivo
Ideacod
...
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Connecting an encoder with a TSX TAP S15 24 accessory

General Connecting an encoder using a TSX TAP S15 24 accessory as intermediary, 
requires you to create a specific cable between the accessory and the encoder.
Pin configuration of the TSX TAP S15 24 is as follows: 

Wire to be fitted

TSX TAP S15 24
TSX CCP 
S15 wire

CNT1

CNT2

TSX CCP 
S15 wire

(24VDC) sensor supply connection

Connecting:
(24VDC to 10…30VDC) sensor supply,
channel 11 preset sensor, required,
grounded

TELEFAST 2
ABE67CPA01

This type of connection is 
compatible with 24V 
encoders:
Heidenheim 
Hengstler
Codéchamp
Ivo
Ideacod
...
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VII
Communication incorporated in 
the bases

Aim of this tab

Aim of this tab This tab deals with the means of communication incorporated into Micro PLCs

What's in this 
Part?

This part contains the following chapters:

Chapter Chapter Name Page

31 Terminal port 345

32  TSX unit P ACC 01 383
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31
Terminal port

Overview of this chapter 

Aim of this 
chapter

This chapter deals with the terminal ports assigned to Micro PLC’s.

What's in this 
Chapter?

This chapter contains the following sections:

Section Topic Page

31.1 Micro communication 346

31.2 Connections 356

31.3 Attachments 378
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31.1 Micro communication

At a Glance

Subject of this 
section

This section provides an overview of the different communication protocols available 
from the terminal port.

What's in this 
Section?

This section contains the following topics:

Topic Page

Foreword 347

At a Glance 348

Communication with a terminal 350

Communication with an operator dialog console 351

Communication UNI-TELWAY master/slave 352

Communication character string 353

Communication Modbus/JBus 354
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Foreword

General points As the terminal port refers to the UNI-TELWAY master, UNI-TELWAY slave, 
Modbus and character string communication modes, it is necessary to consult the 
following documents for the implementation (hardware and software) of these 
different modes of communication.

TSX DG UTW E : UNI-TELWAY Communication Bus (User guide),
TSX DR NET E : X-WAY communication (Reference manual),
TSX DS COM PL7 ••E : Micro/Premium PLC communication (implementation 
manual).
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At a Glance

General points The PLCs TSX 37 incorporate as standard a multi-function link via the terminal port. 
This terminal port is a non-isolated RS 485 link comprising one 8-pin mini DIN 8 
connector.

The PLCs TSX 37-05/08/10 have a TER serigraph terminal port. 

The PLCs TSX 37-21 and TSX 37-22 have two TER and AUX serigraph terminal 
ports. 

These ports are used to provide a physical and simultaneous connection between 
two devices, such as a programming/adjustment terminal and an operator dialog 
console.

Despite being functionally identical, only the TER terminal port can be used to 
supply a non auto-supplied device (FTX 117, RS 485/RS 232 converter cord, 
TSX P ACC 01 insulation device, etc.).

TSX 37-05/08/10

TSX 37-21 TSX 37-22

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1275 of 3383



Terminal port

35004534 06 March 2007 349

The terminal port operates by default in UNI-TELWAY master mode. The switch to 
UNI-TELWAY slave mode, Modbus/JBus mode or character mode is performed on 
set-up.

Note: The communication mode (UNI-TELWAY master, UNI-TELWAY slave, 
Modbus/Jbus or character mode) is identical on the two TER and AUX connectors.
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Communication with a terminal

General Configured in UNI-TELWAY master (default function), the terminal port makes it 
possible to connect a programming and tuning terminal on TSX 37 PLC’s.

Connection examples: 

FT 2100 programming 
terminal

Adjustment terminal
Adjust FTX 117

TSX 37-05/08/10 TSX 37-21/22
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Communication with an operator dialog console

General Configured as UNI-TELWAY master (default function), the terminal port enables an 
operator dialog console to be managed.
The operator dialog console uses the UNI-TE protocol to communicate with the local 
PLC and the other stations of the network architecture. 

When using a TSX 37-21/22, to free the TER connector for possible connection to 
a programming or tuning terminal, the operator dialog console connects to the AUX 
connector.

CCX 17CCX 17

TSX 37-05/08/10 TSX 37-21/22

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1278 of 3383



Terminal port

352 35004534 06 March 2007

Communication UNI-TELWAY master/slave

General The default communication mode for the terminal port is UNI-TELWAY master. First 
and foremost, it enables a programming terminal and a slave operator dialog 
console to be connected.

Example of a connection : 

FT 2100 CCX 17
Slave

Master TSX 37-21/22

Client/Server

Client/Server

Client
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Communication character string

General This mode makes it possible to connect a printer or an application-unique operator 
console (test screen, table regulator, etc) onto a PLC type TSX 37. 

Test screen Loop Controller

TSX 37

Printer

TSX 37 TSX 37
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Communication Modbus/JBus

General This mode enables Modbus master and slave communication.

Modbus Master This mode makes it possible to connect a remote slave device to a Modbus bus. 

TSX 37-10/21/22
Master

Modbus

Altivar 58
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Modbus Slave This mode makes it possible to connect a slave TSX 37 PLC to a Modbus/JBus bus. 

TSX 37-21/22
Slave

TSX 37-05/08/10
Slave

April 5000
Slave

Quantum
Master

Modbus/JBus
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31.2 Connections

Introduction to this Section

Aim of this 
Section

This Section describes the different connection possibilities for Micro PLC terminal 
ports.

What's in this 
Section?

This section contains the following topics:

Topic Page

Connections 357

Programming and adjustment terminal 359

Operator dialog console 360

 Programming and adjustment terminal and operator dialog console 361

Modem on terminal port 363

UNI-TELWAY Master 365

UNI-TELWAY Slave 366

UNI-TELWAY inter-PLC link 367

UNI-TELWAY intersection devices 369

Master PLC, model 40, type TSX 370

Character string 371

Modbus/JBus 372

Summary table of terminal port connections 374
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Connections

General points The TER serigraph terminal port (shared by all TSX 37 types) makes it possible to 
connect any device which supports the UNI-TELWAY protocol, and in particular, 
devices which are not auto-supplied (FTX programming 117 terminal, RS485 /
RS232 converter cord, TSX insulation device P ACC 01 etc).

The AUX serigraph terminal port (available on TSX 37-21/22 PLC’s does not allow 
devices which have one supply to be connected (operator dialog device, 
programmable PLC’s, third-party devices, etc).

The terminal port allows four operation modes ;
UNI-TELWAY master (default configuration),
UNI-TELWAY slave,
Character string,
Modbus/JBus slave. 

Depending on the operational mode selected in configuration, the terminal port 
enables the connection:

of a programming and adjustment terminal,
of an operator dialog device,
of another PLC,
of UNI-TELWAY devices (sensors/actuators, variable speed controller, etc),
of the PLC on the Modbus/JBus bus,
of a printer or a test screen (link in character string mode).

Note: The operational mode defined in configuration (UNI-TELWAY master, UNI-
TELWAY slave, Modbus/JBus, slave or character mode) is identical for both 
connectors.
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Using an insulation device, reference TSX P ACC 01, doubles the terminal port, 
which makes it possible to simultaneously connect a programming terminal and a 
operator dialog device on a TSX 37-05/08/10 PLC.
This device is also required:

to connect a PLC type TSX 37 onto :
a UNI-TELWAY link when the distance between the devices is greater than 10 
meters,
a Modbus/JBus bus,

to set a TSX 37 to slave mode. This device is described in the following chapter.

Note: When connecting a TSX 37 PLC slave onto a UNI-TELWAY bus or   
Modbus/JBus, it is essential to use a TSX P ACC 01.
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Programming and adjustment terminal

General points The adjustment terminal FTX 117 is not self-powered. It must be connected to the 
TER port of a TSX  37 PLC. In the case of an all-RS 485 connection, the PC or FT 
2100 console can be connected to the AUX port. If the PC or FT 2100 console are 
connected with the TSX PCX 1031 or TSX PCX 3030 converter cable, they must 
always be connected to the TER port.

The programming terminal uses the UNI-TE protocol to program, tune or 
troubleshoot the PLC when offline and the station devices.
If the PLC is connected in a network architecture, the network transparency makes 
it possible for the programming terminal to reach all the entities present in the 
architecture.

The references of the different connection cables are given below.

Example of a connection : 

Programming/Adjustment

TSX 37-10 TSX 37-10 TSX 37-••

AdjustmentProgramming/Adjustment

TSX PCX 1031/3030

PC FT 2100 Adjust FTX 117

TSX PCX 1031/3030 T FTX CB 120/050
(RS 485)

Note: The TSX PCX 1031 and TSX PCX 3030 cables do not work on the AUX 
terminals of the TSX 37 units.
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Operator dialog console

General The operator dialog console uses the UNI-TE protocol to communicate with the 
offline PLC and with the other stations in the network architecture.

If a type TSX 37 PLC is used, the operator dialog console is auto-supplied. It must 
therefore be connected onto the AUX port to leave the TER port available for a 
terminal which might need a supply (FTX 117, for example).

The connection cable reference between the terminal port and an operator dialog 
console CCX 17 is given below.

Example of a connection : 

CCX 17

TSX 37-10 TSX 37-2•

T CCX CB10 002

XBT-Z 968

CCX 17

T CCX CB10 002

XBT-Z 968

Note: The T CCX CB10 002 is supplied with the CCX 17.
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 Programming and adjustment terminal and operator dialog console

General points The terminal port of a PLC can handle two units in multipoint  : the programming and 
adjustment terminal and an operator dialog panel.

The TSX 37-21 and TSX 37-22 PLCs have two TER and AUX terminal ports.  Each 
of these two ports can therefore take one of these units. The FTX 117 adjustment 
terminal is not self-powered, so it must be connected to the TER port.

Example of a connection : 

TSX 37-2•

Adjust FTX 117

XBT-Z 968

CCX 17

T CCX CB10 002

T FTX 1020/050

Note:  The TSX   PCX  1031 and TSX PCX 3030 cables do not work on the AUX 
terminals of the TSX   37.
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The TSX 37-10 PLCs have only one terminal port each. If a programming terminal 
and an operator dialog console are to be connected simultaneously, it will be 
necessary to use the TSX  P  ACC  01 branching device (see the next chapter). 

For all types of PLC, any connected terminal can be disconnected without disturbing 
the operation of the other terminal.

TSX 37-10

FT 2100

XBT-Z 968

CCX 17

T CCX CB10 002

TSX PCX 1031/3030

TSX P ACC 01
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Modem on terminal port

General The terminal port of the Micro PLC’s of version  1.5 is compatible with a connection 
modem in the protocols  UNI-TELWAY master, UNI-TELWAY slave and character 
string.

It is imperative that the modem to be connected has the following features
1 supports the 10 or 11 bit by character format if the terminal port is used in UNI-
TELWAY mode (1 Start, 8 pieces of Data, 1Stop, Odd parity or without parity),
2 operate without data compression if the terminal port is used in UNI-TELWAY,
3 can be configured "forced DTR signal" from the side of its RS232 serial port 
(when the modem is used in response mode), because this signal is not 
connected by the cable,
4 operate without flux control (neither hardware –RTS/CTS-, nor software –XON/
XOFF-) from the side of its RS 232 serial port, as the cable to be used on the 
terminal port side can only carry TX, RX and GND signals,
5 operate without carrier control. Warning: this operation mode also uses RTS 
and CTS control signals,
6 accept an incoming telephone call while characters reach its RS 322 serial port 
(if a modem/telephone network is used in response mode on a terminal port 
configured in UNI-TELWAY master).

Connection diagram :  

Note: It is highly recommended that you check with the modem supplier that the 
above features are definitely offered by the modem considered.

ModemTSX CTC 09

TSX PCX 1130

Adapter if 
necessary

TSX 37
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Example 1 :  for a terminal port in UNI-TELWAY mode, connected to a modem/
telephone network in response mode, the port must have the above characteristics 
1 to 6.

Example 2 :  for a terminal port in character string mode connected to a modem via 
an application-specific line, the port must have the above characteristics from 3 to 5.

Configuration of 
the terminal port 
in UNI-TELWAY 
mode

The waiting delay must be between 100 and 250 ms.
In master mode, the number of slaves configured must correspond to the real 
number of slaves present on the bus.
In slave mode, the number of addresses must correspond to those used.

The Micro PLC’s terminal port is configured from the PL7 Micro or PL7 Junior 
software.
For further details, please refer to the communication manual TLX DS COM PL7.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1291 of 3383



Terminal port

35004534 06 March 2007 365

UNI-TELWAY Master

General points This is the terminal port default operating mode. First and foremost, it enables a 
programming terminal and an operator dialog console to be connected.
Example of a connection : 

TSX 37-2•

FT 2100

XBT-Z 968

CCX 17

T CCX CB10 002

TSX PCX 1031/3030

Client/Server

Client/Server

Client

(provided with the CCX 17)

Slave

Slave

Note: The master can scan up to eight link addresses: Link addresses 1, 2, 
and 3 are reserved for the programming terminal, the five other addresses 
are available for connecting the following types of devices: operator dialog, 
slave PLC, sensors/actuators, or any other slave device which supports the 
UNI-TE protocol. If a CCX 17 is used, addresses 4 and 5 are reserved for it.
This mode becomes operational immediately; in fact, within the default 
configuration limits, no implementation phase is required for connecting a 
device onto this type of link.
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UNI-TELWAY Slave

General points The UNI-TE protocol for the terminal port enables a TSX 37 PLC to be integrated 
into a UNI-TELWAY bus.

Example of a connection : 

A slave PLC manages up to three consecutive link addresses .
Ad0 (system address),
Ad1 (client application address),
Ad2 (listening application address)

TSX 37-2•
Master

TSX 37-10
Slave

TSX
SCA 62

UNI-TELWAY bus

ATV 16
Slave

TSX 17-20
Slave

TSX 37-10
Slave

TSX P
ACC 01

S1=ON
S2=ON

TSX
SCA 50

TSX
SCA 50

S1=ON
S2=ON

TSX P
ACC 01

TSX CSC 015

PCMCIA 
communication 
card
TSX SCP 114

Note: For the connection with a TSX 37 to be possible it is imperative that a 
TSX P ACC 01 connection device be used. The different connecting possibilities of 
this device are given in the following chapter. For implementing the TSX SCA 50 
and TSX SCA 62 devices, consult the TSX DG UTW manual: UNI-TELWAY 
Communication Bus (User guide)
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UNI-TELWAY inter-PLC link

General points The terminal port allows the connection of two PLC’s, one master and the other 
slave.

There are two possible ways of producing this architecture :
Using the terminal ports of both PLCs. For this connection, a TSX P ACC 01 
connection device must be used. The different possibilities for connection with 
this device are given in the next chapter.

TSX 37-2•
Master

FT 2100
Slave

TSX P ACC 01

T FTX CB1 020/050 (max. distance 10 m)

TSX 37-10
Slave

S1=ON
S2=ON

TSX PCX 1031/3030
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Using a UNI-TELWAY module fitted in one of the available slots in the second 
PLC. This module must be configured in UNI-TELWAY slave mode, for example, 
if the terminal port is the master.

TSX 37-2•
Master

FT 2100
Slave TSX SCA 50

TSX 37-10
Slave

T FTX CBF 020

UNI-TELWAY bus

TSX P ACC 01
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UNI-TELWAY intersection devices

General The terminal port of the PLC’s TSX 37, authorizes their connection onto a UNI-
TELWAY bus in order to communicate with the following types of devices: variable 
speed controllers, sensors/actuators, or with other PLC’s.

When connecting a PLC TSX 37 (master or slave) onto a UNI-TELWAY bus, it is 
imperative that you use the device TSX P ACC 01. For further details, refer to the 
next chapter.

Example of a connection : 

The connected devices communicate with the PLC, using the UNI-TE protocol.

Communication between different devices is authorized.

The programming terminal can access all these devices directly to carry out tuning 
and troubleshooting functions.

TSX 37-2•
Master

FTX 117
Slave

CCX 17
Slave

TSX SCA 50

UNI-TELWAY bus

S1=ON
S2=ON

TSX P ACC 01
TSX SCA 62

ATV 16
Slave

Note: For implementing the TSX SCA 50 and TSX SCA 62 devices, consult the 
manual TSX DG UTW : UNI-TELWAY Communication Bus (User guide)
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Master PLC, model 40, type TSX

General A model 40, type TSX PLC can also be configured in bus master UNI-TELWAY and 
can control the slaves of the TSX 37 PLC’s.
 
Example of a connection : 

TSX 37-•• 
Slave

FT 2100
Slave

TSX 37-10
Slave

TSX SCA 50

UNI-TELWAY bus

S1=ON
S0=ON

TSX P ACC 01

TSX 47-107
Master

TSX P ACC 01

S1=ON
S0=ON

TSX P
CU 1030

Note: For implementing the devices: TSX SCA 50 and TSX SCA 62, consult the 
manual TSX DG UTW : UNI-TELWAY Communication Bus (User guide)
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Character string

General points The terminal port, configured in character mode, allows the connection of one device 
from the following types: printer, display screen or application-specific console (table 
regulator, for example).

Example of a connection : 

Test screen
not generating
the RTS signal

Loop 
Controller

TSX 37

Printer

TSX 37 TSX 37

Converter cable
RS 485/RS 232
TSX PCX 1031

Converter cable
RS 485/RS 232
TSX PCX 1031

Converter cable
RS 485/RS 232
TSX PCX 1031

Note: The converter integrated into the TSX PCX 1031 cable is supplied by the 
TER port of the PLC; it is therefore impossible to use the AUX port of TSX 37-2 
PLCs to connect the cable.

Note: To avoid signal conflicts, no devices should be attached to the PLC's AUX 
port.
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Modbus/JBus

General The Modbus protocol (Modbus RTU only ) of the terminal port makes it possible to 
incorporate a TSX 37 PLC onto a Modbus bus as a slave or master                          
(TSX 37-10/21/22). 

Modbus Slave Illustration 

TSX 37-2• 
Slave

PCMCIA 
communication 
card
TSX SCP 114
Master

TSX 37-10
Slave

TSX SCA 50

Modbus/JBus

S1=ON
S2=ON

TSX P
ACC 01

TSX 57
Master

TSX P
ACC 01

S1=ON
S2=ON

TSX SCPCM 4030

Note: To make the connection of a TSX 37 possible, it is imperative that you use 
a TSX P ACC 01. The different possibilities for connecting this device are given in 
the next chapter. For implementing the TSX SCA 50 and TSX SCA 62 devices, 
consult the TSX DG UTW  manual: UNI-TELWAY Communication Bus (User 
guide)
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Modbus Master Sample connections 

Note: If connecting a single ATV 58 to the terminal port of a Micro Modbus master, 
you can use the following wiring.
Illustration 

TSX 37-10/21/22
Master

Modbus

TSX P
ACC 01

TSX SCA 62

Altivar 58
Slave

S1=ON
S2=ON

vW3A58306

3

7

4

2

1

7

5

D(A)

D(B)

0V

INL/DTP

8 pin Mini-Din port
(Micro terminal port side)

SUB D 9 pins
(ATV 58 side)
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Summary table of terminal port connections

General points The table below specifies the cord linking the connectors of the terminal port of a 
TSX 37 PLC to peripheral devices. 
  

Connecting cord TER 
port

AUX 
port

Examples of connected devices

TSX CB 1020
TSX CB 1050

X TSX P ACC 01

T FTX CBF 020 X X FTX517, FTX 417

TSX PCX 1031
TSX PCX 3030

X FT 2100, RS232 programming and adjustment terminals

TSX PCX 1031 X Graphic and printer terminals handling the RTS signal

XBT-Z968 X X CCX 17, XBT

TSX P ACC 01 X Connection to UNI-TELWAY

TSX PCX 1031 X Devices not handling the DTE <--> DTE  type RTS 
signal: programming terminals, RS 232 printers

TSX PCX 1130 X Devices not handling the DTE <--> DCE  type RTS 
signal: Modem

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1301 of 3383



Terminal port

35004534 06 March 2007 375

Adjustment of 
the                       
TSX PCX 1130 
cables

The TSX PCX 1130 cable enables the RS 485 and RS 232 signals to be converted. 
It enables the terminal port to be connected to the RS 232 devices which do not 
handle the RTS.
It is fitted with a switch for setting the PLC to master or slave mode. The switch can 
be accessed internally, by removing the metal cover which contains the electronics.
The switch is used as follows:

Illustration: 

UNI-TELWAY Master 
PL7 configuration

UNI-TELWAY Slave 
PL7 configuration

Character mode PL7 
configuration

Switch 
position M

UNI-TELWAY Master 
with PL7 configuration

UNI-TELWAY Master 
with default 
configuration

UNI-TELWAY Master 
with default 
configuration

Switch 
position E

UNI-TELWAY Slave 
with default 
configuration

UNI-TELWAY Slave 
with PL7 configuration

Character mode with 
PL7 configuration

M master mode E slave mode
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Adjustment of 
the                       
TSX PCX 1031 
cables

The TSX PCX 1031 cable enables the RS 485 and RS 232 signals to be converted. 
It enables the terminal port to be connected to the RS 232 devices which do not 
handle the RTS.
It is provided with a rotary selector accessible via the converter device, for setting 
the different serial modes.
The rotary selector is used as follows:

Position of 
rotary 
selector

Function DPT signal RTS signal

0 TER MULTI : point-to-point or multipoint link. 
Forces the terminal port to master mode, 
default protocol.

1 yes

1 OTHER MULTI : multipoint link. Other types of 
link.

0 yes

2 TER DIRECT : point-to-point link. Forces the 
terminal port to master mode, default protocol.

1 no

3 OTHER DIRECT :  point-to-point link. Other 
types of link.

0 no
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Adjustment of 
the                       
TSX PCX 3030 
cables

The TSX PCX 3030 cable enables serial signals to be converted via a USB RS 485 
and RS 232 connection.
It is provided with a rotary selector accessible via the converter device, for setting 
the different serial modes.
The rotary selector is used as follows:

Position of 
rotary 
selector

Function DPT signal

0 TER MULTI : multipoint link (1). 1

1 OTHER MULTI : multipoint link. Other types of link. 0

2 TER DIRECT : point-to-point link (1). 1

3 OTHER DIRECT :  point-to-point link. Other types of link. 0

(1) : Modbus slave PLC link (Twido), default protocol. Uni-Telway master PLC link (Nano, 
Micro, Premium, Neza), default protocol.

Note: A single TSX PCX 3030 cable connection is supported for each PC.

Note: To avoid disturbing the PLC/PC link, it is advisable to terminate any other 
connection in progress via the USB ports of the PC.
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31.3 Attachments

Introduction to this Section

Aim of this 
Section

This Section describes the features of the terminal port.

What's in this 
Section?

This section contains the following topics:

Topic Page

Properties of the terminal port 379

Connectors on the TSX 37 PLC 381
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Properties of the terminal port

General The properties of the terminal port are given in the table below:

Master or slave UNI-
TELWAY mode

Modbus/JBus mode 
(RTU)

Character mode

Structure Physical 
interface

Non-isolated RS 485. Non-isolated RS 485. Non-isolated RS 485.

Transmission Protocol Master/slave multidrop. Master/slave multidrop. Without predefined 
protocol (application)

Binary flow and 
character format

9600 default bit/s can be 
changed from 1200 to 
9600 bit/s (1 start bit, 8 
data bits, 1 parity bit 
(even, odd, or none) and 
1 stop bit).

9600 default bit/s can be 
changed from 1200 to 
19200 bit/s.

9600 default bit/s can be 
changed from 1200 to 
9600 bit/s (1 start bit, 7 
or 8 data bits, 1 parity bit 
(even, odd, or none, with 
or without echo) and 1 
stop bit).

Configuration Number of 
devices

Eight maximum (eight 
addresses managed by 
the master).
In slave mode, 
addresses 4, 5, 6 are 
chosen by default.
In master mode, the 
reserved addresses are: 
1, 2, 3, for the 
programming terminal, 
4, 5 if CCX 17 is present, 
the others are available.

Addresses 1 to 98 
(managed by the 
master).

A point-to-point device).

Length 10 m maximum 10 m maximum 10 m maximum
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Utilities Messaging Request point-to-point 
UNI-TE with the report of 
a maximum of 128 bytes 
following the initiative of 
all connected devices. 
There is no broadcast on 
the master’s initiative.

Modbus standard 
requests

Character string with 
120 bytes max.
The message-end 
character can be 
configured.

Other functions Communication 
transparency with all 
network architecture 
devices via the master.

Safety One monitoring 
character on each 
frame, possible 
acknowledgement and 
repetition.

a 16 bit word (CRC) from 
each control on each 
frame, possible 
acknowledgement and 
repetition.

No error returned.

Monitoring Table of bus status, 
device status, error 
counters can be 
accessed on the slaves.

Master or slave UNI-
TELWAY mode

Modbus/JBus mode 
(RTU)

Character mode

Note: Using a TSX P ACC 01 connection unit makes it possible to use the RS 485 
link in isolation mode (see next chapter).
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Connectors on the TSX 37 PLC

General points The terminal port connector is a lockable, 8-pin mini-DIN.
TSX 37-05/08/10 PLCs have a connector marked TER.
TSX 37-21 and TSX 37-22 PLCs have two connectors marked TER and AUX.
The signals are given below: 

Note: The operation of the terminal port depends on two parameters:
the status of the signal/DPT (0 or 1), established by the wiring accessory (cable, 
TSX P ACC 01),
the software configuration of the terminal port defined in PL7.

1   D(B)
2   D(A)
3   not connected
4   /DE
5   /DPT (1 = Uni-Telway master)
6   not connected
7   0 V
8   5 V

1   D(B)
2   D(A)
3   not connected
4   /DE
5   /DPT (1 = Uni-Telway master)
6   not connected
7   0 V
8   Not connected
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The table below defines the operating mode of the terminal port according to these 
two parameters.

Configuration in PL7 Signal/DPT value

0 1

UNI-TELWAY master Terminal port in UNI-
TELWAY slave mode 
(default)

Terminal port in UNI-
TELWAY master mode

UNI-TELWAY slave Terminal port in UNI-
TELWAY slave mode

Character mode Terminal port in character 
mode

Modbus/Jbus mode Terminal port in Modbus/
JBus mode
master/slave
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32
 TSX unit P ACC 01

Overview of this chapter

Aim of this 
chapter

This chapter deals with the TSX unit P ACC 01.

What's in this 
Chapter?

This chapter contains the following sections:

Section Topic Page

32.1 Hardware implementation 384

32.2 Examples of topology 392
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32.1 Hardware implementation

Introduction to this Section

Aim of this 
Section

This Section describes in a general, then more detailed way, the unit 
TSX P ACC 01.

What's in this 
Section?

This section contains the following topics:

Topic Page

Standard functions 385

External appearance 386

Dimensions and settings 387

Internal view 388

Connection to UNI-TELWAY or Modbus buses 389

Connection to TSX 37 PLCs 390

Switch Configuration 391
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Standard functions

General The TSX unit P ACC 01 is a wiring accessory which connects to the TER port of 
PLC’s type TSX 37 by the intermediary of an integral cable equipped with a mini-DIN 
connected at one end.
It makes it possible to :

connect several devices onto the terminal port of PLC’s type TSX 37-05/08/10. It 
is therefore equipped with two mini-DIN ports, TER and AUX serigraph, they are 
equivalent to those of PLC’s type TSX 37-••,
connect a TSX 37 PLC to the Modbus/Jbus bus,
insulate the UNI-TELWAY signals to extend the terminal port link of the PLC’s 
type TSX 37-05/08/10 and TSX 37 2• more than 10 meters to connect the PLC 
onto an UNI-TELWAY bus,
adapt the bus when the unit is connected to one end of the UNI-TELWAYou 
Modbus bus,
fix the terminal port operation mode:

UNI-TELWAY master,
UNI-TELWAY slave, Modbus slave or character mode.

Note: The two ports of the unit TSX P ACC 01, TER and AUX are not insulated 
from each other, nor from the TER port of thePLC which provides the supply.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1312 of 3383



TSX unit P ACC 01

386 35004534 06 March 2007

External appearance

General points It is a zamak unit, the same type as the UNI-TELWAY connection or branching 
devices (TSX SCA 50 and TSX SCA 62). It is to be mounted in a cabinet. Its 
protection rating is IP20.

Terminal ports

Connection cable to TER port
for TSX 37 PLC (length 1 m)
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Dimensions and settings

General The TSX P ACC 01 device is installed on a AM1-PA••• type perforated plate or on a 
DIN rail with a LA9 D9976 fixing plate.

AM1-PA•••

AM1 DE/DP
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Internal view

Illustration   

S1 Operating mode selection (slave or master),

S2 End of line adaptation

JA and JB Connecting terminal blocks to the UNI-TELWAY bus or to the Modbus/Jbus bus.
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Connection to UNI-TELWAY or Modbus buses

General points The TSX P ACC 01 device is connected to UNI-TELWAY or Modbus buses by the 
connection terminal blocks JA and JB as shown below. 

Shield

White

Red

Blue

White

Insulating sleeve
(essential)
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Connection to TSX 37 PLCs

General Before the TSX P ACC 01 device is supplied by the terminal port of the PLC, it must 
be connected to the TER serigraph terminal port.

The device can be connected and disconnected automatically while switched on.

Note: Only one TSX P ACC 01 device can be connected to a TSX 37 PLC.

TSX P ACC 01 TSX P ACC 01

TSX 37-10TSX 37-2•
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Switch Configuration

Configuration of 
Line Adaptation

The end of line adaptation is performed by using S2 as shown below:

Operating Mode 
Configuration

The operating mode is selected by using switch S1 as indicated below.

Position of S2
if the device is located at the 
end of the line

Position of S2
if the device is 
located in any other 
position that at the 
end of the line

UNI-TELWAY slave
Modbus slave/Modbus master

or character mode

UNI-TELWAY master

Note: The operating mode chosen only concerns the connection cable to the TER 
connector of the PLC processor.
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32.2 Examples of topology

Introduction to this Section

Aim of this 
Section

This Section contains different examples of topology.

What's in this 
Section?

This section contains the following topics:

Topic Page

Connectable devices 393

Master UNI-TELWAY mode 394

Slave UNI-TELWAY mode 395

Modbus/JBus 396

Connection between two PLCs 397

TSX P ACC 01 connectors 398
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Connectable devices

General points The functions of both ports on the TSX P ACC 01 device are identical to those of the 
TER and AUX terminal ports on TSX 37-•• PLCs:

The device’s TER port allows all devices supporting the UNI-TELWAY protocol 
to be connected, in particular devices which are not auto-supplied (programming 
terminal FTX 117, converter cable RS 485/RS 232, etc.),
the device’s AUX port only allows the connection of auto-supplied devices 
(operator dialog console, PLCs, third-party devices, etc.).

Note: The TSX P ACC 01 device is supplied by the TER port of the PLC to which 
it is connected. Therefore, the terminal’s TER port allows the use of auto-supplied 
devices (CCX 17, etc.) or devices which are not auto-supplied (programming 
terminal FTX 117, converter cable RS 485/RS 232, etc.).
If you wish to connect the terminal port of a second PLC to one of the ports of the 
TSX P ACC 01 device, you must use the AUX port (of the device and the PLC) so 
as to avoid having any conflict between the power supplies of the two PLCs.

TSX P ACC 01

TSX 37-2• Master

TSX 37-10 Slave

T FTX CB 1020/1050
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Master UNI-TELWAY mode

Example The way to connect a TSX P ACC 01 device to a master PLC of the UNI-TELWAY 
link is shown in the example below:

In this example, the S1 and S2 switches should be positioned to OFF (master mode 
and device in a different position to end of line). 

TSX 37-•• Master

TSX 17-20

XBT-Z 968

T CCX CB10 002

TSX
SCA 62

UNI-TELWAY bus

Address 6

TSX P
ACC 01

TSX
SCA 50

FT 2100

ATV 16

Address 4/5 Address 7/8

Address 1, 2, 3

1000 m maximum

Slave
Slave

Slave

CCX 17
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Slave UNI-TELWAY mode

Example The way to connect a TSX P ACC 01 device to a slave PLC of the UNI-TELWAY link 
is shown in the example below.

In this example, the S1 and S2 switches should be positioned to ON (slave mode 
and device in end of line position). 

TSX 37-••
Slave

UNI-TELWAY bus

TSX P ACC 01 TSX SCA 50

FTX 117

XBT-Z 968

T CCX CB10 002

CCX 17

1000 m maximum

TSX P ACC 01

TSX 37-••
Slave

S1=ON
S2=ON

S1=ON
S2=ON

T
 F

T
X

 C
B

 1
02

0/
10

50

TSX SCP CU 030

TSX 37-107  Master  

Note: In order that a PLC can work in slave mode, it must be connected to a 
TSX P ACC 01 device by a built-in cable.
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Modbus/JBus

Example The way to connect a TSX P ACC 01 device to a slave PLC of the UNI-TELWAY link 
is shown in the example below:

In this example, the S1 and S2 switches of the two devices should be positioned to 
ON (slave mode and device in the end of line position).

TSX 37-10
Slave

Modbus/JBus

TSX P
ACC 01

TSX SCA 50

1000 m maximum

TSX P ACC 01

TSX 37-2•
Slave

S1=ON
S2=ON

S1=ON
S2=ON

TSX SCP CM 4030

TSX 57-•• 

TSX SCP 114 
Master PCMCIA 
communication 
card

Note: In order that a PLC can work in slave mode, it must be connected to a 
TSX P ACC 01 device by a built-in cable.
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Connection between two PLCs

Reminders If you want to connect the terminal port of a second PLC to one of the ports of the 
TSX P ACC 01 device, you must use the AUX port so as to avoid any conflict 
between the power supplies of the two PLCs.

In the example below, the TSX P ACC 01 device should be connected by built-in 
cable to the UNI-TELWAY slave PLC. Its S1 switch should be positioned to ON.
As the S2 device is not on a UNI-TELWAY bus, the position of its switch is not 
important.

TSX 37-•• MasterFTX 17

TSX P ACC 01

CCX 17

S1=ON
S2=non significant

T FTX CB 1020/1050

TSX 37-•• Slave
T FTX CB 
1020/1050

XBT-Z 968

T CCX CB10 002

Note: In order that a PLC can work in slave mode, it must be connected to a 
TSX P ACC 01 device by a built-in cable.
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TSX P ACC 01 connectors

General The TSX P ACC 01 device has two TER and AUX serigraph connectors.
The signals can be seen below : 

1   D(B)
2   D(A)
3   not connected
4   not connected
5   not connected
6   not connected
7   0 V
8   5 V

1   D(B)
2   D(A)
3   not connected
4   not connected
5   not connected
6   not connected
7   not connected
8   not connected
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Numerics
10 kHz up/down counting on channel 11, 
283, 285, 287
10 kHz up/down counting on channels 11 
and 12, 281
10KHz up or down counting, 279
500Hz counts on discrete inputs, 262

A
Alternating current supply, 82
Analog input features, 235
Analog inputs/outputs

local, 27
remote, 29

Analog output feature, 236

B
Battery

PCMCIA Card, 135
PCMCIA card, 132

Blocking faults, 223
Built in 10KHz counting function, 264
Built in analog connection with insulated or 
non-insulated sensors, 241
Built in communication

connections, 357
Built-in analog

functions, 233
Built-in analog connection with TELEFAST, 
239

C
Changing the Battery on the PCMCIA Card, 
130
Changing the battery on the TSX 37, 126
Channel address settings, 43
Character mode, 37
Character string, 371
Communication, 34

character string, 353
Modbus/JBus, 354
UNI-TELWAY master/slave, 352
with a terminal, 350
with an operator dialog console, 351

Connecting an encoder with a TSX TAP S15 
05 accessory, 341
Connecting an encoder with a TSX TAP S15 
24 accessory, 342
Connecting an incremental encoder on 
channel 11, 311
Connecting analog output and external 
sliders, 242
Connecting counting sensors (DDP) on 
channel 11 and 12, 318
Connecting PLCs supplied with alternating 
current, 144
Connecting PLCs supplied with direct 
current, 148
Connecting several supplied PLCs, 147
Connecting supplies and sensors on channel 
11, 320
Connecting supply and preset sensor, 316
Connecting supply and sensors on channel 

Index
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12, 322
Connecting variable speed controller, 244
Connection rules, 143
Connection to UNI-TELWAY or Modbus 
buses, 389
Connectors on the TSX 37 PLC, 381
Continuous floating network, 151, 153
Counting channel, 30
Counting signals on the TELEFAST screw 
terminal block, 329
CPU Faults, 225

D
Dimensions of the TSX 37 PLC, 114
Direct connection of the analog interface, 
238
Direct current supply, 83
Discrete inputs/outputs

remote, 24
safety, 26

Display
64 channel modules, 180
faulty inputs/outputs, 184
input/output bits of each slave, 190
inputs/outputs on the AS-i bus, 186
internal bit status, 207
introduction, 174
local inputs/outputs, 178
PLC status, 176
presence of the slaves on the AS-i bus, 
188
remote inputs/outputs on the TSX 07, 
210
sequencing, 182

Display in binary mode, 204
Display in hexadecimal mode, 202
Down counting function, general, 266

E
Extension assembly, 120

F
FIPIO, 40
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About the Book

At a Glance

Document Scope This manual describes TSX Micro PLC implementation.

User Comments We welcome your comments about this document. You can reach us by e-mail at 
techpub@schneider-electric.com
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I
Discrete input/output modules for 
Micro

At a Glance

Aim of this Part This part introduces the range of Discrete input/output modules on Micro PLCs.

What’s in this 
part?

This Part contains the following Chapters:

Chapter Chaptername Page

1 General introduction to Discrete input/output modules 19

2 Discrete I/O functionalities 33

3 General implementation rules for Discrete input/output 
modules

51

4 Handling of Discrete input/output module faults 75

5 The Discrete input/output mixed module TSX DMZ 64DTK 77

6 The Discrete input/output mixed module TSX DMZ 28DTK 87

7 The Discrete input/output mixed module TSX DMZ 28DT 97

8 The Discrete input/output mixed module TSX DMZ 28DR 105

9 The Discrete input/output mixed module TSX DMZ 28AR 117

10 Discrete input module TSX DEZ 32D2 125

11 Discrete output module TSX DSZ 32T2 131

12 Discrete output module TSX DSZ 32R5 137

13 Discrete input module TSX DEZ 12D2K 145

14 Discrete input module TSX DEZ 12D2 151

15 Discrete input module TSX DEZ 08A4 159

16 Discrete input module TSX DEZ 08A5 165

17 Discrete output module TSX DSZ 08T2K 171

18 Discrete output module TSX DSZ 08T2 177

19 Discrete output module TSX DSZ 04T22 183

20 Discrete output module TSX DSZ 08TR5 189
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21 The Discrete input/output mixed module TSX DMZ 16DTK 197

22 Emergency stop monitoring module 211

23 TELEFAST 2 connection interface links for the Discrete I/O 
modules

243

Chapter Chaptername Page
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1
General introduction to Discrete 
input/output modules

At a Glance

Aim of this 
Chapter

This chapter is a general introduction to the Discrete input/output modules. 

What’s in this 
Chapter?

This Chapter contains the following Maps:

Topic Page

General description 20

Physical description 22

Catalog of discrete input modules 24

Catalog of discrete output modules 26

Catalog of discrete input/output mixed modules 28
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General description

General Input modules: they receive signals from the sensors and carry out acquisition 
functions, adaptation functions, galvanic insulation functions, filtering functions and 
functions protecting against parasitic signals.
Output modules: they carry out latch functions on the orders given by the processor 
to enable pre-actuator control through decoupling circuits and amplification circuits.

The range of discrete input and output modules meets the demands with regard to 
the:
� functional level: direct or alternating inputs/outputs, positive or negative logic,
� connection via screw terminal blocks or HE10 connectors,
� Modularity

Overview Full size input/output modules:

Modularity Illustration Connector

64 inputs/outputs
(32 I + 32 O)

   HE10 connectors

28 inputs/outputs
(16 I + 12 O)

    HE10 connectors
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Half-size input/output mixed modules:

28 inputs/outputs
(16 I + 12 O) or
32 inputs or
32 outputs

   Screw terminal blocks

Modularity Illustration Connector

16 inputs/outputs
(8 I + 8 O)
(Enables direct connection to 
installation help systems 
Tego Dial and Tego Power).

   HE10 connectors
+ tunnel terminal block for 
connection of power supply

12 inputs or
8 inputs or
8 outputs or
4 outputs

    HE10 connectors

12 inputs or
8 inputs or
8 outputs or
4 outputs

   Screw terminal blocks

Modularity Illustration Connector
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Physical description

Module with 
screw terminal 
block connection

Each module is made up of the following elements: 

Module 
connection by 
HE10 connector

Each module is made up of the following elements:

Illustration 1. Removable screw terminal block for direct connection 
of inputs/outputs to sensors and pre-actuators.

2. Access’flap to the terminal block screws which also 
provides a place for the’address label.

3. Removable cover allowing’ access to screws and 
ensuring both that’ they cannot be lost and human 
protection.

4. Lock which enables locking or’ extraction of the 
module from its slot (PLC or extension), which is only 
retrievable when the terminal block is removed.

5. Metallic body ensuring the following functions:
� electronic card support,
� ground connection for resistance to 

electromagnetic disturbances,
� ground connection electric continuity,
� control of the module in its slot.

6. Electronic card(s).

Illustration 1. HE10 connectors, protected by a cover. They enable 
input/output connection with sensors and actuators 
either directly or’through’ TELEFAST 2 connection 
bases.

2. Lock enabling locking or’ extraction of module from its 
slot (PLC or extension).

3. Metallic body ensuring the following functions:
� electronic card support,
� ground connection for resistance to 

electromagnetic disturbances,
� ground connection electric continuity,
� control of the module in its slot.

4. Electronic card(s)

Note: The description is identical for half-sized modules with screw terminal block 
or HE10 connector.
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Module with 
casing terminal 
block connection

Each module is made up of the following elements:

Illustration 1. Metallic body ensuring the following functions:
� electronic card support,
� ground connection for resistance to 

electromagnetic disturbances,
� ground connection electric continuity,
� control of the module in its slot.

2. Electronic card(s).
3. Lock enabling locking or’ extraction of module from its 

slot (PLC or extension).
4. HE10 connector, protected by a cover. Enables input/

output connection with sensors and actuators either 
directly or’through’ Tego Dial or Tego Power 
connection bases.

5. Casing terminal block for connection to 24 VDC 
voltage supplying inputs or outputs.
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Catalog of discrete input modules

Catalog of full 
size input 
modules

The following table describes the main characteristics of full size input and output 
modules:

Modularity 32 inputs

Type/Voltage 24 VDC input

Insulation Isolated inputs

Compliance with IEC 
1131-2

Type 2

Logic Positive

PD compatibility All PD (IEC 947-5-2)
2 wire AC/DC PD
3 wire PD DC PNP

Configurable filtering Built-in (0.1 to 7.5 ms by 
increments of 0.5 ms)

Connections Screw terminal blocks

References TSX DEZ 32D2
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Catalog of half 
size input 
modules

The following table describes the main characteristics of half size input modules:

Modularity 12 inputs 8 inputs

Type/Voltage Inputs:
24 VDC

Inputs:
100120 VAC

Inputs:
200240 VAC

Insulation Isolated inputs

Compliance with IEC 
1131-2

Type 2 Type 1
(in positive logic)

Type 2 Type 1

Logic Positive Positive or negative

PD compatibility All PD:
2 wire AC/DC
3 wire DC PNP

2 wire DC PD (1)
All 3 wire PD:
PNP (pos. log.)
NPN (neg. log.)

2 wire AC/DC PD (1) 2 wire AC PD (1)

(1) : See Compatibility of sensors with inputs, p. 63

Configurable filtering Built-in
(0.1 to 7.5 ms by increments of 0.5 ms)

Built-in, 50 or 60 Hz network

Connections HE10 connectors Screw terminal block

Product references TSX DEZ 12D2K TSX DEZ 12D2 TSX DEZ 08A4 TSX DEZ 08A5
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Catalog of discrete output modules

Catalog of full 
size output 
modules

The following table describes the main characteristics of full size output modules:

Modularity 32 outputs

Type/Voltage Static outputs:
24...240 VAC/24 VDC

Relay outputs

Insulation Isolated outputs

Current/Power 0.5 A 1 "F" contact per channel
Ith = 2 A
performance according to 
load
(see Characteristics of the 
TSX DSZ 32R5 module, 
p. 141)

Compliance with IEC 1131-2 Yes -

Protection Outputs protected against 
overloads and short-circuits by 
a fast electromagnet 
demagnetization circuit

Outputs are not protected

Logic Positive -

Output parallelization 2 outputs (see 24 VDC static 
output parallelization, p. 49)

-

Connections Screw terminal block

References TSX DSZ 32T2 TSX DSZ 32R5
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Catalog of half 
size output 
modules

The following table describes the main characteristics of half size output modules:

Modularity 8 outputs 4 outputs 8 outputs

Type/Voltage Static outputs
24 VDC

Relay outputs:
24240 VAC
24 VDC

Insulation Isolated outputs

Allowable current/
power

0.5 A 2 A 1 "F" contact per 
channel
Ith = 3 A
Performance 
according to load 
(see Characteristics 
of the TSX DSZ 08R5 
module, p. 192

Compliance
IEC 1131-2

Yes

Protection Outputs protected against overloads and short-circuits by a fast 
electromagnet demagnetization circuit

Outputs are not 
protected

Logic Positive -

Output parallelization 2 outputs (see 24 VDC static output parallelization, p. 49) -

Connections HE10 connectors Screw terminal block

Product references TSX DSZ 08T2K TSX DSZ 08T2 TSX DSZ 04T22 TSX DSZ 08R5
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Catalog of discrete input/output mixed modules

Full size mixed 
input/output

The following table describes the main characteristics of full size input/output mixed 
modules:

Modularity 32 inputs
32 outputs

16 inputs
12 outputs

Type/Voltage Inputs:
24 VDC
Static outputs:
24 VDC

Inputs:
24 VDC
Relay outputs:
24240 VAC
24 VDC

Inputs:
110 VDC
Relay outputs:
24240 VAC
24 VDC

Inputs:

Insulation Isolated inputs

Compliance
IEC 1131-2

Type 1 Type 1, in 
positive logic

Type 2

Logic Positive Positive
or negative

Positive

PD compatibility 2 wire DC PD (see Compatibility of sensors with inputs, p. 63)
3 wire DC PD (PNP with positive logic input, NPN with negative logic input)

2 wire AC PD

Configurable 
filtering

Built-in
(0.1 to 7.5 ms by increments of 0.5 ms)

Built-in, 50 or 60 
Hz network

Outputs:

Insulation Isolated outputs

Current/Power 0.1 A 0.5 A 1 "F" contact per channel
Ith = 3 A
performance according to load 
(see characteristics of output 
modules concerned)

Compliance
IEC 1131-2

Yes

Product reference TSX DMZ 64DTK TSX DMZ 28DTK TSX DMZ 28DT TSX DMZ 28DR TSX DMZ 28AR
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Half size mixed 
input/output

The following table describes the main characteristics of the half size input/output 
mixed module:

Protection Outputs protected against overloads and short-circuits 
by a fast electromagnet demagnetization circuit

Outputs are not protected

Logic Positive -

Output 
parallelization

3 outputs (see 24
VDC static output 
parallelization, 
p. 49)

2 outputs (see 24 VDC static output 
parallelization, p. 49)

-

Connections HE10 connectors Screw terminal block

Product reference TSX DMZ 64DTK TSX DMZ 28DTK TSX DMZ 28DT TSX DMZ 28DR TSX DMZ 28AR

Modularity 8 inputs
8 outputs

Type/Voltage 24 VDC input
24 VDC static output

Inputs:

Insulation Isolated inputs

Compliance IEC 
1131-2

Type 1

Logic Positive

PD compatibility 2 wire PD (see Compatibility of sensors with inputs, p. 63)
3 wire DC PD (PNP with positive logic input)

Product reference TSX DMZ 16DTK
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Safety module 
for monitoring 
the emergency 
stop

The following table describes the main characteristics of the safety module (See 
Emergency stop monitoring module, p. 211) which monitors the emergency stop:

Configurable 
filtering

Built-in
(0.1 to 7.5 ms by increments of 0.5 ms)

Outputs

Insulation Isolated outputs

Current/power 0.5 A

Compliance
IEC 1131-2

Yes

Protection Outputs protected against overloads and short-circuits by a fast 
electromagnet demagnetization circuit

Logic Positive

Output 
parallelization

2 outputs (see 24 VDC static output parallelization, p. 49)

Connections HE10 connectors and tunnel terminal block for connection of power 
supply, adapted for connection to Help systems for setting up Tego 
Dial and Tego Power

Product reference TSX DMZ 16DTK

Modularity 8 discrete outputs (emergency stop), 1 discrete input 
(confirmation)
2 safety relay outputs

Type/Voltage 24 VDC input
24240 ACV or 24 VDC relay outputs

Product reference TSX DPZ 10D2A
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Compliance with 
safety standards

EN 60204-1, EN 954-1 Category 3

Inputs:

Insulation Isolated inputs

Compliance
IEC 1131-2

Type 1

Logic Positive

Configurable 
filtering

Built-in (0.1 to 7.5 ms by increments of 0.5 ms

Outputs:

Insulation Isolated outputs

Current/power 1 "F" contact per channel, maximum current = 1.25 A
performance characteristics (see Electrical characteristics of the 
emergency stop monitoring module, p. 235)

Protection Outputs are not protected

Connection Screw terminal block

Product reference TSX DPZ 10D2A

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1360 of 3383



Discrete: general introduction

32 TSX DM 37 xxE

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1361 of 3383



TSX DM 37 xxE 33

2
Discrete I/O functionalities

At a Glance

Aim of this 
Chapter

This chapter is an overview of the various functionalities related to discrete inputs/
outputs.

What’s in this 
Chapter?

This Chapter contains the following Sections:

Section Topic Page

2.1 Programmable filtering on inputs 34

2.2 Input-specific functionalities 35

2.3 Output-specific functionalities 43

2.4 Protection and monitoring measures 44

2.5 24 VDC static output parallelization 49

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1362 of 3383



Discrete I/O functionalities

34 TSX DM 37 xxE

2.1 Programmable filtering on inputs

Programmable filtering on inputs

Introduction Input filtering time can be modified by configuring the software (see (Installation 
manual Micro Volume 1)).

24 VDC inputs All direct current inputs are provided with filtering which can be configured in groups 
of 4 consecutive inputs.
Input filtering uses:
� a preset analog filter which provides typical immunity of 0.1 ms for line 

interference filtering,
� a digital filter which can be configured in increments of 0.5 ms. This filtering can 

be modified in configuration mode via the terminal.
      

The default filtering time is configured as 4 ms.

100•••120 VAC 
and 200•••240 
VAC inputs

These inputs have preset filtering which can be adapted to the frequency of the 50 
or 60 Hz network. 
By default, inputs are set up for a 50 Hz network.

Configurable filtering times (in ms)

0.1 1 2 3 4 5 6 7

0.6 1.5 2.5 3.5 4.5 5.5 6.5 7.5

Note: To prevent bounces being acknowledged when mechanical contacts close, 
it is advisable to use filtering times greater than 3 ms.
In order to comply with standard CEI1131-2 and ensure consistency between input 
status and monitoring of the sensor supply, the configured value for filtering time 
must be equal to or greater than 3.5 ms

Note: The default setting for a 50 Hz network is also suitable for a 60 Hz network 
but does not provide the optimum response time.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1363 of 3383



Discrete I/O functionalities

TSX DM 37 xxE 35

2.2 Input-specific functionalities

At a Glance

Aim of this 
section

This sub-section describes functionalities that are specific to inputs.

What’s in this 
Section?

This Section contains the following Maps:

Topic Page

General 36

Latching (%I1.0 to %I1.3) 37

Event management (%I1.0 to %I1.3) 39

Counting in the case of discrete inputs (%I1.0 to %I1.3) 40

RUN/STOP function (%I1.8) 41

RAM > FLASH EPROM internal transfer function (%I1.9) 42
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General

Introduction The first four inputs on a discrete I/O module or standard format input module, 
located at position 1 of a TSX 05/08 PLC, on a TSX 37 10 or TSX 37 21/37 22 PLC 
base, can be configured separately and regardless of their type:
� as normal discrete inputs (default configuration),
� as latching inputs,
� as event-driven inputs,
� as up counting, down counting or up/down counting inputs.

Note: It is not possible to configure the filtering time of these four inputs separately. 
For this reason, if one of these inputs is used in a way which necessitates a filtering 
time of less than 3 ms, the sensors used on the other three inputs must be of a type 
which does not give rise to bounces (static output sensors).
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Latching (%I1.0 to %I1.3)

Introduction To enable very short duration pulses of less than one PLC cycle time to be taken 
into account, you need to use the latching function.

Principle This function acknowledges the pulse and processes it in the next cycle within the 
master task (MAST) or the fast task (FAST) without interrupting the PLC cycle.
The pulse is taken into account when the input changes its state, which may be:
� a change of state from 0 to 1,
� a change of state from 1 to 0.

Example 1 This example shows the processing mechanism for latching on a pulse of 0 -> 1 

Note: The time gap between the arrival of two pulses at the same input must be 
equal to or greater than two PLC cycle times.
The minimum pulse duration must be greater than the chosen filtering time.

Cycle 
PLC
n

Cycle 
PLC 
n+4

Arrival of pulse
State
memorized
Acquisition &
processing

Cycle 
PLC 

Cycle 
PLC 
n+3

Cycle 
PLC 
n+2

Cycle 
PLC 
n+1

Key
E = acquiring inputs,  T = processing program,  S = updating outputs
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Example 2 This example shows the processing mechanism for latching on a pulse of 1 -> 0 

Cycle 
PLC
n

Cycle 
PLC 
n+4

Arrival of pulse

State
memorized
Acquisition &
processing

Cycle 
PLC 

Cycle 
PLC 
n+3

Cycle 
PLC 
n+2

Cycle 
PLC 
n+1

Key
E = acquiring inputs,  T = processing program,  S = updating outputs
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Event management (%I1.0 to %I1.3)

Principle To enable events to be taken into account and ensure that they are processed at 
once (processing on interrupt), not only TSX3705/08 PLCs but also TSX3710 and 
TSX 37 21/22 PLC bases offer four event inputs.

These inputs %I1.0 to %I.3 are associated with event tasks (Evti) defined in 
configuration mode (I = 1 to 8 for the TSX 37 05/08/10 and 0 to 15 for the TSX 37 
21/22).
The associated memory objects are not implicitly updated.
For example, when an event configured on a rising edge occurs, this means that the 
associated physical input has gone to 1, but the memory object is regarded as 0.

Event processing can be triggered by a rising edge (0 -> 1) or falling edge (1-> 0) on 
the associated input.
The %SW48 event counter is incremented even on STOP PLC.

Note: For further information on event management, see (Reference manual 
Volume 1).
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Counting in the case of discrete inputs (%I1.0 to %I1.3)

Principle These four inputs can be used to produce two counting channels (channel 0 and 
channel 1). For each channel there is a choice of three possible functions:
� up counting function,
� down counting function,
� up/down counting function with or without operating direction discriminator.
The maximum count frequency is limited to 500 Hz with DC inputs at the minimum 
filtering time.

 Depending on the chosen input type, these inputs can receive pulses generated by 
any incremental encoder with 24 VDC outputs of the following types:
� NPN with open collector,
� PNP with open collector,
� totem pole.

Illustration The illustration below shows the physical location of inputs %I1.0 to %I1.3. 

Note: Option to perform the various count functions on the basis of 110/120 VAC 
inputs. In this event the count frequency will be limited to 20 Hz.
For further information on implementing the various count functions involving 
discrete inputs, see (Installation manual Micro Volume 1).

Module with HE10 connector
Count
channel 0

Count
channel 1

Module with screw terminal block

Count
channel 0

Count
channel 1
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RUN/STOP function (%I1.8)

Introduction Use the RUN/STOP function to start the application program (RUN) or to stop it 
(STOP).

Principle This function can be associated with input %I1.8 by using the PL7 configuration 
screen.
A STOP command imposed by physical input %I1.8 takes priority over a RUN 
command from a terminal or network.

The transition to RUN is triggered by a rising edge on the RUN/STOP input. 
The STOP command is triggered by a 0 state on the RUN/STOP input.

Illustration

PLC state

%I0.8 state
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RAM > FLASH EPROM internal transfer function (%I1.9)

Introduction This function is used to transfer the application program and internal words %MW 
from the internal RAM to the internal FLASH EPROM.

Principle Discrete input %I1.9 can be configured as an external input for requesting a transfer 
RAM FLASH -> internal EPROM.
The transfer will be executed on a rising edge of the input.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1371 of 3383



Discrete I/O functionalities

TSX DM 37 xxE 43

2.3 Output-specific functionalities

Alarm function (%Q2.0)

Principle With the alarm function configured and the PLC on RUN, the output %Q2.0 
associated with the alarm function is in state 1. 

This output goes to state 0 when:
� a "blocking fault" appears,
� the PLC is no longer in normal operating mode (STOP, stopped on breakpoint, 

etc.).
This function can be associated with output %Q2.0 by using the PL7 configuration 
screen.

This positive operating mode makes it possible to use this output in external safety 
circuits such as:
� actuator power supply feedback control,
� the return of information.
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2.4 Protection and monitoring measures

At a Glance

Aim of this 
section

This section introduces the devices for protecting and monitoring discrete I/O 
modules.

What’s in this 
Section?

This Section contains the following Maps:

Topic Page

Monitoring on inputs 45

Protection and monitoring measures on outputs 46
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Monitoring on inputs

Sensor voltage 
monitoring

All input modules include a sensor voltage monitoring device covering all the 
channels on the module. This device checks that the level of the sensor supply 
voltage in the module is sufficient to keep the input channels in the module operating 
correctly (see the characteristics of the modules).
If the sensor voltage is equal to or less than the defined threshold, this is indicated 
by the following:
� the I/O LED is lit (I/O fault),
� the channel fault bit %Ix.i.ERR =1,
� fault information is present in the module status word (%MWx.MOD.2:X9).

Note: The sensor supply must be protected by a 0.5 A fast-blow fuse.

Note: Sensor voltage monitoring can be disabled from an input module’s 
configuration screen or by means of a software routine using the function 
WRITE_CMD (see (Application-specific functions Setup manual Micro
Volume 1)).
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Protection and monitoring measures on outputs

Actuator voltage 
check

All 24 VDC static output modules include an actuator voltage monitoring device 
covering all the channels on the module. 
This device checks that the level of the actuator supply voltage in the module is 
sufficient to keep the output channels in the module operating correctly.
This voltage must be higher than 18 volts for modules with static DC outputs. If the 
actuator voltage is equal to or less than this threshold, outputs go to the 0 state and 
the fault is indicated by the following:
� the I/O LED is lit (I/O fault),
� the channel fault bit %Ix.i.ERR =1,
� fault information is present in the module status word (%MWx.MOD.2:X9).

Protection on 
each channel 
against short-
circuits and 
overloads

All channels incorporate an electrical and thermal protection device enabling them 
to be protected against faults of this type.
If a channel is tripped, this is indicated by the following:
� the I/O LED is lit (I/O fault),
� the channel LED on the centralized display flashes (in diagnostic mode),
� the channel fault bit %Ix.i.ERR =1,
� fault information is present in the module status word (%MWx.MOD.2:X8).

Note: for relay output modules, these bits are not significant (always 0).

Note: for static output modules, these bits indicate that the module has been 
tripped or has a power supply fault.

Note: Actuator voltage monitoring can be disabled from an output module’s 
configuration screen or by means of a software routine using the function 
WRITE_CMD (see (Application-specific functions Setup manual Micro
Volume 1)).
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Protection 
against polarity 
inversions

Modules are fitted with a device which not only short-circuits the power supply in the 
event of polarity inversion, but does so without damaging the module.
For this protection to operate in optimum conditions, it is vital to place a fast-blow 
fuse on the power supply upstream of the actuators.

As a general rule it is advisable to fit one fuse per output channel group on each 
module
The table below shows the fuse rating according to the module type:

Protection 
against inductive 
over-voltages

Each output is individually protected against inductive over-voltages and has a 
circuit for rapidly demagnetizing solenoids by means of a Zener diode, making it 
possible to reduce the mechanical cycle time on certain fast machines.

Protection of 
output relay 
contacts

Output relay contacts do not incorporate any protection device in order to permit 
control of the following:
� low-energy isolated inputs which necessitate an absence of leakage currents,
� power circuits, by preventing inductive over-voltages at source.
For this reason it is mandatory to fit actuator coil terminals with the following:
� an RC circuit or MOV 

(ZNO) suppressor for use 
with alternating current,

� a discharge diode for use 
with direct current.

Protection in amperes Module type

2 TSX DMZ 64DTK

6.3 TSX DMZ 28DT/DTK
TSX DMZ 16DTK
TSX DSZ 08T2/T2K

10 TSX DSZ 32T2
TSX DSZ 04T22

Note: A relay output that is used on an AC load must not subsequently be used on 
a DC load and vice versa.

Relay contact

     Module

Relay contact Actuator

Actuator
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Resetting 24 VDC 
static outputs

If a fault has tripped an output, it can be reset provided there is no longer a fault on 
its terminals. 
The reset command is defined during configuration. It can be automatic or program-
driven:
� automatic reset command

This command is executed by the module approximately every 10 seconds while 
the fault persists.

� programmed reset command (default configuration)
This command is executed by the application program. An internal device limits 
these reset commands to a maximum of once every 10 seconds in order to 
prevent defective outputs from overheating.

The reset command applies to every channel exhibiting a fault on the module.

Output fallback In the event of a malfunction in the application program or in the transition of a task 
to STOP, the outputs can be placed in a state which is not prejudicial to the 
application. 
This state, called the fallback position, is defined for each module when the outputs 
are being configured. 
Configuration offers a choice between:
� Fallback to 0 (default mode): outputs will be set to state 0,
� Maintain state: output will be held in the state that existed prior to the 

malfunction.
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2.5 24 VDC static output parallelization

24 VDC static output parallelization

24 VDC / 0.1 A 
static outputs

A maximum of three outputs per module can be parallelized. 
The maximum current flow is then 0.3 A.

Illustration The illustration below shows the wiring of three 24 VDC / 0.1 A outputs 

24 VDC / 0.5 A 
and 2 A static 
outputs

A maximum of two outputs per module can be parallelized.
The maximum current flow is then 1 A or 4 A depending on the module type.

Illustration The illustration below shows the wiring of the two 24 VDC / 0.5 A or 2 A outputs 

Note: In this connection method, a discharge diode must be fitted to the actuator’s 
terminals.

Actuators

Outputs

Note: In this connection method, a discharge diode must be fitted to the actuator’s 
terminals.

Outputs

Actuators
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3
General implementation rules for 
Discrete input/output modules

At a Glance

Aim of this 
Chapter

This chapter introduces the general installation rules for Discrete input/output 
modules. 

What’s in this 
Chapter?

This Chapter contains the following Maps:

Topic Page

Installation 52

Labeling a module with a screw terminal block 53

Labeling a full size module with an HE10 connector 55

Precautions of use 56

General precautions and rules for wiring 59

Compatibility of sensors with inputs 63

Compatibility of actuators with outputs 66

Temperature related performance 67

Connection to modules with screw terminal blocks 68

Connection to modules with HE10 connectors: Ready-wired lead of 20 wires, 
22 gage (0.324 mm2.

70

Connection to modules with HE10 connectors: 28 gage multi-stranded 
sheathed cable (0.08 mm2)

72

Connection to modules with HE10 connectors: 22 gage connection cable 
(0.324 mm2).

73
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Installation

Installing a 
discrete I/O 
module

� A standard size module takes up 2 positions and is mounted in an available slot:
� at the base of a Micro PLC,
� on a mini extension unit

� A simple size module takes up 1 position and is mounted in an available slot:
� at the base of a Micro PLC, except for the first slot,
� on a mini extension unit

Example of installing a discrete inputs/outputs module in a Micro PLC: 

1 : Module in standard size

2 : Half size module

Module only in standard size
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Labeling a module with a screw terminal block

Module 
description

A fixed label shows the following:
� the module product reference,
� a box in which to write the module slot number.

Terminal block 
description

On the inside of the flap there is a removable label printed on both sides, showing 
the following:
� external view (closed flap):

� the module product reference,
� the nature of the channels,
� a box in which to write the module position number (address),
� the designation for each channel (symbol).

� internal view (flap open),
� the input and output wiring plan with the channel numbers and the connection 

terminal number.
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Illustration Example: 

Module reference

Flap closed

Flap open

Type
channel
Position

module

Channel 
symbol

Type
channel

Position
module

Channel 
symbol
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Labeling a full size module with an HE10 connector

Description There are two labels:
� the upper position identification label which has:

� the module product reference,
� the nature of the channels,
� a box in which to write the module position number (address).

� the lower position identification label which has:
� the nature of the channels,
� a box in which to write the module position number (address).

Illustration Example: 

Note:
Half size modules only have label 1.

Position
module

Position
module
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Precautions of use

Wiring/Unwiring 
screw terminal 
blocks or HE10 
connectors

HE10 connectors or screw terminal blocks must be wired or unwired with sensor and 
pre-actuator power supplies disconnected.
         

Mounting and 
removing 
modules

Modules must be mounted and removed with:
� the PLC power turned off,
� sensor and pre-actuator power supplies disconnected.
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Locking modules 
into their slots

The module fixing latch must be completely engaged so that electrical contacts and 
ground connections are fully established.
          

Protecting slots 
unused by a 
module

In the event where a position is not used by a module, it must be protected by a TSX 
RKA 01 protection cover to ensure an IP20 level protection for the PLC 
configuration.

           

Note: TSX RKA 01 protection covers are sold in batches of 10.
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Selecting direct 
current supply 
modules for 
sensors and pre-
actuators

Regulated supply modules or rectified with filtering 
In the event where 24V direct current external supply modules are utilized, it is 
advisable to use:
� either regulated supply modules which provide better response times for 

outputs, particularly on the trigger,
� or non-regulated supply modules but which have filtering:

� for 1000 MicroFarad/A in double flip-flop single-phase rectification and 500 
MicroF triple-phase rectification,

� maximum peak to peak ripple rate: 5%,
� maximum voltage variation: -20% to + 25% of nominal voltage (ripple 

included).

Note:
Rectified unfiltered supply modules are banned.

Supply from Cadmium/Nickel battery 
This type of supply can be used to supply sensors and pre-actuators, as well as 
the associated inputs/outputs which function normally with a maximum voltage of 
30 VDC.
During the loading process of this type of battery, the voltage can reach 34 VDC 
over the course of an hour. Because of this, the group of I/O modules which 
function on 24 VDC can allow a 34 VDC voltage limited to 1 hour per 24 hours.

This type of functioning entails the following restrictions:
� the maximum current on 34 VDC supported by output must at no time exceed 

the current set for a 30 VDC voltage,
� a de-rating of temperature which limits to:

� 80% inputs/outputs in state 1 up to 30°C,
� 50% of inputs/outputs in state 1 at 60°C.
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General precautions and rules for wiring

Introduction Discrete inputs/outputs have built-in protection to ensure efficient operation within 
an industrial environment. However, certain rules must be observed.

External supply 
modules for 
sensors and 
actuators

These supply modules must be protected against short-circuits and overloads by 
using fast-blow fuses.

DANGER
Important:
In the event that 24 VDC installation has not been carried out following 
VLSV standards (very low safety voltage), 24 VDC supply modules 
must have 0 V connected to the frame ground, which itself is connected 
to the ground and as close as possible to the supply module.
This restriction is necessary to ensure personnel safety should a mains 
phase come into contact with the 24 VDC. 

Failure to observe this precaution will result in death or serious 
injury.

Note: If an input/output module is present (i.e. its inputs/outputs are used in the 
PLC), it is vital that all the module sensor and actuator voltages are supplied. If not, 
a voltage missing fault appears, indicated by a lit I/O LED. To avoid any I/O faults, 
do not declare the part of the module which is not used in a task.
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Inputs Recommendations of use:
� if 24 VDC direct current inputs are used, you are advised to adapt the filtering time 

to the desired function,
� if the filtering time is reduced to a value less than 3 ms, you are advised not to 

use sensors with mechanical contact outputs. This will prevent bounces being 
acknowledged when the contact closes,

� for the best possible performance, you are advised to use inputs and direct 
current sensors, as alternating current inputs have a greatly increased response 
time,

� on negative logic 24 VDC inputs, all the sensors are connected to the (-) on the 
supply module. For safety reasons, the 0V can be connected to the frame ground. 
If one of the input wires is disconnected by accident and comes into contact with 
the frame ground, there is a risk that the input will be set to state 1 and therefore 
could generate an unwanted command. You are therefore advised not to use 
negative logic inputs.

24 VDC inputs 
and line coupling 
with the 
alternating 
current network

Performance may be adversely affected if coupling is too great between wires 
carrying an alternating current and wires carrying signals for DC inputs.
Process diagram

Supply
direct current

Supply
alternating current

Neutral connected directly 
or indirectly to ground

Input %I

Output 
%Q

Module
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When the input contact is open, an alternating current exceeding the amount of 
interference allowed within the wire can generate a current in the input. There is a 
risk that this current can set the input to 1.
Line capacities which must not be exceeded:

For coupling with a different voltage, carry out the following:

AC input and line 
coupling

In this case, when the line controlling input is open, the current flows within the 
coupling capacity of the wire
Principle diagram:

Line capacities which must not be exceeded
Modules TSX DMZ 28AR/DEZ 08A4/DEZ 08A5: 55 nf.

Modules Maximum coupling capacity allowed with 240 VAC/50 Hz line

filtering 0.1 ms filtering 3.5 ms filtering 7.5 ms

TSXDMZ64DTK 10nf 15nf 35nf

TSXDEZ32D2 25nf 30nf 60nf

TSXDMZ28DT/DTK 15nf 25nf 35nf

TSXDMZ28DR 15nf 20nf 60nf

TSXDMZ16DTK 15nf 25nf 35nf

TSXDEZ12D2 15nf 20nf 60nf

TSXDEZ12D2K 25nf 30nf 60nf

Note: As a general guide, a standard wire 3 ft 3 in long has a coupling capacity of 
the order of 100 to 150 pF.

Capacité admissible =
Capacité  (ligne 240 VCA) x 240

Tension de ligne

Alternating current 
supply

Input %I
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Outputs If the currents are large, you are advised: 
� to split up the starters by protecting each one with a fast-blow fuse,
� to use wires of sufficient size to avoid voltage drops and heating.

Routing cables � Inside and outside the device:
to limit AC coupling, the power circuit cables (supply modules, power switches 
etc.) must be separate from the input (sensors) and output (actuators) cables.

� Outside the device:
Input/output cables must be placed in conduits separate from those holding high-
power cables. Preferably the I/O cables should be run along separate metal ducts 
which are connected to ground. All cables must be at least 3.94 in apart.
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Compatibility of sensors with inputs

Compatibility of 
3-wire sensors 
with 24 VDC 
inputs

3-wire sensors and positive logic inputs (sink) IEC 1131-2 type 1 and type 2

All inductive or capacitive proximity detectors and 3-wire PNP photo-electric 
detectors running on 24 VDC are compatible with all positive logic inputs.
       

3-wire sensor and negative logic inputs (source)

All inductive or capacitive proximity detectors and 3-wire NPN photo-electric 
detectors running on 24 VDC are compatible with all negative logic inputs.

Sensor

Module

Input

Sensor

Module

Input
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Compatibility of 
2-wire sensors 
with 24 VDC 
inputs

2-wire sensors and positive logic inputs (sink) IEC 1131-2 type 1

All proximity detectors or other 2-wire sensors running on 24 VDC with the following 
characteristics are compatible with all type 1 positive logic 24 VDC inputs in the
Micro range.
Voltage drop when closed: ≤ 7V.
Minimum switched current:  ≤ 2.5mA.
Residual current when open:  ≤ 1.5mA.
      

2-wire sensors and positive logic inputs (sink) IEC 1131-2 type 2.

All 2-wire proximity detectors running on 24 VDC and complying with standard IEC 
947-5-2 are compatible with all type 2 positive logic 24 VDC inputs.
      

2-wire sensor and negative logic inputs (source)

All proximity detectors or other 2-wire sensors running on 24 VDC with the following 
characteristics are compatible with all type 1 negative logic 24 VDC inputs in the 
Micro range.
Voltage drop when closed: ≤ 7V.
Minimum switched current:  ≤ 2.5mA.
Residual current when open:  ≤ 1.5mA.

Module

InputSensor

Sensor Input

Module
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Compatibility of 
2-wire sensors 
with 100120 VAC 
or 200240 VAC 
inputs

All 2-wire AC or AC/DC proximity detectors complying with standard IEC 947-5-2 
and other sensors supporting voltages 100...120 VAC or 200...240 VAC are 
compatible with all 100...120 VAC IEC 1131-2 type 2 and 200...240 VAC IEC 1131-
2 type 1 inputs.

Summary table The table below shows a summary of the compatibility between sensors and inputs.

Sensor

Input

Module

PD type Type of inputs

positive 
logic type 1 
24 VDC

24 VDC 
type 2 
positive 
logic

24 VDC 
negative 
logic

100...120 
VAC type 2

100...120 VAC 
type 1

All 3-wire PD (DC) PNP type Compatible Compatible

All 3-wire PD (DC) NPN type Compatible

2-wire (DC) PD Teleméchanique make 
or other with the following  
characteristics:
Voltage drop when closed ≤ 7V
Minimum switched current ≤ 2.5mA
Residual current when open ≤ 1.5 mA

Compatible Compatible Compatible

2 wire (AC/DC) PD Compatible Compatible Compatible (1)

2 wire (AC) PD Compatible Compatible (1)

Key

DC Operation with direct current voltage.

AC Operation with alternating current voltage.

AC/DC Operation with direct or alternating current voltage.

(1) Within the 220..240 VAC nominal voltage range.
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Compatibility of actuators with outputs

Compatibility of 
direct current 
actuators with 
outputs

Keep to the maximum current and maximum output switching frequency, which are 
detailed in the characteristics table.

For actuators which do not consume much power, do not forget to include the output 
leakage current when they are idle so that the following inequality can be checked:

Nominal I = Current consumed by the actuator.
Leakage I = Output leakage current when idle.

Compatibility 
between 
tungsten 
filament lamps 
and static 
outputs

For outputs protected against short-circuits, keep to the maximum power of tungsten 
filament lamps which is detailed in the characteristics table. If you are not careful, 
there is a risk that the output will trip due to the lamp’s inrush current when the lamp 
lights.

Compatibility of 
alternating 
current actuators 
with relay 
outputs

Inductive alternating current actuators have an inrush current which can reach 10 
times the operating current for a minimum time of 2/F seconds (F = alternating 
current frequency). For this reason, relay outputs are designed to withstand loads 
AC14 and AC15.
The characteristics table for relay outputs details the maximum power (in AC) that is 
allowed on the retaining current according to the number of operations.

Reminder of the 
definition of 
thermal current

This is a current which can continuously accept a closed relay with an acceptable 
level of temperature rise. In no way can this current be switched by the relay.

0 1, Inominal× 5 Ifuite×≥
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Temperature related performance

General All characteristics of the various modules and the corresponding discrete inputs/
outputs are given for a load rate of 60% of inputs and 60% of outputs simultaneously 
in state 1. 

When used with 
a load rate 
exceeding 60%

The illustration below depicts the deterioration curve for a load rate other than 60%.  

At the outputs level, temperature deterioration is effected on the maximum current 
carried by the active outputs.

Example 1: Assume a module with 12 static 24 VDC/0.5 A outputs each carrying 
0.5 A.
At 60°C, the maximum current permitted at the outputs level will be:
 12 x 0.5 x 60% = 3.6 A,  which corresponds to 7 outputs active simultaneously.

Example 2: Assume the same module (12 static 24 VDC/0.5 A outputs) each 
carrying 0.3 A.
At 60°C, the maximum current permitted at the outputs level will be:
 12 x 0.5 x 60% = 3.6 A,  which corresponds to 12 outputs active simultaneously. 
In this case, there is no deterioration at the outputs level. The maximum current 
permitted at module level is not being exceeded.

Percentage if inputs or output in state 1

Temperature in °C
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Connection to modules with screw terminal blocks

General Each terminal can receive bare wires or wires fitted with ferrules, open contacts or 
closed contacts.
The capacity of each terminal is:
� A minimum of: 1 x 0.28 mm2 wire without end ferrule,
� A maximum of:

� 2 x 0.00155 in2 wires with end ferrule or,
� 1 x 1.5 mm2 wire without end ferrule or,
� 1 open or closed contact for wire of 0.00155 in2.

Type of contact

The bracket screws have a groove which accepts screwdrivers of the following 
types:
� Pozidriv N°1 cross-head,
� 0.20 in diameter flat-head

Maximum tightening torque on screws in the connection terminal block: 0.8 
N.m

1  5.5 mm maximum

2 Ø 3.2 mm minimum
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Terminal cover Screw connection terminal blocks are fitted with a removable cover which ensures:
� that screws cannot be lost,
� that personnel are protected.
The illustration below shows the procedure for removing a screw cover. 

Note: When closed contacts are used, the cover must be removed in order to 
extract the contact fitting screw. The cover will not be refitted so that the wires can 
pass through.

1  Opening the flap 2  Opening the cover 3  Dismounting the cover
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Connection to modules with HE10 connectors: Ready-wired lead of 20 wires, 22 
gage (0.324 mm2).

Introduction It is designed to allow the inputs/outputs on modules with HE10 connectors to be 
connected easily and directly to sensors, actuators or terminals wire-by-wire.

This ready-wired lead consists of:
� at one end, a sheathed HE10 connector from which emerge 20 sheathed wires 

each with a 0.324 mm 2 cross-section,
� at the other end, free wires color-coded to DIN 47100.

Two product references are recommended: 
� TSX CDP 301: 9 ft 10 in length,
� TSX CDP 501: 16 ft 5 in length.

Note: A nylon strand incorporated into the cable can be used to cut the sheath 
easily.
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Illustration The illustration below shows the physical appearance of the cable. 

Module
Ready-wired lead

TSX CDP •01

Down

Correspondence between
colors of wires and numbers
of HE10 connector pins

white
brown

green
yellow

gray 
pink

blue
red

Up

purple
gray/pink

red/blue
white-green

brown-green
white-yellow

yellow-brown
white/gray

gray/brown
white/pink

pink/brown

black
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Connection to modules with HE10 connectors: 28 gage multi-stranded sheathed 
cable (0.08 mm2)

Introduction For connecting the inputs/outputs on modules with HE10 connectors to interfaces 
for fast connection and adaptation in the TELEFAST 2 range.
This cable is made up of two HE10 connectors and a multi-stranded sheathed ribbon 
cable in which each wire has a cross-section of 0.08 mm 2.

Three product references are recommended: 
� TSX CDP 102: 3 ft 3.4 in length,
� TSX CDP 202: 6 ft 6.8 in length,
� TSX CDP 302: 9 ft 10.2 in length.

Illustration The illustration below shows the physical appearance of the cable. 

Note: Given the small cross-section of each of the wires, you are advised only to 
use it for low current inputs or outputs (< 100 mA per input or output).

Module

TELEFAST 2 ABE-7H•••••

Check the consistency between 
the rating of the fuse on board 
the TELEFAST 2 and the rating of 
the fuse which is to be used on the 
inputs or outputs (see Connecting 
modules).
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Connection to modules with HE10 connectors: 22 gage connection cable     
(0.324 mm2).

Introduction For connecting the inputs/outputs on modules with HE10 connectors to interfaces 
for fast connection and adaptation in the TELEFAST 2 range.
Also used for connecting to installation Help systems for dialog components or 
motor-starters (TSX DMZ 16DTK only).
This cable is made up of 2 sheathed HE10 connectors, and a cable with wires that 
have a cross-section of 0.324 mm 2, which can take higher currents (for example, 
0.5 A outputs).
Five product references are recommended:
� TSX CDP 053: 0.50 meter length,
� TSX CDP 103: 3 ft 3.4 in length,
� TSX CDP 203: 6 ft 6.8 in length,
� TSX CDP 303: 9 ft 10 in length,
� TSX CDP 503: 16 ft 5 in length.

Illustration The illustration below shows the physical appearance of the cable. 

TSX CDP ••3

Tego Dialbases
APE-1B24M

Tego Dial Communication
module 
APP-1CH

Tego Power

Telefast 2 ABE-7H•••••

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1402 of 3383



Discrete: general implementation rules

74 TSX DM 37 xxE

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1403 of 3383



TSX DM 37 xxE 75

4
Handling of Discrete input/output 
module faults

Discrete input/output diagnostics and display

At a Glance Discrete input/output diagnostics and display is carried out from:
� the I/O LED found on the front of the PLC, which groups all faults involving inputs/

outputs (the LED is lit when there is a fault),
� the centralized display 1 (see picture) on the PLC, and is used:

� when in display mode, to display the state of each input/output in the base 
module or the mini-extension rack,

� when in diagnostics mode, to display module faults (all the module LEDs flash 
slowly) or channel faults (the LED associated with the channel flashes 
quickly).

For more detailed information, see (Installation manual Micro Volume 1) .

Illustration See the picture below: 
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5
The Discrete input/output mixed 
module TSX DMZ 64DTK

At a Glance

Aim of this 
Chapter

This chapter introduces the TSX DMZ 64DTK module, its characteristics and 
connections with different sensors and pre-actuators. 

What’s in this 
Chapter?

This Chapter contains the following Maps:

Topic Page

Introduction to the TSX DMZ 64DTK module 78

Characteristics of the TSX DMZ64DTK module 80

Connections for the TSX DMZ64DTK module 83
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Introduction to the TSX DMZ 64DTK module

At a Glance  The TSX DMZ 64TK module comprises 64 inputs/outputs distributed as follows: 
� 24 VDC 32 inputs, positive logic type 1,
� 24 VDC / 0.1 A 32 static outputs.
It is equipped with 4 male HE10 connectors:
� A and B connectors on the upper part to connect inputs: A (0 to 15), B (16 to 31),
� A and B connectors on the lower part to connect outputs: A (0 to 15), B (16 to 31).
Each connector can receive:
� either a ready-wired TSX CDP •01 lead to connect directly to the terminal, sensor 

or pre-actuator,
� or a TSX CDP •02 ribbon cable or a TSX CDP ••3 cable for connection to the 

TELEFAST 2 interface.
Module: 
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Diagram 
showing the 
principle of 
Inputs/Outputs

Inputs

Outputs

Sensor

Supply 
monitoring

sensor

Pre-
actuator

Limitation & 
tripped

U monitoring
Pre-actuator
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Characteristics of the TSX DMZ64DTK module

General 
characteristics

       

Modularity Inputs 32E/24VDC.

Outputs 32S static 24VDC/0.1A.

Current used on the internal 5V 40 mA+3.5 mA per output at 1

Current used on the 
sensor supply

Sink inputs 75mA+3.8mA per input at 1

Current used on the 24V actuator 
(excluding load current)

75mA+4.5mA per output at 1

Dissipated power in the module (load rate = 
60%)

5W

Operating temperature 0 to 60°C

Dielectric strength Input/ground or 
input/internal 
logic

1500V r.m.s. 50/60Hz 1min

Output/ground or 
output/internal 
logic

1500V r.m.s. 50/60Hz 1min

Insulation resistance >10MΩ under 500VDC

Hygrometry 5% to 95% without condensation

Storage temperature -25°C to 70°C

Operating altitude 0 to 6500 ft

Temperature related performance The characteristics at 60°C are guaranteed 
for 60% of inputs and 60% of outputs at 
state 1.
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Characteristics 
of the 24VDC 
inputs

       

Logic Positive

Nominal input values Voltage 24V

Current 3.5mA

Input threshold In state 1 Voltage ≥ 11 V

Current for U = 11V > 2.5mA

In state 0 Voltage < 5 V

Current < 1.5mA

Sensor supply (including ripple) 19V to 30V (possible up to 
34V, limited to 1 hour per 24 
hours)

Input impedance 6.3KΩ

Configurable response time State 0 to 1 0.1...7.5ms

State 1 to 0 0.1...7.5ms

Sensor voltage check threshold OK > 18V

Fault < 14V

Sensor voltage 
check response time 

When 24V disappears 1ms<t<3ms

When 24V appears 8ms<t<30ms

Type of inputs Current sinks

Compliance with IEC 1131-2 type1 Type 1

DDP 2 wire compatibility See Compatibility of 2-wire 
sensors with 24 VDC 
inputs, p. 64

DDP 3 wire compatibility Yes

Reference input To + on the supply
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Characteristics 
of the 24VDC/
0.1A static 
outputs

       

Logic Positive emitted current

Nominal values Voltage/Current 24V/0.1A

Threshold values 
(U≤30 or 34V, 
including ripple)

Voltage 19V to 30V (possible up to 34V, limited to 
1 hour per 24 hours)

Current/Channel 0.125A

Current/Module 1.6A

Power of tungsten filament lamp 1.2W max

Leakage current In state 0 < 0.1mA

Voltage drop In state 1 < 1.5V

Minimum load impedance 220 Ω

Response time (1) Transition state 0 to 1 < 250 μs

Transition state 1 to 0 < 250 μs

Switching frequency on inductive load <0.5/LI2 H

Compliance with IEC 1131-2 Yes

Output parallelization Yes, 3 outputs maximum

Compatibility with direct current inputs All 24VDC IEC 1131-2 type 1 and type 2 
inputs

Common of loads To - on the supply

Built-in protection 
measures

Against overloads and 
short-circuits

By current limiter and electronic circuit 
breaker 125mA<=1d<=185mA

Against excess voltage Yes, by Zener diode

Against polarity 
inversions

Yes, by reverse diode on the supply. Plan 
for a fuse on +24V of the actuators’
supply (2A fast-blow type)

Actuator voltage 
check threshold

OK > 18V

Fault < 14V

Check response time On appearance T<4ms

On disappearance T<30ms

Dissipated power per channel at state 1 0.07W (for U=24V)

(1): All outputs are equipped with circuits for rapid demagnetizing of solenoids. 
Solenoid load time < L/R.
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Connections for the TSX DMZ64DTK module

Wiring for 
Sensors/Inputs 
and Actuators/
Outputs

Diagram: 

FU1 = 0.5A fuse with rapid fusion.
FU2 = 2A fuse with rapid fusion.

Sensors SensorsInputs Inputs

Actuators Outputs Actuators Outputs
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Correspondence 
between the 
HE10 connector 
pins and the TSX 
CDP .01 wires 
with a pre-wired 
strand.

A and B sensor/input Wiring

A and B actuator/output connectors

Connection terminals Wire color (sensor side)

1 White

2 Brown

3 Green

4 Yellow

5 Gray

6 Pink

7 Blue

8 Red

9 Black

10 Purple

11 Gray/Pink

12 Red/Blue

13 White-green

14 Brown-green

15 White-yellow

16 Yellow-brown

17 White/Gray

18 Gray/Brown

19 White/Pink

20 Pink/Brown

Connection terminals Wire colors actuator side

1 White

2 Brown

3 Green

4 Yellow

5 Gray

6 Pink

7 Blue

8 Red

9 Black

10 Purple
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11 Gray/Pink

12 Red/Blue

13 White-green

14 Brown-green

15 White-yellow

16 Yellow-brown

17 White/Gray

18 Gray/Brown

19 White/Pink

20 Pink/Brown

Connection terminals Wire colors actuator side
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6
The Discrete input/output mixed 
module TSX DMZ 28DTK

At a Glance

Aim of this 
Chapter

This chapter introduces the TSX DMZ 28DTK module, its characteristics and 
connections with different sensors and pre-actuators. 

What’s in this 
Chapter?

This Chapter contains the following Maps:

Topic Page

TSX DMZ 28DTK module 88

Characteristics of the module TSX DMZ 28DTK 90

Connections of the TSX DMZ28DTK module 93
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TSX DMZ 28DTK module

Introduction The TSX DMZ 28DTK module comprises 28 inputs/outputs distributed as follows: 
� 16 24VDC inputs, positive logic type 1,
� 12 static outputs 24VDC/0,5A.
The module is equipped with 2 male HE10 connectors:
� connector A to connect inputs,
� connector B to connect outputs,
Each connector can receive:
� either a TSX CDP •01 pre-wired strand for direct connection onto the terminal, 

sensor or pre-actuator,
� or a TSX CDP••3 cable for connection to TELEFAST 2 wiring interface.

Illustration Module: 

Note: A TSX CDP .02 antenna can be used for connection to TELEFAST 2 wiring 
interface, only for the input part (connector A).
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Process 
diagrams for 
inputs/outputs

Inputs: 

Outputs: 

Sensor

Sensor 
supply 
check

Pre-actuator 
supply check

Pre-actuatorCommand

Error 
monitoring
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Characteristics of the module TSX DMZ 28DTK

General 
characteristics

       

Modularity Inputs 16E/24VDC

Outputs 12S static 24VDC/0.5A

Current used on the internal 5V 30 mA+3.2 mA per output at 1

Current used on the 
sensor supply

Sink inputs 20mA+7mA per output at 1

Current used on the 24V actuator 
(excluding load current)

40mA+1mA per output at 1

Dissipated power in the module (load rate = 
60%)

5W

Operating temperature 0 to 60°C

Dielectric strength Input/ground or 
input/internal 
logic

1500V r.m.s. 50/60Hz 1min

Output/ground or 
output/internal 
logic

1500V r.m.s. 50/60Hz 1min

Insulation resistance >10MΩ under 500VDC

Hygrometry 5% to 95% without condensation

Storage temperature -25°C to 70°C

Operating altitude 0 to 6500 ft

Temperature related performance The characteristics at 60°C are guaranteed 
for 60% of inputs and 60% of outputs at 
state 1.
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Characteristics 
of the 24VDC 
inputs

       

Logic Positive

Nominal input values Voltage 24V

Current 7mA

Input threshold In state 1 Voltage ≥ 11 V

Current for U = 11V > 2.5mA

In state 0 Voltage < 5 V

Current < 1.5mA

Sensor supply (including ripple) 19V to 30V (possible up to 
34V, limited to 1 hour per 24 
hours)

Input impedance 3.4kΩ

Configurable response time State 0 to 1 0.1...7.5ms

State 1 to 0 0.1...7.5ms

Sensor voltage check threshold OK > 18V

Fault < 14V

Sensor voltage 
check response time 

When 24V disappears 1ms<t<3ms

When 24V appears 8ms<t<30ms

Type of inputs Current sinks

Compliance with IEC 1131-2 type1 Type 2

DDP 2 wire compatibility See Compatibility of 2-wire 
sensors with 24 VDC 
inputs, p. 64

DDP 3 wire compatibility Yes

Reference input To + on the supply
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Characteristics 
of the 24VDC/
0.5A static 
outputs

       

Logic Positive emitted current

Nominal values Voltage/Current 24V/0.5A

Threshold values 
(U≤30 or 34V, 
including ripple)

Voltage 19V to 30V (possible up to 34V, limited to 1 hour per 
24 hours)

Current/Channel 0.625A

Current/Module 6A

Power of tungsten filament lamp 10W max.

Leakage current
(state 0)

During normal operation < 0.5mA

When module 0V is accidentally 
disconnected

< 2mA

Voltage drop state 1 < 1V (for I = 0.5A)

Minimum load impedance 48 Ω

Response time (1) Transition state 0 to 1 < 500 μs

Transition state 1 to 0 < 500 μs

Switching frequency on inductive load <0.6/LI2 Hz

Compliance with IEC 1131-2 Yes

Output parallelization Yes, 2 outputs maximum

Compatibility with direct inputs All the 24VDC IEC 1131-2 type 1 and type 2 inputs 
with input impedance < 15 KΩ

Common of loads To - on the supply

Built-in protection 
measures

Against overloads and short-circuits By current limiter and thermal circuit breaker 
0.75A<=1d<=2A

Against excess voltage Yes, by Zener diode

Against polarity inversions Yes, by reverse diode on supply. Plan for a fast-blow 
fuse on the +24V of the actuator’s supply (6.3A)

Actuator voltage 
check threshold

OK > 18V

Fault < 14V

Check response time On appearance T<4ms

On disappearance T<30ms

Dissipated power per channel at state 1 0.45W (for U=24V)

(1): All outputs are equipped with circuits for rapid demagnetizing of solenoids. Solenoid load time < L/R.
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Connections of the TSX DMZ28DTK module

Sensor/input and 
pre-actuator/
output Wiring

Diagram: 

FU1 = 0.5A fuse with rapid fusion / FU2 = 6.3A fuse with rapid fusion.

Sensors Inputs

OutputsPre-actuators
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Correspondence 
between the 
HE10 connector 
pins and the 
different TSX 
CDP .01 wires 
with a strand.

Connector A sensors/inputs

Pre-actuator/Output B connectors

Connector terminals Wire color (sensor side)

1 White

2 Brown

3 Green

4 Yellow

5 Gray

6 Pink

7 Blue

8 Red

9 Black

10 Purple

11 Gray/Pink

12 Red/Blue

13 White-green

14 Brown-green

15 White-yellow

16 Yellow-brown

17 White/Gray

18 Gray/Brown

19 White/Pink

20 Pink/Brown

Connector terminals Pre-actuator colored wire

1 White

2 Brown

3 Green

4 Yellow

5 Gray

6 Pink

7 Blue

8 Red

9 Black

10 Purple
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11 Gray/Pink

12 Red/Blue

13 White-green

14 Brown-green

15 White-yellow

16 Yellow-brown

17 White/Gray

18 Gray/Brown

19 White/Pink

20 Pink/Brown

Connector terminals Pre-actuator colored wire
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7
The Discrete input/output mixed 
module TSX DMZ 28DT

At a Glance

Aim of this 
Chapter

This chapter describes the TSX DMZ 28DT module, its characteristics and 
connections with different sensors and pre-actuators. 

What’s in this 
Chapter?

This Chapter contains the following Maps:

Topic Page

Module TSX DMZ 28DT 98

Characteristics of the module TSX DMZ 28DT 100

links of the TSX DMZ28DT module 103
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Module TSX DMZ 28DT

At a Glance Module TSX DMZ 28DT comprises 28 inputs/outputs distributed as follows: 
� 16 24VDC inputs, positive logic type 1,
� 12 static outputs 24VDC/0,5A.
The module is equipped with a 35 post screwed connection terminal block, a 
carriage allowing inputs and outputs to be linked:

Illustration Module: 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1427 of 3383



TSX DMZ 28DT

TSX DM 37 xxE 99

Process 
diagrams of 
inputs/outputs

Inputs: 

Outputs: 

Sensor 
supply check

Sensor

Supply 
monitoring

Error
monitoring

Command Pre-actuator
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Characteristics of the module TSX DMZ 28DT

General 
characteristics

       

Modularity Inputs 16E/24VDC

Outputs 12S static 24VDC/0.5A

Current used on the internal 5V 30 mA+3.2 mA per output at 1

Current used on the 
sensor supply

Sink inputs 20mA+7mA per output at 1

Current used on the 24V actuator 
(excluding load current)

40mA+1mA per output at 1

Dissipated power in the module (load rate = 
60%)

5W

Operating temperature 0 to 60°C

Dielectric strength Input/ground or 
input/internal 
logic

1500V r.m.s. 50/60Hz 1min

Output/ground or 
output/internal 
logic

1500V r.m.s. 50/60Hz 1min

Insulation resistance >10MΩ under 500VDC

Hygrometry 5% to 95% without condensation

Storage temperature -25°C to 70°C

Operating altitude 0 to 6500 ft

Temperature related performance The characteristics at 60°C are guaranteed 
for 60% of inputs and 60% of outputs at 
state 1.
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Characteristics 
of the 24VDC 
inputs

       

Logic Positive

Nominal input values Voltage 24V

Current 7mA

Input threshold In state 1 Voltage ≥ 11 V

Current for U = 11V > 2.5mA

In state 0 Voltage < 5 V

Current < 1.5mA

Sensor supply (including ripple) 19V to 30V (possible up to 
34V, limited to 1 hour per 24 
hours)

Input impedance 3.4KΩ

Configurable response time State 0 to 1 0.1...7.5ms

State 1 to 0 0.1...7.5ms

Sensor voltage check threshold OK > 18V

Fault < 14V

Sensor voltage 
check response time 

When 24V disappears 1ms<t<3ms

When 24V appears 8ms<t<30ms

Type of inputs Current sinks

Compliance with IEC 1131-2 type 1 Type 2

DDP 2 wire compatibility See Compatibility of 2-wire 
sensors with 24 VDC 
inputs, p. 64

DDP 3 wire compatibility Yes

Reference input To + on the supply
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Characteristics 
of the 24VDC/
0.5A static 
outputs

       

Logic Positive emitted current

Nominal values Voltage/Current 24V/0.5A

Threshold values 
(U≤30 or 34V, 
including ripple)

Voltage 19V to 30V (possible up to 34V, limited to 1 hour per 
24 hours)

Current/Channel 0.625A

Current/Module 6A

Power of tungsten filament lamp 10W max.

Leakage current
(state 0)

During normal operation < 0.5mA

When module 0V is accidentally 
disconnected

< 2mA

Voltage drop state 1 < 1V (for I = 0.5A)

Minimum load impedance 48 Ω

Response time (1) Transition state 0 to 1 < 500 μs

Transition state 1 to 0 < 500 μs

Switching frequency on inductive load <0.6/LI2 Hz

Compliance with IEC 1131-2 Yes

Output parallelization Yes, 2 outputs maximum

Compatibility with direct inputs All the 24VDC IEC 1131-2 type 1 and type 2 inputs 
with input impedance < 15 KΩ

Common of loads To - on the supply

Built-in protection 
measures

Against overloads and short-circuits By current limiter and thermal circuit breaker 
0.75A<=1d<=2A

Against excess voltage Yes, by Zener diode

Against polarity inversions Yes, by reverse diode on supply. Plan for a fast-blow 
fuse on the +24V of the actuator’s supply (6.3A)

Actuator voltage 
check threshold

OK > 18V

Fault < 14V

Check response time On appearance T<4ms

On disappearance T<30ms

Dissipated power per channel at state 1 0.45W (for U=24V)

(1): All outputs are equipped with circuits for rapid demagnetizing of solenoids. Solenoid load time < L/R.
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links of the TSX DMZ 28DT module

Sensor/input 
connections and 
pre-actuator/
outputs

Diagram 

FU1 = 0.5A fuse with rapid fusion.
FU2 = 6.3A fuse with rapid fusion.

Outputs

InputsSensors

Pre-actuators

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1432 of 3383



TSX DMZ 28DT

104 TSX DM 37 xxE

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1433 of 3383



TSX DM 37 xxE 105

8
The Discrete input/output mixed 
module TSX DMZ 28DR

At a Glance

Aim of this 
Chapter

This chapter introduces the TSX DMZ 28DR module, its characteristics and 
connections to different sensors and pre-actuators. 

What’s in this 
Chapter?

This Chapter contains the following Maps:

Topic Page

Module TSX DMZ 28DR 106

Characteristics of the module TSX DMZ 28DR 109

Connections of the TSX DMZ 28DR module 113
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Module TSX DMZ 28DR

At a Glance Module TSX DMZ 28DR comprises 28 inputs/outputs distributed as follows: 
� 16 24VDC inputs, positive logic type 1, or negative logic,
� 12 relay outputs.
The module is equipped with a detachable 35 post screwed connection terminal 
block.
The inputs can be:
� either positive logic (sink position), in which case the common for the sensors is 

connected to the + on the supply,
� or negative logic (source position), in which case the common for the sensors is 

connected to the - on the supply.
The choice is made by:
� positioning a switch or jumper on the module to enable physical adaptation. By 

default, the material configuration is sink (positive logic),
� software configuration to adapt the signals to the logical direction.

Illustration        
Jumper

Switch
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Process 
diagrams of 
inputs/outputs

Positive logic inputs (sink): 

Negative logic inputs (source): 

Outputs: 

Sensor

Check on 
sensor supply

Sensor

Check on 
sensor supply

Command

Actuator

Common
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Modularity (outputs): 

Note: To ensure the service reliability of the relay contact, it is mandatory to fit the 
following to the actuators’ terminals:
� an RC circuit or MOV (ZNO) suppressor for use with alternating current,
�  a discharge diode for use with direct currents.

Common output 0

Output 0

Output 1

Output 2

Output 3

Common outputs 1, 2 & 3

Output 4

Output 5

Output 6

Output 7

Common outputs 4, 5, 6 & 7

Output 8

Output 9

Output 10

Output 11
Common outputs 

8, 9, 10 & 11
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Characteristics of the module TSX DMZ 28DR

General 
characteristics

       

Modularity Inputs 16E/24VDC.

Outputs 12S relay

Current used on the internal 5V 45 mA

Current used on the 
sensor supply

Sink inputs 15mA+9mA per output at 1

Source inputs 35mA+6mA per input at 1

Current used on the 24V relay (1) 5mA+10mA per output at 1

Dissipated power in the module (load rate = 
60%)

4.5W

Operating temperature 0 to 60°C

Dielectric strength Input/ground or 
input/internal 
logic

1500V r.m.s. 50/60Hz 1min

Output/ground or 
output/internal 
logic

2,000V r.m.s. 50/60Hz 1min

Insulation resistance >10MΩ under 500VDC

Hygrometry 5% to 95% without condensation

Storage temperature -25°C to 70°C

Operating altitude 0 to 6500 ft

Temperature related performance The characteristics at 60°C are guaranteed 
for 60% of inputs and 60% of outputs at 
state 1.

(1) If the 24V relay is delivered by an external supply (as in the mini-extension rack in 
particular), the value of this supply must be within a maximum tolerance of 24V +/- 
10%.
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Characteristics 
of the 24VDC 
inputs

       

Logic Positive or negative

Nominal input values Voltage 24V

Current Positive logic 9mA

Negative logic -6mA

Input threshold In state 1 Voltage (positive logic) ≥ 11 V

Voltage (negative logic) ≤ 8 V

Current for U = 11V > |2.5| mA

In state 0 Voltage (positive logic) < 5 V

Voltage (negative logic) > Ual - 5 V

Current < |1.5| mA

Sensor supply (including ripple) 19V to 30V (possible up to 34V, 
limited to 1 hour per 24 hours)

Input impedance Positive logic 2.4KΩ

Negative logic 4KΩ

Configurable response time State 0 to 1 0.1...7.5ms

State 1 to 0 0.1...7.5ms

Sensor voltage check threshold OK > 18V

Fault < 14V

Sensor voltage check 
response time 

When 24V disappears 1ms<t<3ms

When 24V appears 8ms<t<30ms

Type of inputs Resistive.

Compliance with IEC 1131-2 
type 1

Positive logic input Type 1

Negative logic input Not specified in the standard

DDP 2 wire compatibility See Compatibility of 2-wire sensors with 24 VDC inputs, p. 64

DDP 3 wire compatibility Yes

Reference input (selected by switch located 
on the module and by software)

Positive logic To + on the supply

Negative logic To - on the supply
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Characteristics 
of the relay 
outputs

       

Job limit voltage Direct/alternating 10 to 34VDC/19 to 264VAC

Thermal current 3A

Common maximum current 5A

Alternating 
current load

Resistive load 
AC12

Voltage 24VAC 48VAC 110VAC 220VAC

Power 50VA (5) 50VA (6)
110VA (4)

110VA (6)
220VA (4)

220VA (6)

Inductive regime 
AC14 and AC15.

Voltage 24VAC 48VAC 110VAC 220VAC

Power 24VA (4) 10VA (10)
24VA (8)

10VA (11)
50VA (7)
110VA (2)

10VA (11)
50VA (9)
110VA (6)
220VA (1)

Direct current 
load

Resistive load 
DC12

Voltage 24VDC

Power 24W (6)
40W (3)

Inductive regime 
DC13 (L/R=60 
ms)

Voltage 24VDC

Power 10W (8)
 24W (6)

Minimum switchable load 1mA/5V

Response time
(1)

On trigger <10ms

Trigger <10ms

Type of contact On close

(1): 0.1x106operations
(2): 0.15 x 106 operations
(3): 0.3 x 106 operations
(4): 0.5 x 106 operations

(5): 0.7x106operations
(6): 1x106operations
(7): 1.5x106operations
(8): 2x106 operations

(9): 3x106 operations
(10): 5x106operations
(11): 10x106operations
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Built-in 
protection 
measures

Against overloads and short-circuits None
It is mandatory to fit a fast-blow fuse per channel or 
group of channels

Against alternating current inductive 
overload

 None
An RC circuit or MOV (ZNO) suppressor appropriate to 
the voltage must be mounted parallel to the terminals of 
each actuator.

Against direct current inductive 
overload

None
A discharge diode must be mounted on the terminals of 
each actuator

(1): 0.1x106operations
(2): 0.15 x 106 operations
(3): 0.3 x 106 operations
(4): 0.5 x 106 operations

(5): 0.7x106operations
(6): 1x106operations
(7): 1.5x106operations
(8): 2x106 operations

(9): 3x106 operations
(10): 5x106operations
(11): 10x106operations
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Connections of the TSX DMZ 28DR module

Wiring for 
Sensors/Inputs 
and Actuators/
Outputs

Diagram of TSX DMZ 28DR ("SINK" logic inputs): 
Switch

or

Jumper

Inputs hardware 
configuration

Sensors Inputs

Actuators Outputs

Load on direct 
voltage

Load on 
alternating 
voltage

Mandatory protection to be 
fitted to the terminals of each 
actuator

19...240VAC 
or 24VCD

Source
Sink
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FU1 = 0.5A fast-blow fuse.
FU = Fast-blow fuses to be calibrated according to the load.

Note: In the case where the supply voltage of the actuators is obtained from a 
triple-phase network and is equal to or greater than 200VAC, the actuators must 
be supplied from the same phase.
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Diagram of TSX DMZ 28DR ("Source" negative logic inputs) 

FU1 = 0.5A fast-blow fuse.
FU = Fast-blow fuses to be calibrated according to the load

Switch

or

Jumper

Inputs hardware 
configuration

Mandatory protection to be 
fitted to the terminals of 
each actuator

Load on 
alternating 
voltage

Load on direct 
voltage

19...240VAC or 
24VCD

Sensors Inputs

Actuators Outputs

Source
Sink

Note: In the case where the supply voltage of the actuators is obtained from a triple-phase network and 
is equal to or greater than 200VAC, the actuators are supplied from the same phase.
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9
The Discrete input/output mixed 
module TSX DMZ 28AR

At a Glance

Aim of this 
Chapter

This chapter introduces the TSX DMZ 28AR module, its characteristics and 
connections to different sensors and pre-actuators. 

What’s in this 
Chapter?

This Chapter contains the following Maps:

Topic Page

Module TSX DMZ 28AR 118

Characteristics of the module TSX DMZ 28AR 120

links of the TSX DMZ28AR module 124
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Module TSX DMZ 28AR

At a Glance Module TSX DMZ 28AR comprises 28 inputs/outputs distributed as follows: 
� 16 inputs 110/120VAC,
� 12 relay outputs.
The module is equipped with a screw terminal block, removable and with 35 
terminals, allowing the connection of inputs and outputs.

Illustration Module: 
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Process 
diagrams of 
inputs/outputs

Inputs: 

Outputs: 

Supply 
monitoring

Galvanic 
insulation

Sensor

50\60Hz 
configurable 
digital 
filtering

Note: To ensure the service reliability of the relay contact, it is mandatory to fit the 
following to the actuators’ terminals:
� an RC circuit or MOV (ZNO) suppressor for use with alternating current,
�  a discharge diode for use with direct currents.

Actuator

Command

Common

The modularity of the outputs 
is identical to that of
the TSX DMZ 28DR module
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Characteristics of the module TSX DMZ 28AR

General 
characteristics

       

Modularity Inputs 16E/110 to 120VAC

Outputs 12S relay

Current used on the internal 5V 40 mA

Current used on the 
sensor supply

Sink inputs 13mA+13mA per input at 1

Current used on the 24V relay (1) 5mA+10mA per output at 1

Dissipated power in the module (load rate = 
60%)

5.6W

Operating temperature 0 to 60°C

Dielectric strength Input/ground or 
input/internal 
logic

2,000V r.m.s. 50/60Hz 1min

Output/ground or 
output/internal 
logic

2,000V r.m.s. 50/60Hz 1min

Insulation resistance >10MΩ under 500VDC

Hygrometry 5% to 95% without condensation

Storage temperature -25°C to 70°C

Operating altitude 0 to 6500 ft

Temperature related performance The characteristics at 60°C are guaranteed 
for 60% of inputs and 60% of outputs at 
state 1.

(1) If the 24V is delivered by an external supply (as in the mini-extension rack in 
particular), the value of this supply must be within a maximum tolerance of 24V +/- 
10%.
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Characteristics 
of the 
100..120VAC 
inputs

       

Nominal input values Voltage 100...120V

Current 50 Hz 11mA

60 Hz 13mA

Nominal 50/60 Hz

Input threshold In state 1 Voltage ≥ 74 V

Current for U = 74V > 6mA

In state 0 Voltage < 20V

Current < 4mA

Nominal 47...63 Hz

Sensor supply 85...132V

Peak current on trigger 160mA
RC = 1kΩ/0.33μF

Configurable 
response time

State 0 to 1 50 Hz 11...18ms

60 Hz 9...16ms

State 1 to 0 50 Hz 11...24ms

60 Hz 10...22ms

Sensor voltage check threshold OK > 82V

Fault <Ucom+10V (1)

Sensor voltage 
check response time 

On disappearance 5ms<t<11ms

On appearance 20ms<t<50ms

Type of inputs Capacitive

Compliance with IEC 1131-2 type 1 Type 2

DDP 2 wire compatibility See Compatibility of 2-wire 
sensors with 24 VDC 
inputs, p. 64

(1) Ucom = real switching voltage of the input. This value (Ucom + 10V) ensures 
coherence between the threshold of the sensor voltage check and that of the inputs.
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Characteristics 
of the relay 
outputs

       

Threshold operating voltage Direct/alternating 10 to 34VDC/19 to 264VAC

Thermal current 3A

Common maximum current 5A

Alternating 
current load

Resistive load 
AC12

Voltage 24VAC 48VAC 110VAC 220VAC

Power 50VA (5) 50VA (6)
110VA (4)

110VA (6)
220VA (4)

220VA (6)

Inductive regime 
AC14 and AC15.

Voltage 24VAC 48VAC 110VAC 220VAC

Power 24VA (4) 10VA (10)
24VA (8)

10VA (11)
50VA (7)
110VA (2)

10VA (11)
50VA (9)
110VA (6)
220VA (1)

Direct current 
load

Resistive load 
DC12

Voltage 24VDC

Power 24W (6)
40W (3)

Inductive regime 
DC13 (L/R=60 
ms)

Voltage 24VDC

Power 10W (8)
 24W (6)

Minimum switchable load 1mA/5V

Response time
(1)

On trigger <10ms

Trigger <10ms

Type of contact On close

(1): 0.7x106operations
(2): 0.15 x 106 operations
(3): 0.3 x 106 operations
(4): 0.5 x 106 operations

(5): 0.7x106operations
(6): 1x106operations
(7): 1.5x106operations
(8): 2x106 operations

(9): 3x106 operations
(10): 5x106operations
(11): 10x106operations
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Built-in 
protection 
measures

Against overloads and short-circuits None
It is mandatory to fit a fast-blow fuse per channel or 
group of channels

Against alternating current inductive 
overload

 None
An RC circuit or MOV (ZNO) suppressor appropriate to 
the voltage must be mounted parallel to the terminals of 
each actuator.

Against direct current inductive 
overload

None
A discharge diode must be mounted on the terminals of 
each actuator

(1): 0.7x106operations
(2): 0.15 x 106 operations
(3): 0.3 x 106 operations
(4): 0.5 x 106 operations

(5): 0.7x106operations
(6): 1x106operations
(7): 1.5x106operations
(8): 2x106 operations

(9): 3x106 operations
(10): 5x106operations
(11): 10x106operations
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links of the TSX DMZ 28AR module

Sensor/input 
connections and 
pre-actuator/
outputs

Diagram of TSX DMZ 28AR: 

FU1 = 0.5A fuse with rapid fusion.
FU = Fast blow fuses to be calibrated according to the load.

Sensors Inputs

OutputsPre-actuators

Load on 
alternating 
voltage

Load on direct 
voltage

Mandatory protection to 
mount at the terminals of 
each pre-actuator

19 to 240VAC 
or 24VDC

Note: In this case where the supply voltage of the pre-actuators is obtained from a triple-phase network 
and it is equal to or greater than 200VAC, the pre-actuators should be supplied starting at the same 
phase.
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10
Discrete input module TSX         
DEZ 32D2

At a Glance

Aim of this 
Chapter

This chapter introduces the TSX DEZ 32D2 module, its characteristics and 
connections to different sensors and pre-actuators. 

What’s in this 
Chapter?

This Chapter contains the following Maps:

Topic Page

Module TSX DEZ 32D2 126

Characteristics of the TSX DEZ 32D2 module 127

links of the TSX DEZ 32D2 module 129
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Module TSX DEZ 32D2

At a Glance The module TSX DEZ 32D2 consists of 32 24VDC positive logic inputs, type 2. 
The module is equipped with a removable 35 post screwed connection terminal 
block, allowing sensors to be linked with supplies.

Illustration Module: 

Process 
diagrams for an 
input

Input: 
Sensor 
supply 
monitoring

Analog filter
Voltage 
comparator 

Sensor

I constant
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Characteristics of the TSX DEZ 32D2 module

General 
characteristics

Table

Modularity Inputs 32E/24VDC

Current used on the internal 5V 60mA

Current used on the sensor supply 30mA+7mA per output at 1

Dissipated power in the module (load 
rate = 60%)

6W

Operating temperature 0 to 60°C

Dielectric strength
Input/ground

1500V r.m.s. 50/60Hz 1min

Insulation resistance >10MΩ under 500VDC

Hygrometry 5% to 95% without condensation

Storage temperature -25°C to 70°C

Operating altitude 0 to 6500 feet

Temperature related performance The characteristics at 60°C are guaranteed for 
60% of inputs and 60% of outputs at state 1.
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Characteristics 
of the 24VDC 
inputs

       

Logic Positive

Nominal input values Voltage 24V

Current 7mA

Input threshold In state 1 Voltage ≥ 11 V

Current for U = 11V > 6mA

In state 0 Voltage < 5 V

Current < 2mA

Sensor supply (including ripple) 19V to 30V (possible up to 
34V, limited to 1 hour per 24 
hours)

Input impedance 3.4KΩ

Configurable response time State 0 to 1 0.1...7.5ms

State 1 to 0 0.1...7.5ms

Sensor voltage check threshold OK > 18V

Fault < 14V

Sensor voltage 
check response time 

When 24V disappears 1ms<t<3ms

When 24V appears 8ms<t<30ms

Type of inputs Current sinks

Compliance with IEC 1131-2 type 1 Type 2

DDP 2 wire compatibility Yes

DDP 3 wire compatibility Yes

Reference input To + on the supply
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links of the TSX DEZ 32D2 module

Sensor/input 
connections

TSX DEZ 32D2 diagram: 

FU1 and FU2 = 0.5A rapid fusion fuses.

Sensors Inputs

Inputs in the odd 
position

Inputs in the even 
position
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11
Discrete output module TSX      
DSZ 32T2

At a Glance

Aim of this 
Chapter

This chapter introduces the TSX DSZ 32T2 module, its characteristics and 
connections to different sensors and pre-actuators. 

What’s in this 
Chapter?

This Chapter contains the following Maps:

Topic Page

Module TSX DSZ 32T2 132

Characteristics of the TSX DSZ 32T2 module 133

Links of the TSX DSZ 32T2 module 135
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Module TSX DSZ 32T2

At a Glance The TSX DSZ 32T2 comprises 32 24VDC/0.5A outputs. 
The module is equipped with a removable 35 post screwed connection terminal 
block, allowing actuators to be linked with supplies.

Illustration Module: 

Process 
diagrams for an 
output

Output (in even or uneven position): 

Actuator 
voltage 
check

Actuator

Command
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Characteristics of the TSX DSZ 32T2 module

General 
characteristics

Table

Modularity Static 32S outputs 24VDC/0.5A

Current used on the internal 5V 40mA+3.3mA per output at 1

Current used on the 24V actuator 
(excluding load current)

30mA+2mA per output at 1

Dissipated power in the module 
(load rate = 60%)

3.2W

Operating temperature 0 to 60°C

Dielectric strength
Output/ground or
Output/internal logic

1500V r.m.s. 50/60Hz 1min

Insulation resistance >10MΩ under 500VDC

Hygrometry 5% to 95% without condensation

Storage temperature -25°C to 70°C

Operating altitude 0 to 6500 ft

Temperature related performance The characteristics at 60°C are guaranteed for 60% 
of inputs and 60% of outputs at state 1.
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Characteristics 
of the 24VDC/
0.5A static 
outputs

       

Logic Positive emitted current

Nominal values Voltage/Current 24V/0.5A

Threshold values 
(U≤30 or 34V, 
including ripple)

Voltage 19V to 30V (possible up to 34V, limited to 1 hour per 
24 hours)

Current/Channel 0.625A

Current/Module 7A

Power of tungsten filament lamp 10W max.

Leakage current
(state 0)

During normal operation < 0.5mA

When module 0V is accidentally 
disconnected

< 2mA

Voltage drop state 1 < 0.3V (for I = 0.5A)

Minimum load impedance 48 Ω

Response time (1) Transition state 0 to 1 < 500 μs

Transition state 1 to 0 < 500 μs

Switching frequency on inductive load <0.6/LI2 Hz

Compliance with IEC 1131-2 Yes

Output parallelization Yes, 2 outputs maximum

Compatibility with direct inputs All the 24VDC IEC 1131-2 type 1 and type 2 inputs 
with input impedance < 15 KΩ

Common of loads To - on the supply

Built-in protection 
measures

Against overloads and short-circuits By current limiter and thermal circuit breaker 
0.75A≤ld≤2A

Against excess voltage Yes, by Zener diode

Against polarity inversions Yes, by reverse diode on supply. Plan for a fast-blow 
fuse on the +24V of the actuator’s supply (10A)

Actuator voltage 
check threshold

OK > 18V

Fault < 14V

Check response time On appearance T<4ms

On disappearance T<30ms

Common of loads To - on the supply

Dissipated power per channel at state 1 0.05W (for U=24V)

(1): All outputs are equipped with circuits for rapid demagnetizing of solenoids. Solenoid load time < L/R.
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Links of the TSX DSZ 32T2 module

Pre-actuator/
Output sensors

Diagram: 

FU1 and FU2 = 10A rapid fusion fuses.

Pre-actuators Outputs

Outputs in 
the odd 
position

Outputs in the 
even position
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12
Discrete output module TSX     
DSZ 32R5

At a Glance

Aim of this 
Chapter

This chapter introduces the TSX DSZ 32R5 module, its characteristics and 
connections to different sensors and pre-actuators. 

What’s in this 
Chapter?

This Chapter contains the following Maps:

Topic Page

Module TSX DSZ 32R5 138

Characteristics of the TSX DSZ 32R5 module 141

Connection of the TSX DSZ 32R5 module 144
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Module TSX DSZ 32R5

At a Glance The TSX DSZ 32R5 comprises 32 relay outputs. 
The module is equipped with a removable 35-terminal screwed connection terminal 
block, allowing actuators to be linked with supplies.
Module: 

Process diagram 
for an output

Output: 

Note: To ensure the service reliability of the relay contact, it is mandatory to fit the 
following to the actuators’ terminals:
� an RC circuit or MOV (ZNO) suppressor for use with alternating current,
�  a discharge diode for use with direct current.

Command

Actuator

Common
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Modularity 
Channel 0

Channel 1

Channel 2

Channel 3

Channel 4

Channel 5

Channel 6

Channel 7

Channel 8

Channel 9

Channel 10

Channel 11

Channel 12

Channel 13

Channel 14

Channel 15

Common for channels 0...15

Outputs in the odd position
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Modularity 

Common for channel 0

Channel 0

Channel 1

Channel 2

Channel 3

Channel 4

Channel 5

Channel 6

Channel 7

Channel 8

Channel 9

Channel 10

Channel 11

Channel 12

Channel 13

Channel 14

Channel 15

Common for channels 1...15

Outputs in the even position
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Characteristics of the TSX DSZ 32R5 module

General 
characteristics Modularity 32S relay

Current used on the internal 5V 50mA

Current used on the 24V relay
(1)

15mA + 5 mA per output at 1

Dissipated power in the 
module (load rate = 60%)

3.5W

Operating temperature 0 to 60°C

Dielectric strength
Input/ground or output/ground or 
output/internal logic

2000V r.m.s. 50/60Hz-1min

Insulation resistance >10MΩ under 500VDC

Hygrometry 5% to 95% without condensation

Storage temperature -25° to 70°C

Operating altitude 0 to 6500 ft

Temperature related 
performance

The characteristics at 60°C are guaranteed for 60% of 
inputs and 60% of outputs at state 1.

Key

(1) If the 24V relay is delivered by an external supply (as in 
the mini-extension rack in particular), the value of this 
supply must be within a maximum tolerance of 24V +/- 
10%.
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Characteristics 
of the relay 
outputs

       

Threshold operating voltage Direct/
alternating

10 to 34VDC/19 to 264VAC

Thermal current 2A

Common maximum current 2A for a single channel
7A for a group of 15 or 16 channels

Alternating 
current load

Resistive load 
AC12

Voltage 24VAC 48VAC 100...120VAC 200...240VAC

Power 50VA (5) 100VA (4) 200VA (3) 200VA (5)

Inductive regime 
AC14 and AC15.

Voltage 24VAC 48VAC 100...120VAC 200...240VAC

Power 24VA (1) 50VA (1) 10VA (6)
50VA (2)

10VA (7)
50VA (4)

Direct current 
load

Resistive load 
DC12

Voltage 24VDC

Power 12W (0.6x106 operations)
24W (0.3x106 operations)

40W (0.15x106 operations)

Inductive regime 
DC13 (L/R=60 
ms)

Voltage 24VDC

Power 6W (0.12x106 operations)
12W (0.06x106 operations)

24W (0.3x106 operations)

Minimum switchable load 1mA/5V

Response time
(1)

On trigger <10ms

Trigger <10ms

Type of contact On close

(1): 0.1x106operations
(2): 0.15 x 106 operations
(3): 0.2 x 106 operations

(4): 0.25 x 106 operations
(5): 0.3x106operations
(6): 0.8x106operations

(7): 1.2x106operations
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Built-in 
protection 
measures

Against overloads and short-
circuits

None
It is mandatory to fit a fast-blow fuse per channel or group 
of channels

Against alternating current 
inductive overload

 None
An RC circuit or MOV (ZNO) suppressor appropriate to the 
voltage must be mounted parallel to the terminals of each 
actuator.

Against direct current inductive 
overload

None
A discharge diode must be mounted on the terminals of 
each actuator

(1): 0.1x106operations
(2): 0.15 x 106 operations
(3): 0.2 x 106 operations

(4): 0.25 x 106 operations
(5): 0.3x106operations
(6): 0.8x106operations

(7): 1.2x106operations
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Connection of the TSX DSZ 32R5 module

Pre-actuators/
Output 
connections

Diagram 

Load on 
alternating voltage

Load on direct 
voltage

Mandatory protection to mount at 
the terminals of each pre-actuator

Pre-actuators Outputs

FU1, FU2, FU3:
Fast blow fuses to be calibrated 
according to the load

19...240VAC 
or 24VDC

Note: In this case where the supply voltage of the pre-actuators is obtained from a triple-phase network 
and it is equal to or greater than 200VAC, the pre-actuators should be supplied starting at the same 
phase.
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13
Discrete input module TSX DEZ 
12D2K

At a Glance

Aim of this 
Chapter

This chapter introduces the TSX DEZ 12D2K module, its characteristics and 
connections to different sensors and pre-actuators. 

What’s in this 
Chapter?

This Chapter contains the following Maps:

Topic Page

Module TSX DEZ 12D2K 146

Characteristics of the TSX DEZ 12D2K module 147

links of the TSX DEZ12D2K module 149
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Module TSX DEZ 12D2K

At a Glance The module TSX DEZ 12D2K consists of 12 24VDC positive logic inputs, type 2. 
The module is equipped with a HE10 type connector that can receive:
� either TSX CDP •01 pre-wired spiral for direct connection onto the post or sensor,
� either a TSX CDP•02 cable or a TSX CDP••03 cable to allow connection to the 

interface of the TELEFAST 2 cable.
Module: 

Process diagram 
for an input

Diagram: 

Sensor

Sensor supply 
check

V ref

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1475 of 3383



TSX DEZ 12D2K

TSX DM 37 xxE 147

Characteristics of the TSX DEZ 12D2K module

General 
characteristics

Table: 

Modularity Inputs 12E/24VDC

Current used on the internal 5V 20mA

Current used on the sensor supply
Sink inputs 

20mA+7mA per output at 1

Dissipated power in the module 
(load rate = 60%)

2.7W

Operating temperature 0 to 60°C

Dielectric strength
Input/ground
Input/internal logic

1500V r.m.s. 50/60Hz 1min

Insulation resistance >10MΩ under 500VDC

Hygrometry 5% to 95% without condensation

Storage temperature -25°C to 70°C

Operating altitude 0 to 6500 ft

Temperature related performance The characteristics at 60°C are guaranteed for 60% 
of inputs and 60% of outputs at state 1.
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Characteristics 
of the 24VDC 
inputs

       

Logic Positive

Nominal input values Voltage 24V

Current 7mA

Input threshold In state 1 Voltage ≥ 11 V

Current for U = 11V > 6mA

In state 0 Voltage < 5 V

Current < 2mA

Sensor supply (including ripple) 19V to 30V (possible up to 
34V, limited to 1 hour per 24 
hours)

Input impedance 3.4KΩ

Configurable response time State 0 to 1 0.1...7.5ms

State 1 to 0 0.1...7.5ms

Sensor voltage check threshold OK > 18V

Fault < 14V

Sensor voltage 
check response time 

When 24V disappears 1ms<t<3ms

When 24V appears 8ms<t<30ms

Type of inputs Current sinks

Compliance with IEC 1131-2 type 1 Type 2

DDP 2 wire compatibility Yes

DDP 3 wire compatibility Yes

Reference input To + on the supply
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links of the TSX DEZ 12D2K module

Sensor/input 
connections

TSX DEZ 12D2K diagram: 

FU1 = 0.5A fuse with rapid fusion.

Sensors Inputs
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Correspondence 
between the 
HE10 connector 
pins and the TSX 
CDP .01 wires 
with a pre-wired 
spiral.

Sensors/Inputs:

Binding posts Dimensioned sensors wire color

1 White

2 Brown

3 Green

4 Yellow

5 Gray

6 Pink

7 Blue

8 Red

9 Black

10 Purple

11 Gray/Pink

12 Red/Blue

13

14

15

16

17 White/Gray

18 Gray/Brown

19 White/Pink

20 Pink/Brown
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14
Discrete input module TSX         
DEZ 12D2

At a Glance

Aim of this 
Chapter

This chapter introduces the TSX DEZ 12D2 module, its characteristics and 
connections to different sensors and pre-actuators. 

What’s in this 
Chapter?

This Chapter contains the following Maps:

Topic Page

Module TSX DEZ 12D2 152

Characteristics of the TSX DEZ 12D2 module 154

links of the TSX DEZ 12D2 module 156
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Module TSX DEZ 12D2

At a Glance The module TSX DEZ 12D2 consists of 12 24VDC positive logic inputs, type 1 or 
negative logic.  
The module is equipped with a removable 15 post screwed connection terminal 
block, allowing inputs to be connected:
The inputs can be:
� either positive logic (sink position), in which case the common for the sensors is 

connected to the + on the supply,
� or negative logic (source position), in which case the common for the sensors is 

connected to the - on the supply.
The choice is made by:
� positioning a switch or jumper on the module to enable physical adaptation. By 

default, the material configuration is sink (positive logic),
� and by software configuration to adapt the signals to the logical direction.
Module: 

Jumper

Switch
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Process 
diagrams of 
inputs

Sink positive logic inputs: 

Source negative logic inputs: 

Sensor 
supply check

Sensor

Sensor supply 
check

Sensor
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Characteristics of the TSX DEZ 12D2 module

General 
characteristics

Table:

Modularity Inputs 12E/24VDC

Current used on the internal 5V 20mA

Current used on the 
sensor supply

Sink inputs 15mA+9mA per output at 1

Source 
inputs

35mA+6mA per input at 1

Dissipated power in the module (load 
rate = 60%)

2W

Operating temperature 0 to 60°C

Dielectric strength
Input/ground
Input/internal logic

1500V r.m.s. 50/60Hz 1min.

Insulation resistance >10MΩ under 500VDC

Hygrometry 5% to 95% without condensation

Storage temperature -25°C to 70°C

Operating altitude 0 to 6500 ft

Temperature related performance The characteristics at 60°C are guaranteed for 
60% of the inputs and 60% of the outputs at state 
1.
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Characteristics 
of the 24VDC 
inputs

       

Logic Positive or negative

Nominal input values Voltage 24V

Current Positive logic 9mA

Negative logic -6mA

Input threshold In state 1 Voltage (positive logic) ≥ 11 V

Voltage (negative logic) ≤ 8 V

Current for U = 11V > |2.5| mA

In state 0 Voltage (positive logic) < 5 V

Voltage (negative logic) > Ual - 5 V

Current < |1.5| mA

Sensor supply (including ripple) 19V to 30V (possible up to 34V, 
limited to 1 hour per 24 hours)

Input impedance Positive logic 2.4KΩ

Negative logic 4KΩ

Configurable response time State 0 to 1 0.1...7.5ms

State 1 to 0 0.1...7.5ms

Sensor voltage check threshold OK > 18V

Fault < 14V

Sensor voltage check 
response time 

When 24V disappears 1ms<t<3ms

When 24V appears 8ms<t<30ms

Type of inputs Resistive.

Compliance with IEC 1131-2 
type 1

Positive logic input Type 1

Negative logic input Not specified in the standard

DDP 2 wire compatibility See Compatibility of 2-wire sensors with 24 VDC inputs, p. 64

DDP 3 wire compatibility Yes

Reference input (selected by switch located 
on the module and by software)

Positive logic To + on the supply

Negative logic To - on the supply
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links of the TSX DEZ 12D2 module

Sensor/input 
connections

Diagrams of TSX DEZ 12D2 (Sink positive logic inputs): 

FU1 = 0.5A fuse with rapid fusion.

Switch

Rider

or

Sensors

Material configuration of 
inputs

Inputs

Source

Sink
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Diagrams of TSX DEZ12D2 (Source negative logic input): 

FU1 = 0.5A fuse with rapid fusion.

Switch

Rider

or

Material configuration of inputs

Sensors Inputs

Source

Sink
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15
Discrete input module TSX         
DEZ 08A4

At a Glance

Aim of this 
Chapter

This Chapter describes the TSX DEZ 08A4 module, its characteristics and links with 
different sensors. 

What’s in this 
Chapter?

This Chapter contains the following Maps:

Topic Page

Module TSX DEZ 08A4 160

Characteristics of the TSX DEZ 08A4 module 161

links of the TSX DEZ 08A4 module 163
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Module TSX DEZ 08A4

At a Glance The TSX DEZ 08A4 module comprises 8 100…120VAC inputs.
It is equipped with a 15 post screwed connection terminal block, a carriage allowing 
sensors to be linked and supplies.
Module: 

Process 
diagrams for an 
input

Sink positive logic inputs: 

Supply 
monitoring

Galvanic 
insulation

Sensor

50/60hz 
configurable 
numeric 
filtering 
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Characteristics of the TSX DEZ 08A4 module

General 
characteristics

Table:

Modularity 8E/100...120VAC inputs

Current used on the internal 5V 20mA

Current used on the sensor supply
Sink inputs

13mA+13mA per input at 1

Dissipated power in the module 
(load rate = 60%)

2.7W

Operating temperature 0 to 60°C

Dielectric strength
Input/ground
Input/internal logic

2,000V r.m.s. 50/60Hz 1min

Insulation resistance >10MΩ under 500VDC

Hygrometry 5% to 95% without condensation

Storage temperature -25°C to 70°C

Operating altitude 0 to 6500 ft

Temperature related performance The characteristics at 60°C are guaranteed for 60% 
of the inputs and 60% of the outputs at state 1.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1490 of 3383



TSX DEZ 08A4

162 TSX DM 37 xxE

Characteristics 
of the 
100..120VAC 
inputs

       

Nominal input values Voltage 100...120V

Current 50 Hz 11mA

60 Hz 13mA

Nominal 50/60 Hz

Input threshold In state 1 Voltage ≥ 74 V

Current for U = 74V > 6mA

In state 0 Voltage < 20V

Current < 4mA

Nominal 47...63 Hz

Sensor supply 85...132V

Peak current on trigger 160mA
RC = 1kΩ/0.33μF

Configurable 
response time

State 0 to 1 50 Hz 11...18ms

60 Hz 9...16ms

State 1 to 0 50 Hz 11...24ms

60 Hz 10...22ms

Sensor voltage check threshold OK > 82V

Fault <Ucom+10V (1)

Sensor voltage 
check response time 

On disappearance 5ms<t<11ms

On appearance 20ms<t<50ms

Type of inputs Capacitive

Compliance with IEC 1131-2 type 1 Type 2

DDP 2 wire compatibility See Compatibility of 2-wire 
sensors with 24 VDC 
inputs, p. 64

(1) Ucom = real switching voltage of the input. This value (Ucom + 10V) ensures 
coherence between the threshold of the sensor voltage check and that of the inputs.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1491 of 3383



TSX DEZ 08A4

TSX DM 37 xxE 163

links of the TSX DEZ 08A4 module

Sensor/input 
connections

TSX DEZ08A4 diagram: 

FU1 = 0.5A fuse with rapid fusion.

Sensors Inputs
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16
Discrete input module TSX         
DEZ 08A5

At a Glance

Aim of this 
Chapter

This Chapter describes the TSX DEZ 08A5 module, its characteristics and links with 
different sensors. 

What’s in this 
Chapter?

This Chapter contains the following Maps:

Topic Page

Module TSX DEZ 08A5 166

Characteristics of the TSX DEZ 08A5 module 167

links of the TSX DEZ 08A5 module 169

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1494 of 3383



TSX DEZ 08A5

166 TSX DM 37 xxE

Module TSX DEZ 08A5

At a Glance The TSX DEZ 08A5 module comprises 8 inputs (200 to 240VAC).
It is equipped with a 15 post screwed connection terminal block, a carriage allowing 
sensors to be linked and supplies.
Module: 

Process diagram 
for an input

Sink positive logic inputs: 

Sensor

Insulation
galvanic

Monitoring of
the supply

filtering
numeric
configurable 
50/60Hz
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Characteristics of the TSX DEZ 08A5 module

General 
characteristics

Table:

Modularity 8E/200...240VAC inputs

Current used on the internal 5V 20mA

Current used on the sensor supply
Sink inputs

12mA+12mA per input at 1

Dissipated power in the module 
(load rate = 60%)

1.4W

Operating temperature 0 to 60°C

Dielectric strength
Input/ground
Input/internal logic

2,000V r.m.s. 50/60Hz 1min

Insulation resistance >10MΩ under 500VDC

Hygrometry 5% to 95% without condensation

Storage temperature -25°C to 70°C

Operating altitude 0 to 6500 ft

Temperature related performance The characteristics at 60°C are guaranteed for 60% 
of the inputs and 60% of the outputs at state 1.
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Characteristics 
of the 
200..240VAC 
inputs

       

Nominal input values Voltage 200...240V

Current 50 Hz 10mA

60 Hz 12mA

Nominal 50/60 Hz

Input threshold In state 1 Voltage ≥ 159 V

Current for U = 
159V

> 6mA

In state 0 Voltage < 40V

Current < 3.5mA

Nominal 47...63 Hz

Sensor supply 170...264V

Peak current on trigger 320mA
RC = 1kΩ/0.15μF

Configurable 
response time

State 0 to 1 50 Hz 11...18ms

60 Hz 9...16ms

State 1 to 0 50 Hz 11...24ms

60 Hz 10...22ms

Sensor voltage check threshold OK > 164V

Fault <Ucom+10V (1)

Sensor voltage 
check response time 

On disappearance 5ms<t<10ms

On appearance 20ms<t<50ms

Type of inputs Capacitive

Compliance with IEC 1131-2 type 1 Type 1

DDP 2 wire compatibility See Compatibility of 2-wire 
sensors with 24 VDC 
inputs, p. 64

(1) Ucom = real switching voltage of the input. This value (Ucom + 10V) ensures 
coherence between the threshold of the sensor voltage check and that of the inputs.
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links of the TSX DEZ 08A5 module

Sensor/input 
connections

TSX DEZ08A5 diagram : 

FU1 = 0.5A fuse with rapid fusion.

Sensors Inputs
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17
Discrete output module TSX DSZ 
08T2K

At a Glance

Aim of this 
Chapter

This chapter introduces the TSX DSZ 08T2K module, its characteristics and 
connections to different sensors and pre-actuators. 

What’s in this 
Chapter?

This Chapter contains the following Maps:

Topic Page

Module TSX DSZ 08T2K 172

Characteristics of the TSX DSZ 08T2K module 173

Links of the TSX DSZ 08T2K module 175
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Module TSX DSZ 08T2K

At a Glance The TSX DSZ 08T2K comprises 8 24VDC/0.5A outputs. 
The module is equipped with a male HE10 connector allowing the outputs to be 
connected. This connector can receive either TSX CDP•01 pre-wired spiral for direct 
connection onto the post, sensor or pre-actuator, or a TSX CDP••3 cable for 
connection onto the interface of the TELEFAST 2 wiring.
Module: 

Process diagram 
for an output

Output: 

Pre-actuator 
supply check

Error 
monitoring

Command Pre-actuator
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Characteristics of the TSX DSZ 08T2K module

General 
characteristics Modularity Static 8S outputs 24VDC/0.5A

Current used on the internal 5V 30mA+3.2mA per output at 1

Current used on the 24V actuator 
(excluding load current)

30mA+1mA per output at 1

Dissipated power in the module 
(load rate = 60%)

3W

Operating temperature 0 to 60°C

Dielectric strength
Output/ground
Output/internal logic

1500V r.m.s. 50/60Hz 1min

Insulation resistance >10MΩ under 500VDC

Hygrometry 5% to 95% without condensation

Storage temperature -25°C to 70°C

Operating altitude 0 to 6500 ft

Temperature related performance The characteristics at 60°C are guaranteed for 60% 
of the inputs and 60% of the outputs at state 1.
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Characteristics 
of the 24VDC/
0.5A static 
outputs

       

Logic Positive emitted current

Nominal values Voltage/Current 24V/0.5A

Threshold values 
(U≤30 or 34V, 
including ripple)

Voltage 19V to 30V (possible up to 34V, limited to 1 hour per 
24 hours)

Current/Channel 0.625A

Current/Module 4A

Power of tungsten filament lamp 10W max.

Leakage current
(state 0)

During normal operation < 0.5mA

When module 0V is accidentally 
disconnected

< 2mA

Voltage drop state 1 < 1V (for I = 0.5A)

Minimum load impedance 48 Ω

Response time (1) Transition state 0 to 1 < 500 μs

Transition state 1 to 0 < 500 μs

Switching frequency on inductive load <0.6/LI2 Hz

Compliance with IEC 1131-2 Yes

Output parallelization Yes, 2 outputs maximum

Compatibility with direct inputs All the 24VDC IEC 1131-2 type 1 and type 2 inputs 
with input impedance < 15 KΩ

Common of loads To - on the supply

Built-in protection 
measures

Against overloads and short-circuits By current limiter and thermal circuit breaker 
0.75A≤ld≤2A

Against excess voltage Yes, by Zener diode

Against polarity inversions Yes, by reverse diode on supply. Plan for a fast-blow 
fuse on the +24V of the actuator’s supply (4A)

Actuator voltage 
check threshold

OK > 18V

Fault < 14V

Check response time On appearance T<4ms

On disappearance T<30ms

Common of loads To - on the supply

Dissipated power per channel at state 1 0.45W (for U=24V)

(1): All outputs are equipped with circuits for rapid demagnetizing of solenoids. Solenoid load time < L/R.
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Links of the TSX DSZ 08T2K module

Pre-actuators/
Output 
connections

Diagram: 

FU2 = 6.3A fuse with rapid fusion.

Pre-actuators Outputs
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Correspondence 
between the 
HE10 connector 
pins and the 
different TSX 
CDP .01 wires 
with pre-wired 
spiral.

Pre-actuators/Outputs:

Binding posts Pre-actuator colored wire

1 White

2 Brown

3 green

4 yellow

5 gray 

6 pink

7 blue

8 red

9

10

11

12

13 White-green

14 Brown-green

15 White-yellow

16 Yellow-brown

17 White/Gray

18 Gray/Brown

19 White/Pink

20 Pink/Brown
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18
Discrete output module TSX     
DSZ 08T2

At a Glance

Aim of this 
Chapter

This chapter describes the TSX DSZ 08T2 module, its characteristics and 
connections to different sensors and pre-actuators. 

What’s in this 
Chapter?

This Chapter contains the following Maps:

Topic Page

Module TSX DSZ 08T2 178

Characteristics of the TSX DSZ 08T2 module 179

Links of the TSX DSZ 08T2 module 181
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Module TSX DSZ 08T2

At a Glance The TSX DSZ 08T2 comprises 8 24VDC/0.5A outputs. 
The module is equipped with a removable 15 post screwed connection terminal 
block, allowing outputs to be connected:
Module: 

Process diagram 
for an output

Output: 

Pre-actuator 
supply check

Error 
monitoring

Command Pre-actuator
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Characteristics of the TSX DSZ 08T2 module

General 
characteristics Modularity Static 8S outputs 24VDC/0.5A

Current used on the internal 5V 30mA+3.2mA per output at 1

Current used on the 24V actuator 
(excluding load current)

30mA+1mA per output at 1

Dissipated power in the module 
(load rate = 60%)

3W

Operating temperature 0 to 60°C

Dielectric strength
Output/ground
Output/internal logic

1500V r.m.s. 50/60Hz 1min

Insulation resistance >10MΩ under 500VDC

Hygrometry 5% to 95% without condensation

Storage temperature -25°C to 70°C

Operating altitude 0 to 6500 ft

Temperature related performance The characteristics at 60°C are guaranteed for 60% 
of the inputs and 60% of the outputs at state 1.
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Characteristics 
of the 24VDC/
0.5A static 
outputs

       

Logic Positive emitted current

Nominal values Voltage/Current 24V/0.5A

Threshold values 
(U≤30 or 34V, 
including ripple)

Voltage 19V to 30V (possible up to 34V, limited to 1 hour per 
24 hours)

Current/Channel 0.625A

Current/Module 4A

Power of tungsten filament lamp 10W max.

Leakage current
(state 0)

During normal operation < 0.5mA

When module 0V is accidentally 
disconnected

< 2mA

Voltage drop state 1 < 1V (for I = 0.5A)

Minimum load impedance 48 Ω

Response time (1) Transition state 0 to 1 < 500 μs

Transition state 1 to 0 < 500 μs

Switching frequency on inductive load <0.6/LI2 Hz

Compliance with IEC 1131-2 Yes

Output parallelization Yes, 2 outputs maximum

Compatibility with direct inputs All the 24VDC IEC 1131-2 type 1 and type 2 inputs 
with input impedance < 15 KΩ

Common of loads To - on the supply

Built-in protection 
measures

Against overloads and short-circuits By current limiter and thermal circuit breaker 
0.75A≤ld≤2A

Against excess voltage Yes, by Zener diode

Against polarity inversions Yes, by reverse diode on supply. Plan for a fast-blow 
fuse on the +24V of the actuator’s supply (4A)

Actuator voltage 
check threshold

OK > 18V

Fault < 14V

Check response time On appearance T<4ms

On disappearance T<30ms

Common of loads To - on the supply

Dissipated power per channel at state 1 0.45W (for U=24V)

(1): All outputs are equipped with circuits for rapid demagnetizing of solenoids. Solenoid load time < L/R.
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Links of the TSX DSZ 08T2 module

Pre-actuator/
Output 
connections

Diagram: 

FU2 = 6.3A fuse with rapid fusion.

Pre-actuators Outputs
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19
Discrete output module TSX DSZ 
04T22

At a Glance

Aim of this 
Chapter

This chapter introduces the TSX DSZ 04T22 module, its characteristics and 
connections to different sensors and pre-actuators. 

What’s in this 
Chapter?

This Chapter contains the following Maps:

Topic Page

Module TSX DSZ 04T22 184

Characteristics of the TSX DSZ 04T22 module 185

Connection of the TSX DSZ 04T22 module 187
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Module TSX DSZ 04T22

At a Glance The TSX DSZ 04T22 comprises 4 static 24VDC/2A outputs. 
The module is equipped with a removable 15 post screwed connection terminal 
block, allowing outputs to be connected:
Module: 

Process diagram 
for an output

Output: 

Pre-actuator 
supply 

monitoring

Error 
monitoring

Command

Pre-actuator
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Characteristics of the TSX DSZ 04T22 module

General 
characteristics

Table:

Modularity Static 4S outputs 24VDC/2A

Current used on the internal 5V 30mA

Current used on the 24V actuator 
(excluding load current)

20mA + 4 mA per output at 1

Dissipated power in the module 
(load rate = 60%)

3.8W

Operating temperature 0 to 60°C

Dielectric strength
Output/ground
Output/internal logic

1500V r.m.s. 50/60Hz 1min

Insulation resistance >10MΩ under 500VDC

Hygrometry 5% to 95% without condensation

Storage temperature -25°C to 70°C

Operating altitude 0 to 6500 ft

Temperature related performance The characteristics at 60°C are guaranteed for 60% 
of the inputs and 60% of the outputs at state 1.
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Characteristics 
of the 24VDC/2A 
static outputs

       

Logic Positive emitted current

Nominal values Voltage/Current 24V/2A

Threshold values 
(U≤30 or 34V, 
including ripple)

Voltage 19V to 30V (possible up to 34V, limited to 1 hour per 
24 hours)

Current/Channel 2.5A

Current/Module 8A

Power of tungsten filament lamp 15W max.

Leakage current (state 0) < 0.5mA

Voltage drop state 1 < 0.8V (for I = 2A)

Minimum load impedance 12 Ω

Response time (1) Transition state 0 to 1 <= 1 ms

Transition state 1 to 0 <= 1 ms

Switching frequency on inductive load <0.5/LI2 Hz

Compliance with IEC 1131-2 Yes

Output parallelization Yes, 2 outputs maximum

Compatibility with direct inputs All the 24VDC IEC 1131-2 type 1 and type 2 inputs 
with input impedance < 15 KΩ

Common of loads To - on the supply

Built-in protection 
measures

Against overloads and short-circuits By current limiter and electronic circuit breaker 
2.6A≤ld≤5A

Against excess voltage Yes, by Zener diode

Against polarity inversions Yes, by reverse diode on supply. Plan for a fast-blow 
fuse on the +24V of the actuator’s supply (10A)

Actuator voltage 
check threshold

OK > 18V

Fault < 14V

Check response time On appearance T<4ms

On disappearance T<30ms

Common of loads To - on the supply

Dissipated power per channel at state 1 1.15W (for U=24V)

Dielectric strength Outputs/ground 1500V r.m.s. 50/60Hz for 1min

Insulation resistance Outputs/internal logic > 10MΩ under 500VDC

(1): All outputs are equipped with circuits for rapid demagnetizing of solenoids. Solenoid load time < L/R.
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Connection of the TSX DSZ 04T22 module

Pre-actuators/
Output 
connections

Diagram: 
Pre-actuators Outputs

FU2: 10A fast blow fuse
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20
Discrete output module TSX     
DSZ 08R5

At a Glance

Aim of this 
Chapter

This chapter introduces the TSX DSZ 08R5 module, its characteristics and 
connections to different sensors and pre-actuators. 

What’s in this 
Chapter?

This Chapter contains the following Maps:

Topic Page

Module TSX DSZ 08R5 190

Characteristics of the TSX DSZ 08R5 module 192

connection of the TSX DSZ 08R5 module 195
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Module TSX DSZ 08R5

At a Glance The TSX DSZ 08R5 comprises 8 relay outputs. 
The module is equipped with a removable 15-terminal screwed connection terminal 
block, allowing outputs to be connected:
Module: 

Process diagram 
for an output

Output: 

Actuator

Common

Command
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Modularity: 

Note: To ensure the service reliability of the relay contact, it is mandatory to fit the 
following to the actuators’ terminals:
� an RC circuit or MOV (ZNO) suppressor for use with alternating current,
�  a discharge diode for use with direct current.

Output 0

Output 1

Output 2

Output 3

Output 4

Output 5

Output 6

Output 7

Common for output 0

Common for output 1

Common for outputs 
2 & 3

Common for outputs 
4, 5, 6, 7
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Characteristics of the TSX DSZ 08R5 module

General 
characteristics

Table:

Modularity 8O Relays

Current used on the internal 5V 25mA

Current used on the 24V relay (1) 5mA+10mA per output at 1

Dissipated power in the module 
(load rate = 60%)

1.5W

Operating temperature 0 to 60°C

Dielectric strength
Output/ground
Output/internal logic

2,000V r.m.s. 50/60Hz 1min

Insulation resistance > 10MΩ under 500VDC

Hygrometry 5% to 95% without condensation

Storage temperature -25°C to 70°C

Operating altitude 0 to 6500 ft

Temperature related performance The characteristics at 60°C are guaranteed for 60% 
of the inputs and 60% of the outputs at state 1.

Key

(1) If the 24V relay is delivered by an external supply (as 
in the mini-extension rack in particular), the value of 
this supply must be within a maximum tolerance of 
24V +/- 10%.
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Characteristics 
of the relay 
outputs

       

Threshold operating voltage Direct/alternating 10 to 34VDC/19 to 264VAC

Thermal current 3A

Common maximum current 5A

Alternating 
current load

Resistive load 
AC12

Voltage 24VAC 48VAC 110VAC 220VAC

Power 50VA (5) 50VA (6)
110VA (4)

110VA (6)
220VA (4)

220VA (6)

Inductive regime 
AC14 and AC15.

Voltage 24VAC 48VAC 110VAC 220VAC

Power 24VA (4) 10VA (10)
24VA (8)

10VA (11)
50VA (7)
110VA (2)

10VA (11)
50VA (9)
110VA (6)
220VA (1)

Direct current 
load

Resistive load 
DC12

Voltage 24VDC

Power 24W (6)
40W (3)

Inductive regime 
DC13 (L/R=60 
ms)

Voltage 24VDC

Power 10W (8)
 24W (6)

Minimum switchable load 1mA/5V

Response time
(1)

On trigger <10ms

Trigger <10ms

Type of contact On close

(1): 0.1x106operations
(2): 0.15 x 106 operations
(3): 0.3 x 106 operations
(4): 0.5 x 106 operations

(5): 0.7x106operations
(6): 1x106operations
(7): 1.5x106operations
(8): 2x106 operations

(9): 3x106 operations
(10): 5x106operations
(11): 10x106operations
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Built-in 
protection 
measures

Against overloads and short-circuits None
It is mandatory to fit a fast-blow fuse per channel or 
group of channels

Against alternating current inductive 
overload

 None
An RC circuit or MOV (ZNO) suppressor appropriate to 
the voltage must be mounted parallel to the terminals of 
each actuator.

Against direct current inductive 
overload

None
A discharge diode must be mounted on the terminals of 
each actuator

(1): 0.1x106operations
(2): 0.15 x 106 operations
(3): 0.3 x 106 operations
(4): 0.5 x 106 operations

(5): 0.7x106operations
(6): 1x106operations
(7): 1.5x106operations
(8): 2x106 operations

(9): 3x106 operations
(10): 5x106operations
(11): 10x106operations
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connection of the TSX DSZ 08R5 module

Pre-actuators/
Output 
connections

Diagram: 

FU = Fast blow fuses to be calibrated according to the load.

Note: In this case where the supply voltage of the pre-actuators is obtained from a 
triple-phase network and it is equal to or greater than 200 VAC, the pre-actuators 
should be supplied starting at the same phase.

Load on 
alternating 

voltage

Load on direct 
voltage

Pre-actuators Outputs

mandatory protection to mount at 
the terminals of each pre-actuator

19...240VAC 
or 24VDC
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21
The Discrete input/output mixed 
module TSX DMZ 16DTK

At a Glance

Aim of this 
Chapter

This chapter introduces the TSX DMZ 16DTK module, its characteristics and 
connections to different sensors and pre-actuators. 

What’s in this 
Chapter?

This Chapter contains the following Maps:

Topic Page

Module TSX DMZ 16DTK 198

Characteristics of the module TSX DMZ 16DTK 200

Connection of the module TSX DMZ16DTK 203

Connections of the TSX DMZ 16DTK module to the Dialbase Tego base 204

TSX DMZ 16 DTK module connections to (Tego Power) communication 
module

207
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Module TSX DMZ 16DTK

At a Glance Module TSX DMZ 16DTK comprises 16 inputs/outputs distributed as follows:
� 8 24VDC inputs, positive logic type 1,
� 8 static outputs 24VDC/0.5A.
The module is equipped:
� with a HE10 type connector (1), which can receive,

� either a ready-wired TSX CDP•01 lead to connect directly to the terminals, 
sensors or pre-actuators,

� or a TSXCDP••3 cable to connect to the Tego Dial or Tego Power wiring 
interface.

� with a tunnel terminal block allowing the sensors and pre-actuators to be 
connected if the current they use is >0.7A.

Module: 

Note: If the consumption of the sensors and pre-actuators is <= 0.7A, the power 
supply can be cabled from the HE10 connector.
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Process 
diagrams for an 
input

Input: 

Process diagram 
for an output

Output: 

Supply 
sensor check

Sensor

Pre-actuator 
supply check

Error 
monitoring

Command Pre-actuator
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Characteristics of the module TSX DMZ 16DTK

General 
characteristics Modularity Inputs 8E/24VDC

Outputs 8S static 24VDC/0.5A

Current used on the internal 5V 30mA+3.2mA per output at 1

Current used on the sensor supply 20mA+7mA per output at 1

Current used on the 24V actuator 
(excluding load current)

30mA+1mA per output at 1

Dissipated power in the module (load 
rate = 60%)

3W

Operating temperature 0 to 60°C

Dielectric 
strength

Input/ground or input/
internal logic

1500V r.m.s. 50/60Hz 1min

Output/ground or 
output/internal logic

500V r.m.s. 50/60Hz 1min

Insulation resistance >10MΩ under 500VDC

Hygrometry 5% to 95% without condensation

Storage temperature -25°C to 70°C

Operating altitude 0 to 6500 feet

Temperature related performance The characteristics at 60°C are guaranteed for 
60% of the inputs and 60% of the outputs at 
state 1.
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Characteristics 
of the 24VDC 
inputs

       

Logic Positive

Nominal input values Voltage 24V

Current 7mA

Input threshold In state 1 Voltage ≥ 11 V

Current for U = 11V > 2.5mA

In state 0 Voltage < 5 V

Current < 1.5mA

Sensor supply (including ripple) 19V to 30V (possible up to 
34V, limited to 1 hour per 24 
hours)

Input impedance 3.4kΩ

Configurable response time State 0 to 1 0.1...7.5ms

State 1 to 0 0.1...7.5ms

Sensor voltage check threshold OK > 18V

Fault < 14V

Sensor voltage 
check response time 

When 24V disappears 1ms<t<3ms

When 24V appears 8ms<t<30ms

Type of inputs Resistive.

Compliance with IEC 1131-2 type 1 Type 1

DDP 2 wire compatibility See Compatibility of 2-wire 
sensors with 24 VDC 
inputs, p. 64

DDP 3 wire compatibility Yes

Reference input To + on the supply
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Characteristics 
of the 24VDC/
0.5A static 
outputs

       

Logic Positive emitted current

Nominal values Voltage/Current 24V/0.5A

Threshold values 
(U≤30 or 34V, 
including ripple)

Voltage 19V to 30V (possible up to 34V, limited to 1 hour per 
24 hours)

Current/Channel 0.625A

Current/Module 6A

Power of tungsten filament lamp 10W max.

Leakage current
(state 0)

During normal operation < 0.5mA

When module 0V is accidentally 
disconnected

< 2mA

Voltage drop state 1 < 0.3V (for I = 0.5A)

Minimum load impedance 48 Ω

Response time (1) Transition state 0 to 1 < 500 μs

Transition state 1 to 0 < 500 μs

Switching frequency on inductive load <0.6/LI2 Hz

Compliance with IEC 1131-2 Yes

Output parallelization Yes, 2 outputs maximum

Compatibility with direct inputs All the 24VDC IEC 1131-2 type 1 and type 2 inputs 
with input impedance < 15 KΩ

Common of loads To - on the supply

Built-in protection 
measures

Against overloads and short-circuits By current limiter and thermal circuit breaker 
0.75A≤ld≤2A

Against excess voltage Yes, by Zener diode

Against polarity inversions Yes, by reverse diode on supply. Plan for a fast-blow 
fuse on the +24V of the actuator’s supply (6.3A)

Actuator voltage 
check threshold

OK > 18V

Fault < 14V

Check response time On appearance T<4ms

On disappearance T<30ms

Common of loads To - on the supply

Dissipated power per channel at state 1 0.05W (for U=24V)

(1): All outputs are equipped with circuits for rapid demagnetizing of solenoids. Solenoid load time < L/R.
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Connection of the module TSX DMZ 16DTK

Principle of the 
connection 
between the 
different internal 
elements of the 
module

Diagram: 

Inputs

Outputs

Input supply

Output 
supply

Tunnel terminal block

HE10
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Connections of the TSX DMZ 16DTK module to the Dialbase Tego base

At a Glance The TSX DMZ 16DTK module offers 2 possibilities for connecting the power supply 
of the sensors and pre-actuators: 
� First possibility:

� connecting the power supply of the sensors from the Dialbase Tego base,
� connecting the power supply of the pre-actuators from the tunnel terminal 

block. In all cases, connecting the power supply of the pre-actuators must be 
performed on this terminal block.
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Diagra 

� Second possibility:
� connecting the power supply of the sensors and pre-actuators from the TSX 

DMZ 16DTK module tunnel terminal block.

Casing 
terminal block

Pre-actuators

Sensors

VIn sensors 
24VDC 
supply

User wiring Internal wiring

Pre-actuator VOut 
24VDC supply

Sensors

P
re

-a
ct

ua
to

rs

FU1 = 0.5A fast blow fuse
FU2 = 6.3A fast blow fuse

Connection process diagram Connection to a Dialbase Tego 
APE-1B24M base
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Diagram: 

User connections Internal wiring

Connection process diagram Connecting on to a DialBase Tego APE-1B24M 
base

Pre-actuators

Casing terminal block

24VDC supply
VOut pre-actuator

Fast blow FU1=0.5A
Fast blow FU2=6.3A

P
re

-a
ct

ua
to

rs

Sensors

Sensors

24VDC supply
VIn sensor
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TSX DMZ 16 DTK module connections to (Tego Power) communication module

At a Glance The TSX DMZ 16DTK module offers 2 possibilities for connecting the power supply 
of the sensors and pre-actuators: 
� First possibility:

� connecting power supply of sensors and pre-actuators to the APP-1CH 
communication module. In this case, the consumption of all the pre-actuators 
will be <=0.7A,
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Diagram: 

� Second possibility:
� Connecting the power supply of the sensors and pre-actuators from the TSX 

DMZ 16DTK module tunnel terminal block. Connection to use if the 
consumption of the pre-actuators is >=0.7A.

User wiring Wiring
internal

Sensors

P
re

-a
ct

ua
to

rs

Casing terminal block

Pre-actuator VOut 24VDC 
supply

24VDC sensors 
supply, VIn

Fast blow FU1=0.5A
Fast blow FU2=6.3A

Connection process diagram Connecting to a Tego Power APP-1CH 
communication module
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Diagram 

Capteurs
Pr

é-
ac

tio
nn

eu
rs

Alimentation 
24VDC 
capteurs VIn

Alimentation 
24VDC pré-
actionneurs VOut 

Câblage utilisateur Câblage interne

Schéma de principe du raccordement
Raccordement sur un module de 
communication Tego Power APP-1CH

Bornier à cage FU1=0,5A à fusion rapide
FU2=6,3A à fusion rapide
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22
Emergency stop monitoring 
module

At a Glance

Aim of this 
chapter

This chapter describes the TSX DPZ 10 D2A emergency stop monitoring module: 
main functions, operating modes, troubleshooting, connecting emergency stop push 
buttons, detailed features, etc

What’s in this 
Chapter?

This Chapter contains the following Sections:

Section Topic Page

22.1 Module for monitoring the emergency stop 212

22.2 Safety function of the emergency stop monitoring module 213

22.3 Connections and wiring examples of the emergency stop 
monitoring module

221

22.4 Diagnostics of the safety string of the emergency stop 
monitoring module

229

22.5 Monitoring and display of the emergency stop monitoring 
module

232

22.6 Electrical characteristics of the emergency stop monitoring 
module

235

22.7 Usage precautions for the emergency stop monitoring module 239
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22.1 Module for monitoring the emergency stop

Introduction to the emergency stop monitoring module

Built-in safety 
system

The safety system built into the TSX DPZ 10 D2A module enables the machine 
emergency stop (ES) circuits to be controlled in total safety. Emergency stop 
monitoring is fitted with a hardwired logic safety unit. It allows safety functions up to 
category 3 to be covered, to standard EN 954-1.

Diagnostics of 
the safety 
system

The TSX DPZ module carries out complete diagnostics of the safety system by 
reading the status of the push buttons or the position switches in the emergency stop 
input system, the return loop and the controller in charge of the two output circuits. 
This information is transmitted to the PLC processor in the form of 10 discrete input bits.

Module behavior The TSX DPZ module behaves like a discrete input module. The PLC does not act 
on the safety module

Module 
functions

The TSX DPZ module offers the following functions:
� Monitoring emergency stop PBs and position interrupters (PI) on mobile covers for 

an immediate stop (Category 0 emergency stop according to standard EN 418).
� Hardwired safety units, independent of the Micro processor.
� Guaranteeing the safety function, irrespective of what the first failure in a safety 

system component may be, by using:
� 2 safety output circuits,
� 4 double contact input channels for emergency stop PBs or PIs.

� Redundant, self-checking design (identical to the PREVENTA XPS AL range).
� Rebooting check by activating an auxiliary input: validation input or Start PB.
� Complete troubleshooting of the safety system by: 

� Reading the status of emergency stop PB or PI inputs,
� Reading the validation input or Start PB (return loop),
� Reading the command of the 2 safety outputs.
� Monitoring the external supply of the module.

� Option to modify the filtering value of the diagnostics discrete input bits (see 
Programmable filtering on inputs, p. 34).

Symbolization The following symbolization is used:
� PB: Push Button
� ES: Emergency Stop
� PI: Position Interrupter
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22.2 Safety function of the emergency stop monitoring 
module

At a Glance

Aim of this 
section

This section introduces the safety function of the emergency stop monitoring 
module.

What’s in this 
Section?

This Section contains the following Maps:

Topic Page

Security function 214

Functional cross-section of the TSX DPZ security function module: 215

Functional diagram of the security function 217

Operating modes and troubleshooting 218

Protecting inputs and outputs 220
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Security function

Functional 
diagram

This diagram illustrates the security function of the TSX DPZ module: 

Terminal block The following table describes the terminal block to enable module wiring:
IN

S
U

LA
TI

O
N

B
U

S
 IN

TE
R

FA
C

E

BUS

1500 Veff

(+24VDC)

(0VDC)

N(-)
(L1(+)

Terminal Description

6 - 7 Power supply for the security string

1 - 2 and 1 - 3 Security outputs, potential free

4 - 5 Return loop
(ESC = supplementary validation conditions)

14 - 15 Monitoring the external 24 VDC supply of the module

14 - 12, 12 - 10, 10 - 8, 8 - 6,
7 - 9, 9 - 11, 11 - 13 and 13 - 15

8 reading channels for dry input contacts, emergency 
stop PB or PI
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Functional cross-section of the TSX DPZ security function module:

At a Glance The security function of the emergency stop monitoring module breaks down in the 
following way: 
� The external supply of the module. 
� The security block made up of cabled components.
� The reading blocks for automatic diagnostics which are made up of discrete 

components (symbolized by I x n in the functional diagram (See Security function, 
p. 214)).

� The galvanic insulation block and interface with the PLC bus. 

External supply 
to the module

The module requires a 24 VDC supply to supply the reading blocks for the PB or PI 
inputs (terminals 14 and 15) and the security block (terminals 6 and 7).
It should be noted that:
� The security outputs are potential free (terminals 1-2 and 1-3).
� The module is protected from polarity inversions.

Security block 24 VDC voltage is applied between terminals 6 and 7, via the string of position 
interrupters’ open contacts or the emergency stop buttons. Wiring of the security 
string is mandatory.
An external supply cut or pressing one of the emergency stop buttons causes the 
security output circuits to open immediately.
After reactivating the emergency stop PB or closing the input string position 
interrupters, you must send a pulse to the validation input (terminals 4 and 5) in order 
to supply the K1 and K2 security relays again, and close the security output contacts 
(terminals 1-2 and 1-3).
In order to guarantee the security function, irrespective of what the first failure 
may be, it is mandatory to use:
� In inputs: emergency stop PB or double-contact PI.
� In outputs: 2 guided contact relays.
� On the module supply: an F1 protective fuse.
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The following diagram illustrates the external wiring of the security block: 

Reading blocks 
for PLC 
diagnostics

These diagnostics blocks allow the following functions to be carried out:
� Diagnostics of the input string (blocks I x 0 to I x 7). Wired in parallel to the input 

string contacts, these blocks read independent of each contact. Using (wiring) 
reading blocks depends on the number and the type (single or double contact) of 
inputs to go through the diagnostics process.

� Reading the validation input (block I x 8).
� Reading the status of the K1 and K2 (block I x 9) relay command.

Interface block 
with the PLC bus

This block guarantees 1500 Veff. galvanic insulation and the interface with the PLC 
bus.

(24 VDC)

(0 VDC)

(L1)K3 F2

F1

(N)
K4M

K3

K4

TSX DPZ
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Functional diagram of the security function

Status of 
security outputs

The functional diagram of the security function is as follows: 

When all the S0 to S3 and S4 to S7 contacts are closed and the conditions for 
rebooting (ESC) are met, pressing the S8 push button closes the 2 output security 
circuits.
Opening one of the S0 to S7 contacts opens the 2 output security circuits.

O4, O5, O6, O7

O0, O1, O2, O3

O8

Esc

Output 1-2

Output 1-3

Emergenc
y stop 
activated

Emergenc
y stop 
reset

Emergenc
y stop 
activated

Contacts
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Operating modes and troubleshooting

Operating modes The module is independent of the PLC. The status or change of status (Stop, Run, 
off, on, etc) of the PLC has no effect on the security function of the emergency stop 
monitoring module. 

Detecting faults 
on the outputs

Detecting the first fault on outputs requires contactors or mechanically-linked 
contact relays to be used. The "O" contacts of the K3 and K4 relays must be 
relooped in series on the return loop (terminals 4-5). This wiring prohibits the 
validation of the security string on bonding of one of the two command relays (K3 or 
K4).

Detecting faults 
inside the 
module

When an internal component fails for the first time, the TSX DPZ module guarantees 
the security function by opening the output contacts (K1, K2) or by opening these 
contacts when next requested (opening an ES PB or PI, switched off). In this case, 
it becomes impossible to close the output contacts (K1, K2), therefore it is 
appropriate to change the module.

Detecting 
ground faults 
with an insulated 
supply

The TSX DPZ module was developed to meet the demands of the EN60204-1 
standard, dealing in particular with short circuits to ground.
If a module with an external 24 VDC supply, which is insulated from the ground, is 
used, the first ground faultdoes not affect the operation of the module, on the other 
hand, the second ground faultcauses:
� Either short-circuiting of one or several PB ES or PI (see figure 1).
� Or short-circuiting of the external 24 VDC supply (see figure 2). 
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Graphic 
representation of 
the short-circuit 
faults

Short-circuiting of one or several PB ES or PI: 

Short-circuiting of the external 24 VDC supply: 

Detecting 
ground faults 
with referenced 
supply

If a module with an external supply of 24 VDC referenced to the ground is used (0 
VDC connected to ground), the short-circuits described above occur with the first
ground fault.

(+24 VDC)

(0 VDC)

O7

O3

Error A

Error B

Pressing BP 
AU

Diagnostics

No consequence

O7 in short circuit (not detected)

Opening the safety outputs with 
O3

O3 and O7 inconsistent

(+24 VDC)

(0 VDC)

O7

O3

Error A

Error B

No consequence

Opening the safety relays by 
destroying fuse F1
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Protecting inputs and outputs

Protecting safety 
string inputs

It is necessary and mandatory to protect the safety block and module supply with a 
single fuse (F1 in the examples of wiring). This fuse is an active element of the 
safety string.

Protecting safety 
outputs

The safety outputs must be protected by a fuse (F2 in the examples of wiring). This 
fuse offers protection against short-circuits or overloading. This protection avoids 
fusing the internal safety relays in the TSX DPZ module. 
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22.3 Connections and wiring examples of the 
emergency stop monitoring module

At a Glance

Aim of this 
section

This section introduces the connections and wiring examples of the emergency stop 
monitoring module.

What’s in this 
Section?

This Section contains the following Maps:

Topic Page

Connecting an emergency stop PB or PI with 2 open contacts 222

Connecting an emergency stop PB or PI to one single open contact 224

Global diagnostics of a input string with several single contacts 226

Serialization of the emergency stop monitoring modules 228
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Connecting an emergency stop PB or PI with 2 open contacts

Wiring diagram The following category 3 wiring diagram allows the full diagnostics of an input string 
which can contain up to 4 double contacts.
This diagram makes it possible to diagnose all the security string contacts. 
PB ES or PI with 2 open contacts. 

(+24 VDC)

(0 VDC)

N(-)
L1(+)
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Module channels This table, fitting in with the wiring diagram, provides information about the terminals 
and the symbol associated with the different channels in the module.

Esc = supplementary validation conditions.

Using less than 4 
double contacts

When using less than 4 double contacts, the unused input limits must be shorted-
out. 
For example, if contacts S0 and S4 are not used, limits 13 and 15 (S0) then 14 and 
12 (S4) must be shorted-out.

Channel Symbol

0 S0

1 S1

2 S2

3 S3

4 S4

5 S5

6 S6

7 S7

8 Status of the S8 return loop

9 Status of the output command
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Connecting an emergency stop PB or PI to one single open contact

Wiring diagram The following wiring diagram allows the diagnostics of an input string which can 
contain up to 4 single contacts.
The safety string contacts are all wired on the positive pole. 
PB ES or PI with 1 open contact. 

(+24 VDC)

(0 VDC)

N(-)
L1(+)
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Module channels This table, fitting in with the wiring diagram, provides information about the terminals 
and the symbol associated with the different channels in the module.

Esc = supplementary validation conditions.

Using less than 4 
single contacts

When using less than 4 single contacts, the unused input limits must be shorted-out.
For example, if the S5 contact is not used, limits 10 and 12 must be shorted-out.

Undetected 
faults

All the faults are undetected. A short-circuit on a PB ES or PI is not detected. 
Activating this button does not make the security relays open.

Channel Symbol

0 Insignificant

1 Insignificant

2 Insignificant

3 Insignificant

4 S4

5 S5

6 S6

7 S7

8 Status of the S8 return loop

9 Status of the output command
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Global diagnostics of a input string with several single contacts

Wiring diagram The following wiring diagram makes it possible to implement the global diagnostics 
of an input string with several single contacts. 

(+24 VDC)

(0 VDC)

(N(-)
L1(+)
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Module channels This table, fitting in with the wiring diagram, provides information about the terminals 
and the symbol associated with the different channels in the module. 

Esc = supplementary validation conditions.

Undetected 
faults

All the faults are undetected. A short-circuit on a PB ES or PI is not detected. 
Activating this button does not make the security relays open.

Channel Symbol

0 Insignificant

1 Insignificant

2 Insignificant

3 Insignificant

4 S1, S2, etc, Sn

5 Insignificant

6 Insignificant

7 Insignificant

8 Status of the S8 return loop

9 Status of the output command
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Serialization of the emergency stop monitoring modules

Applications 
with more than 4 
inputs

If the applications have more than 4 inputs, several serialized TSX DPZ modules 
can be used.
Whatever the contacts on the inputs may be (single or double contacts), the 
following must be cabled:  
� Serialized security output modules.
� An S8 validation contact via serialized module (electrically insulated contact).
The following example illustrates the wiring, which must be performed in order to 
serialize 2 emergency stop monitoring modules. 
The number of modules, which can be serialized varies according to the number of slots
offered by the Micro PLC, which can be a maximum of 8 half-size modules.

Wiring 2 modules 
in series

The following diagram illustrates the wiring of 2 modules in series. 

Note: One fuse (F1) must be used per module.

(+24 VDC)

(+24 VDC)

(0 VDC)

(0 VDC)

N(-)

L1(+)
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22.4 Diagnostics of the safety string of the emergency 
stop monitoring module

At a Glance

Aim of this 
section

This section introduces the diagnostics of the security string of the emergency stop 
monitoring module.

What’s in this 
Section?

This Section contains the following Maps:

Topic Page

Diagnostics of the safety string 230

Improving safety with software 231
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Diagnostics of the safety string

Diagnostic bits The following table describes the diagnostic bits of the channels of the emergency 
stop monitoring module.

x = 3 to 10 according to the position of the module in the PLC..

Language 
Objects

Software implementation and the description of TSX DPZ language objects are 
identical to those of the discrete modules.

Terminals Channels Bits Meaning Value

13 - 15 0 %Ix.0 ES monitoring input 1 contact 

11 - 13 1 %Ix.1

9 - 11 2 %Ix.2

7 - 9 3 %Ix.3

14 - 12 4 %Ix.4

12 - 10 5 %Ix 5

10 - 8 6 %Ix.6

8 - 6 7 %Ix.7

5 - 4 8 %Ix.8 Validation input 1 contact 

/ 9 %Ix.9 Status of the output 
command

2 contacts 

1

0

1

0

1

0
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Improving safety with software

Diagnostics 
information

In addition to the security functions, which are managed by the TSX DPZ module, 
diagnostics information makes it possible to detect and signal faults. This 
information also helps you to adhere to the test manual procedures. 

Signaling faults 
via the program

Adapted to the redundant inputs, the consistency test on the status of the contacts, 
which are linked to the same sensor, make it possible to detect a short circuit and 
find the faulty contact.
This type of detection may be performed together with the locking of validation 
inputs (ESC) by a potential free PLC relay output. Opening the PLC output when a 
fault is detected prevents the PLC from rebooting.

Monitoring the 
validation input

According to the needs of the application, this function consists of checking the 
possible short-circuit in the validation input. Checking the consistency of the 
validation input and the command status of the outputs makes it possible to detect 
this fault.
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22.5 Monitoring and display of the emergency stop 
monitoring module

At a Glance

Aim of this 
section

This section introduces the monitoring, display and maintenance of the emergency 
stop monitoring module.

What’s in this 
Section?

This Section contains the following Maps:

Topic Page

Control and display 233

Maintenance 234

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1561 of 3383



Emergency stop monitoring module

TSX DM 37 xxE 233

Control and display

Supply control Identical to the discrete modules, the emergency stop monitoring module 
incorporates a control of the supply voltage for the input reading block. 
Voltage lower than 16V causes a fault in the module (%Ix.MOD.ERR = 1) The input 
bits are no longer significant (%Ix.0 to %Ix.9 = 0). In this case, the security string 
remains operational, because if the voltage drops too much, then the safe position 
is adopted by the security outputs opening.
The validation of the security string cannot be guaranteed if the voltage becomes 
lower than 21.6V.

Supply fault The supply fault is indicated by:
� A lit I/O LED.
� The %Ix.MOD.ERR module fault bit, which switches to 1.
� The %MWx.MOD.2:X9 module fault bit, which switches to 1.
� The %Ix.i.ERR channel fault bits, which all switch to 1.

Display The status of inputs and faults of the TSX DPZ module can be accessed via the 
centralized display.
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Maintenance

Maintenance 
table

This table shows the possible causes of these faults and the checks to be carried 
out when the faults occur.

If the error persists after the wiring has been checked, the module must be changed.

Errors Possible causes Check

Unwanted opening of safety 
outputs

No external supply or 
destruction of F1 fuse

Read %Ix.MOD ERR and the 
I/O LEDs on the PLC

Voltage between terminals 14 
and 15 greater than 16V

Emergency stop open Read %Ix.0 to %Ix 7

Check the consistency of the 
status of each contact

More relay commands Read %Ix.9

Destruction of F2 fuse Check the status and the 
characteristics of the fuse

Start up not possible No external supply or 
destruction of F1 fuse

Read %Ix.MOD ERR and the 
I/O LEDs on the PLC

Voltage between terminals 14 
and 15 greater than 16V

Insufficient command voltage Voltage between terminals 6 
and 7 greater than 21.6V

Emergency stop open Read %Ix 0 to %Ix 7

Check the consistency of the 
status of each contact

PB not functioning Read %Ix 8 on PB action

Check the contacts on the 
return loop

Command not possible Read %Ix 9 on PB action

Destruction of F2 fuse Check the status and the 
characteristics of the fuse

Automatic start up Permanent validation of PB %Ix8 = 1 whatever the status 
of PB

Incorrect input information Fall in voltage over the wires Voltage between terminals 6 
and 7 must be:
> 21.6 V all ES closed
> 2.8 V all ES open
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22.6 Electrical characteristics of the emergency stop 
monitoring module

At a Glance

Aim of this 
section

This section introduces the electrical characteristics of the emergency stop 
monitoring module.

What’s in this 
Section?

This Section contains the following Maps:

Topic Page

Electrical characteristics 236

Environment characteristics 238

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1564 of 3383



Emergency stop monitoring module

236 TSX DM 37 xxE

Electrical characteristics

Table of 
characteristics

The following table indicates the electrical characteristics of the TSX DPZ 10D2A 
emergency stop monitoring module:

Reference module TSX DPZ 10D2A

Modularity 8 discrete emergency stop inputs
1 discrete input (Validation)
2 safety relay outputs

Supply

Nominal voltage 24 VDC (-10%, +20%)

Voltage limits 21,6 ... 30 VDC

Threshold Check Error < 16 VDC

Consumption <= 200 mA

Module protected externally by a fuse according to 
IEC 947-5-1, DIN VDE 0660 part 200

1 A (gl)

Consumption on internal 5V 20 mA

Inputs

Logic Positive

IEC 1131-2 conformity Type 1

Insulation
(test voltage)

Inputs/ground
Inputs/internal logic

1500 Veff - 50/60 Hz - 
for 1 min

Configurable filtering 0,1 ... 7.5 ms

Safety outputs
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Job limit voltage Alternating current 19 ... 264 VAC

Direct current 17 ... 250 VDC

Permanent maximum current 1.25 A

Alternating 
current load

Inductive Voltage
(V eff)

24 48 110 220

AC15 load Power
(VA)

30 60 140 275

Direct current 
load

Inductive Voltage
(VDC)

24

DC123 load
(L/R = 100 ms)

Power
(W)

30

Module protected externally by a fuse according to 
IEC 947-5-1, DIN VDE 0660 part 200

4 A (gl)

Minimum current 10 mA

Response time on ES activation <= 100 ms

Type of contact Ag, Ni, Au on closing

Insulation
(test voltage)

Outputs/ground
Outputs/internal logic

2000 Veff - 50/60 Hz - 
for 1 min

Insulation resistance > 10 MOhms at 500 VDC
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Environment characteristics

Table of 
characteristics

The following table indicates the environment characteristics of the TSX DPZ 10D2A 
emergency stop monitoring module:

Module reference TSX DPZ 10D2A

Operating temperature Module +0 Degrees C to +60 Degrees C

Safety system -10 Degrees C to +60 Degrees C

Storage temperature -25 Degrees C to +70 Degrees C

Hygrometry without condensation 5 ... 95%

Altitude 0 ... 6500 ft

Degree of protection according to IEC 529 Install the module in an IP54 envelope 
(minimum)

Power dissipated in the module 4.5 W

Ground 0.28 kg

Standards

Machine safety IEC 204-1, EN 292, EN 418, 
EN 60204-1, EN 954 category 3

PLC products NFC 63-850, IEC 1131, UL 508,
UL 746L, UL 94, CSA 22-2 number 142

Note: The cumulative current at the 2 safety outputs must not exceed 2.5A
The module is capable of switching weak loads (10mA / 17V) as long as the output 
has never switched a large load before, as this could damage the gold layer on the 
contacts.
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22.7 Usage precautions for the emergency stop 
monitoring module

At a Glance

Aim of this 
section

This section introduces the usage precautions for the emergency stop monitoring 
module.

What’s in this 
Section?

This Section contains the following Maps:

Topic Page

General precautions for wiring 240

Standards and precautions for use 241
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General precautions for wiring

General 
precautions and 
rules for wiring

Precautions relative to the use of discrete input/output modules apply to the TSX 
DPZ emergency stop monitoring modules  (see General precautions and rules for 
wiring, p. 59).
The safety system must be wired in accordance with the regulations in chapter 15 
of standard EN 60204-1. This chapter describes the rules concerning wiring and the 
mechanical protection of cables. 

Cross-section 
and length of 
wires

Each terminal can receive bare wires fitted with open or closed terminal-wire end 
ferrules. The capacity of each terminal is:
� A minimum of: 1 x 0.28 mm2 wire without end ferrule.
� A maximum of: 2 x 0.000434 in2 wires with end ferrule.
Maximum length of input system wires: 

Voltage drop 
over the wires

The voltage drop over the wires must ensure that the voltage measured between 
terminals 6 and 7 is greater than:
� 21.6 VDC (all ES and PI contacts closed to guarantee operation of the safety 

system).
� 2.8 VDC (all ES and PI contacts open to guarantee reading of the %Ix.0 to %Ix.9 

diagnostic information.)

Wire cross-section Resistivity Maximum length

0.28 mm2 50 Ohms/km 1181 ft

0.00155 in2 20 Ohms/km 2953 ft
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Standards and precautions for use

Standards The TSX DPZ module was developed to the meet the demands of European and 
international standards concerning industrial automation electronics and safety 
circuits.

Service 
conditions

Service conditions relative to the Micro PLCs apply to TSX DPZ modules (see
(Installation manual Micro Volume 1)).

Usage 
precautions

See Precautions of use, p. 56.

PLC-specific regulations EN 61131-2 (IEC 1131-2)
CSA 22-2, UL 508

Electrical qualities UL 746L, UL 94

Electrical equipment on machines EN 60204-1 (IEC 204-1)

Emergency stop equipment EN 418

Machine safety - Command system 
components relative to safety

EN 954-1
PR EN 954-2

Note: The whole of the safety system, the emergency stop PB or PI, the TSX DPZ 
module, the protective fuses and the command relays must be incorporated into 
envelopes with a minimum protection index of IP54, as prescribed in draft standard 
EN 954-2.
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23
TELEFAST 2 connection interface 
links for the Discrete I/O modules

At a Glance

Aim of this 
Chapter

This chapter describes the TELEFAST 2 interface links for the Discrete input/output 
modules.

What’s in this 
Chapter?

This Chapter contains the following Sections:

Section Topic Page

23.1 Introduction to the TELEFAST 2 connection interfaces for 
discrete I/O

245

23.2 Connection principles for the TELEFAST 2 interfaces for 
discrete I/O

256

23.3 The TELEFAST 2 ABE-7H08R10/08R11 and ABE-7H16R10/
16R11 connection bases

264

23.4 The TELEFAST 2 ABE-7H12R10/12R11 connection bases 266

23.5 The TELEFAST 2 ABE-7H08R21 and ABE-7H16R20/16R21/
16R23 connection bases

268

23.6 The TELEFAST 2 ABE-7H12R20/12R21 connection bases 270

23.7 TELEFAST 2 ABE-7H08S21/16S21 connection bases 272

23.8 TELEFAST 2 ABE-7H12S21 connection base 274

23.9 The TELEFAST 2 ABE-7H16R30/16R31 connection bases 276

23.10 TELEFAST 2 ABE-7H12R50 connection base 278

23.11 TELEFAST 2 ABE-7H16R50 connection base 280

23.12 TELEFAST 2 ABE-7H16F43 connection base 282

23.13 TELEFAST 2 ABE-7H16S43 connection base 283

23.14 TELEFAST2 ABE-7R08S111/16S111 connection bases 284

23.15 TELEFAST2 ABE-7R08S210/16S210 connection bases 289

23.16 TELEFAST 2 ABE-7R16S212 connection base 294
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23.17 Connection bases TELEFAST 2 ABE-7S16E2B1/E2E1/E2E0/
E2F0/E2M0

298

23.18 TELEFAST2 ABE-7S16S2BO/S2B2 connection bases 301

23.19 TELEFAST 2 ABE-7S08S2B1connection base 304

23.20 TELEFAST 2 ABE-7S08S2B0 connection base 307

23.21 The TELEFAST2 ABE-7R16T210/P16T210 connection bases 310

23.22 The TELEFAST2 ABE-7R16T212/P16T212 connection bases 312

23.23 TELEFAST 2 ABE-7R16T230 connection base 314

23.24 TELEFAST 2 ABE-7R16T231 connection base 315

23.25 TELEFAST 2 ABE-7P16T214 connection base 317

23.26 TELEFAST 2 ABE-7P16T215 connection base 319

23.27 The TELEFAST2 ABE-7R16T330/P16T330 connection bases 321

23.28 The TELEFAST2 ABE-7R16T332/P16T332 connection bases 323

23.29 TELEFAST 2 ABE-7R16T370 linking base 325

23.30 TELEFAST 2 ABE-7P16T334 linking base 327

23.31 TELEFAST 2 ABE-7P16T318 linking base 329

23.32 The TELEFAST 2 ABE-7P16F310 connection base 331

23.33 TELEFAST 2 ABE-7P16F312 linking base 332

23.34 TELEFAST 2 connection base accessories 333

Section Topic Page
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23.1 Introduction to the TELEFAST 2 connection 
interfaces for discrete I/O

At a Glance

Aim of this 
section

This section describes the range of TELEFAST 2 products which allow the discrete 
input and output modules to be connected quickly to the operating pieces.

What’s in this 
Section?

This Section contains the following Maps:

Topic Page

General overview of TELEFAST 2 connection interfaces for discrete I/O 
modules

246

Catalogue of TELEFAST 2 connection bases 247

Associating Micro input/output modules and TELEFAST 2 bases 254
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General overview of TELEFAST 2 connection interfaces for discrete I/O modules

At a Glance The TELEFAST 2 system is a group of products which enable discrete input and 
output modules to be quickly connected to operational components. It replaces 
screw terminal blocks, thus doing away with single wire connections.
The TELEFAST 2 system, which consists of connection bases for interfaces and 
linking cables, can only be connected to modules which are fitted with  HE10
connectors.
Several base types can be identified:
� connection interface bases for discrete inputs/outputs, 8/12/16 channels;
� bases for connection and adaptation interfaces relating to inputs, 16 isolated 

channels;
� bases for connection and adaptation interfaces relating to static outputs, 8 and 

16 channels;
� bases for connection and adaptation interfaces relating to relay outputs, 8 and 16 

channels;
� bases for an adapter splitting 16 channels into 2 x 8 channels;
� bases for connection and adaptation interfaces relating to outputs, with or without 

removable electromechanical or static relays, 16 channels;
� input bases for 12.5mm-wide static relays.
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Catalogue of TELEFAST 2 connection bases

At a Glance The catalog of TELEFAST 2 bases for discrete input/output modules is shown here.

Catalog The table below shows the catalog of connection interface bases for discrete I/Os, 
8/12/16 channels.

Base types Connection interface bases for discrete I/Os, 8/12/16 channels.

Sub groups 8-channel bases Compact 12 
and 16 
channel
bases

12 and 16 channel bases

Illustration TELEFAST 2 base TELEFAST 2 base 

Reference 
ABE-7H••

08R10
08R11
08R21

08S21 12R50
16R50

12R10
12R20
12R21

16R10
16R11
16R20
16R21
16R23
16R30
16R31

12S21
16S21

16S43 (1)
16F43 (2)

Description - with 1 
isolator/
channel

- - with 1 
isolator/
channel

with 1 fuse + 
1 isolator/
channel

Key

(1) For inputs.

(2) For outputs.
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Illustration The principle for identifying the connection interface bases for discrete I/Os, 8/12/16 
channels is as follows: 

Description The table below describes the different elements which make it possible to identify 
the connection interface bases for discrete I/Os, 8/12/16 channels.

ABE-7H  •• • • •

1

2

3

4

Number Description

1 08 = 8-channel base
12 = 12-channel base
16 = 16-channel base

2 Primary function:
� R = simple connection;
� S = isolator/channel;
� F = fuse/channel.

3 1 = with 1 screw terminal per channel on 1 level
2 = with 2 screw terminals per channel on 2 levels
3 = with 3 screw terminals per channel on 3 levels
4 = with 2 screw terminals per channel on 1 level
5 = with 1 screw terminal per channel on 2 levels

4 0 or even number = without display LED per channel
odd number = with display LED per channel
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Catalog The table below shows the catalog of bases for connection and adaptation 
interfaces relating to inputs, 16 isolated channels.

The table below shows the catalog of bases for connection and adaptation 
interfaces relating to static outputs, 8 and 16 channels.

Base types Bases for connection and adaptation interfaces relating to inputs, 16 isolated channels.

Illustration TELEFAST 2 base 

ABE-7S••
reference

16E2B1 16E2E1 16E2E0 16E2F0 16E2M0

Description 16 x 24 VDC 
inputs

16 x 48 VDC 
inputs

16 x 48 VAC 
inputs

16 x 110...120 
VAC inputs

16 x 220...240 
VAC inputs

Base types Bases for connection and adaptation interfaces relating to static outputs, 8 and 16 channels.

Sub groups 8-channel bases 16-channel bases

Illustration TELEFAST 2 base TELEFAST 2 base 

ABE-7S••
reference

08S2B0 08S2B1 16S2B0 16S2B2

Description 8 static 24 VDC / 0.5A outputs, 
with error detection transfer to 
PLC.

8 static 24 VDC / 2A 
outputs, with error 
detection transfer to 
PLC.

16 static 24 VDC / 
0.5A outputs, with 
error detection 
transfer to PLC.

16 static 24 VDC / 
0.5A outputs, 
without error 
detection transfer to 
PLC.
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The table below shows the catalog of bases for connection and adaptation 
interfaces relating to relay outputs, 8 and 16 channels.

The table below displays the catalog entry showing the connection base for the 
adapter splitting 16 channels into 2 x 8 channels.

Base types Bases for connection and adaptation interfaces relating to relay outputs, 8 and 16 channels.

Sub groups 8-channel bases 16-channel bases

Illustration TELEFAST 2 base TELEFAST 2 base TELEFAST 2 base 

ABE-7R••
reference

08S111 08S210 16S111 16S210 16S212

Description 8 relay outputs, 1 F 
with + or alternating 
polarity distribution.

8 relay 
outputs, 1 F, 
potential free 
contact.

16 relay 
outputs, 1 F, 2 
x 8 shared + or 
alternating.

16 relay outputs, 1 F, 
potential free 
contact.

16 relay outputs, 1 F 
with distribution of 
the 2 polarities by 8-
channel group.

Base types Bases for adapter splitting 16 channels into 2 x 8 channels.

Illustration TELEFAST 2 base 

ABE-7A•• reference CC02

Description Allows splitting of:
� 16 channels into two x 8 channels;
� 12 channels into 8 channels + 4 channels.
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The table below shows the catalog of output adaptation interface bases with or 
without removable electromechanical or static relays, 16 channels.

Base types Output adaptation interface bases with or without removable electromechanical or static 
relays, 16 channels

Sub groups Output bases, 1 F, potential free 
contact.

Output bases, 1 F, distribution of 
the 2 polarities by 8-channel 
group.

Output base, 1 F, 
distribution of 
the 2 polarities 
by 4-channel 
group.

Illustration TELEFAST 2 base 

ABE-7••
reference

R16T210 P16T210 P16T214 R16T212 P16T212 P16T215 P16T318

Description with 0.39 in-
wide 
electromecha
nical relay.

0.39 in-wide 
relay, not 
provided.

0.39 in-
wide relay, 
not 
provided, 1 
fuse/
channel.

with 0.39 
in-wide
electromec
hanical
relay.

0.39 in-
wide relay, 
not 
provided.

0.39 in-
wide relay, 
not 
provided, 1 
fuse/
channel.

12.5 mm-wide 
relay, not 
provided, 1 fuse + 
1 isolator/
channel.
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The table below shows the catalog of output adaptation interface bases with or 
without removable electromechanical or static relays, 16 channels (continued).

The table below shows the catalog of input bases for 12.5-mm wide static relays.

Base types Output adaptation interface bases with or without removable electromechanical or static relay, 
16 channels (continued).

Sub groups Output bases, 1 OF, potential free contact. Output 
bases, 1 
OF,
shared by 
8-channel 
group.

Output bases, 1 OF, 
distribution of the 2 
polarities by 8-
channel group.

Output 
bases, 2 
OF,
potential 
free 
contact.

Illustration TELEFAST 2 base 

ABE-7••
reference

R16T230 R16T330 P16T330 P16T334 R16T231 R16T332 P16T332 R16T370

Description with 0.39 
in-wide 
electromec
hanical 
relay.

with 12.5 
mm-wide 
electromec
hanical 
relay.

12.5 mm-
wide relay, 
not 
provided.

12.5 mm-
wide relay, 
not 
provided, 1 
fuse/
channel.

with 10 
mm-wide 
electromec
hanical 
relay.

with 12.5 
mm-wide 
electromec
hanical 
relay.

12.5 in-
wide relay, 
not 
provided.

with 12.5 
mm-wide 
electromec
hanical 
relay.

Base types Input bases for 12.5 mm-wide static relays

Illustration TELEFAST 2 base 
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ABE-7P•• reference 16F310 16F312

Description potential free. distribution of the 2 polarities by 8-channel 
group.

Base types Input bases for 12.5 mm-wide static relays
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Associating Micro input/output modules and TELEFAST 2 bases

At a Glance The possibilities for associating I/O discrete modules and TELEFAST 2 connection 
bases are introduced here.

Compatibility 
table

The following table gives a summary of the discrete I/O modules with the 
TELEFAST 2bases.

Discrete I/O TSX •• modules and modularity

DMZ 28DTK DMZ 64DTK DEZ 12D2K DSZ 08T2K

1 x 16E 1 x 12S 2 x 16E 2 x 16S 1 x 12E 1 x 8S

BasesTELEFAST 2

Connection bases

8 channels

ABE-7H08R•• Yes (1) - Yes (1) Yes (1) - Yes

ABE-7S08S21 Yes (1) - Yes (1) Yes (1) - Yes

12 channels

ABE-7H12R•• - Yes - - Yes -

ABE-7H12S21 - Yes - - Yes -

16 channels

ABE-7H16R•• Yes - Yes Yes - -

ABE-7H16S21 Yes - Yes Yes - -

ABE-7H16R23 Yes - Yes - - -

ABE-7H16F43 - - - Yes - -

ABE-7H16S43 Yes - Yes - - -

Input adaptation bases

16 channels

ABE-7S16E2•• Yes - Yes - - -

ABE-7P16F3•• Yes - Yes - - -

Output adaptation bases

8 channels

ABE-7S08S2•• - - - Yes (1) - Yes (2)

ABE-7R08S••• - - - Yes (1) - Yes

16 channels

ABE-7R16S••• - Yes (3) - Yes - -

ABE-7R16T••• - Yes (3) - Yes - -
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ABE-7P16T••• - Yes (3) - Yes - -

Key

(1) With 16 channel adapter with 8 channels twice ABE-7ACC02.

(2) Except for ABE-7S08S2B0.

(3) The unused outputs are at state 1.

Discrete I/O TSX •• modules and modularity

DMZ 28DTK DMZ 64DTK DEZ 12D2K DSZ 08T2K

1 x 16E 1 x 12S 2 x 16E 2 x 16S 1 x 12E 1 x 8S

BasesTELEFAST 2
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23.2 Connection principles for the TELEFAST 2 
interfaces for discrete I/O

At a Glance

Aim of this 
section

This section describes the connection principles for the TELEFAST 2 products for 
discrete input/output modules.

What’s in this 
Section?

This Section contains the following Maps:

Topic Page

Ways of connecting discrete I/O modules: connecting modules to TELEFAST 
interfaces using an HE10 connector

257

Module/base connection principle 259

Dimensions and mounting of the TELEFAST 2 connection bases 261
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Ways of connecting discrete I/O modules: connecting modules to TELEFAST 
interfaces using an HE10 connector

At a Glance Connecting discrete input/output modules to TELEFAST interfaces for connecting 
and adapting fast wiring HE10 connectors, is done with the aid of: 
� a 28 gage multi-stranded sheathed cable (0.08 mm2);
� a 22 gage connection cable (0.34 mm 2).

TSX CDP 102/
202/302 
connection cable

The 28 gage connection cable (0.08 mm2) comes in three different lengths:
� 3 ft 3.4 in length: TSX CDP 102;
� 6 ft 6.8 in length: TSX CDP 202;
� 9 ft 10.2 in length: TSX CDP 302.
This cable is made up of 2 HE10 connectors and a multi-stranded sheathed ribbon 
cable, where each wire has a cross-section area of 0.08 mm2.
Given the small area of each of the wires, you are advised to only use it for low 
current inputs or outputs (< 100 mA per input or output).

TSX CDP 053/
103/203/303 /503 
connection cable

The 22 gage connection cable (0.34 mm2) comes in five different lengths:
� 1 ft 7.7 in length: TSX CDP 053;
� 3 ft 3.4 in length: TSX CDP 103;
� 6 ft 6.8 in length: TSX CDP 203;
� 9 ft 10.2 in length: TSX CDP 303;
� 16 ft 5 in length:  TSX CDP 503.
This cable is made up of 2 sheathed HE10 connectors, and a cable with a cross-
section of 0.34 mm 2, which can take higher currents (> 500 mA).
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Illustration The illustration below shows the two types of connection to the TELEFAST interface 
via multi-strand cable or other cable. 

Note: Check the consistency between the rating of the fuse on board the 
TELEFAST 2 and the fuse which is to be used on the inputs/outputs (see 
Connecting modules).

TELEFAST 2 ABE-7H•••••

TSX CDP cable ••3

Module

TSX CDP cable •02
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Module/base connection principle

At a Glance The principle for connecting the discrete input/output module to a TELEFAST 2
interface is shown here.

Illustration The diagram below shows the connection between a discrete I/O module with an 
HE10 connector and a TELEFAST 2 base. 

(1) TSX CDP •02 cable or TSX CDP ••3 cable.

Module with HE10 connector 
(16 channels per connector)

Connection for channels 0 to 7

Connection for channels 8 to 15

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1588 of 3383



TELEFAST 2 for Discrete I/Os

260 TSX DM 37 xxE

Illustration The diagram below shows the specific case of connecting 16 channels as 8 
channels twice via the ABE-7ACC02adapter base. 

(1) TSX CDP •02 cable or TSX CDP ••3 cable.

Module with HE connector (16 channels per connector)
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Dimensions and mounting of the TELEFAST 2 connection bases

At a Glance Here is an overview of the dimensions of different TELEFAST 2 connection products 
and their mounting methods.

Illustration The illustration below shows the dimensions of the products: ABE-7H••R1•, ABE-
7H••R5•, ABE-7H••R2•, ABE-7H••S21, ABE-7H16R3•, ABE-7S08S2B0, ABE-
7R••S1••, ABE-7R08S210.

(1) Dimension with additional shunt terminal block ABE-7BV20 or ABE-7BV10.

The illustration below shows the dimensions of the products: ABE-7H16S43, ABE-
7S16E2••, ABE-7S08S2B1, ABE-7S16S2B•, ABE-7H16F43•, ABE-7R16S21.
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The illustration below shows the dimensions of the product ABE-7ACC02

The illustration below shows the dimensions of the products: ABE-7R16T2••, ABE-
7P16T2••.

(1) Dimension with additional shunt terminal block ABE-7BV20 or ABE-7BV10.

Reference measuring 211 x 88 mm
(product shown has removable relays and non-mounted screws).
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The illustration below shows the dimensions of the products: ABE-7R16T3••, ABE-
7P16T3••.

(1) Dimension with additional shunt terminal block ABE-7BV20 or ABE-7BV10.

Mounting The TELEFAST 2 bases are mounted on 1.38 in-wide DIN mounting rails.

Reference measuring 272 x 88 mm 
(product shown has removable relays and non-mounted screws).

Note: The input adaptation bases ABE-7S16E2E1 and static output adaptation 
bases ABE-7S••S2B must be mounted vertically and in a horizontal position.
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23.3 The TELEFAST 2 ABE-7H08R10/08R11 and ABE-
7H16R10/16R11 connection bases

Sensor and actuator connections on the ABE-7H08R10/R11 and ABE-7H16R10/
R11 bases

At a Glance This is an overview of the sensor and actuator connections on TELEFAST 2 bases. 

Illustration Description of the connection terminal blocks. 

Note: The bases are originally equipped with a general-purpose, fast-blow fuse 
rated 6.3 A. To guarantee optimum protection, this fuse should be rated according 
to the application (connection to input or output functions) and the maximum 
current allowable in the base.
Type and rating of fuse to be fitted to the base:
� input functions: 0.5A fast blow;
� output functions:

� 2A fast blow on the  ABE-7H16R•• base;
� 6.3A fast blow on the  ABE-7H08R•• base.
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Illustration Connections for input and output functions. 

Connecting the common for sensors:
� onto terminals 1 or 2: sensors to the ‘+’ of the supply (positive logic inputs).

Connecting the common for actuators:
� onto terminals 3 or 4: actuators to the ‘-’ of the supply (positive logic outputs).
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23.4 The TELEFAST 2 ABE-7H12R10/12R11 
connection bases

Sensor and actuator connections on the ABE-7H12R10/R11 bases

At a Glance This is an overview of the sensor and actuator connections on TELEFAST 2 bases. 

Illustration Description of the connection terminal blocks. 

Note: The bases are originally equipped with a general-purpose, fast-blow fuse 
rated 6.3 A. To guarantee optimum protection, this fuse should be rated according 
to the application (connection to input or output functions) and the maximum 
current allowable in the base.
Type and rating of fuse to be fitted to the base:
� input functions: 0.5A fast blow;
� output functions: 6.3A fast blow on the  ABE-7H12R•• base.
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Illustration Connections for input and output functions. 

Connecting the common for sensors:
� onto terminals 1 or 2: sensors to the ‘+’ of the supply (positive logic inputs).

Connecting the common for actuators:
� several terminals linked to the ‘-‘ polarity (3, 4, 200, 201, 202, and 203) allowing 

sharing in groups of 4 or 2 channels (positive logic outputs).
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23.5 The TELEFAST 2 ABE-7H08R21 and ABE-
7H16R20/16R21/16R23 connection bases

Sensor and actuator connections on the ABE-7H08R21 and ABE-7H16R20/R21/
R23 bases for type 2 inputs

At a Glance This is an overview of the sensor and actuator connections on TELEFAST 2 bases. 

Illustration Description of the connection terminal blocks. 

Note: The bases are originally equipped with a general-purpose, fast-blow fuse 
rated 2 A. To guarantee optimum protection, this fuse should be rated according to 
the application (connection to input or output functions) and the maximum current 
allowable in the base.
Type and rating of fuse to be fitted to the base:
� input functions: 0.5A fast blow;
� output functions:

� 2A fast blow on the  ABE-7H16R•• base;
� 6.3A fast blow on the  ABE-7H08R•• base.
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Illustration Connections for input and output functions. 

Connecting the common for sensors:
� in order to create the shared sensor supply, position the jumper (1) on terminals 

1 and 2: terminals 200 to 215 will be on the ‘+’ of the supply (positive logic inputs).

Connecting the common for actuators:
� in order to create the shared supply for the actuators, position the jumper (2) on 

terminals 3 and 4: terminals 200 to 215 will be on the ‘-’ of the supply (positive 
logic outputs).
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23.6 The TELEFAST 2 ABE-7H12R20/12R21 
connection bases

Sensor and actuator connections on the ABE-7H12R20/R21 bases

At a Glance This is an overview of the sensor and actuator connections on TELEFAST 2 bases.

Illustration Description of the connection terminal blocks. 

Note: The bases are originally equipped with a general-purpose, fast-blow fuse 
rated 6.3 A. To guarantee optimum protection, this fuse should be rated according 
to the application (connection to input or output functions) and the maximum 
current allowable in the base.
Type and rating of fuse to be fitted to the base:
� input functions: 0.5A fast blow;
� output functions: 6.3A fast blow on the  ABE-7H12R•• base.
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Illustration Connections for input and output functions. 

Connecting the common for sensors:
� in order to create the shared sensor supply, position the jumper (1) on terminals 

1 and 2: terminals 200 to 215 will be on the ‘+’ of the supply (positive logic inputs).
Terminals 216, 217, 218 and 219 are linked to the ‘-‘ polarity.

Connecting the common for actuators:
� in order to create the shared supply for the actuators, position the jumper (2) on 

terminals 3 and 4: terminals 200 to 215 will be on the ‘-’ of the supply (positive 
logic outputs).
Terminals 216, 217, 218 and 219 are linked to the ‘-‘ polarity.

Module and sensor 
supply

Module and actuator 
supply

sensors actuators

C
ha

nn
el

 0

C
ha

nn
el

 1

C
ha

nn
el

 7

C
ha

nn
el

 1
1

C
ha

nn
el

 0

C
ha

nn
el

 1

C
ha

nn
el

 7

C
ha

nn
el

 1
1

+ +- -
(1) (2)

+ 24 - 0
VDC

+ 24 - 0
VDC VDCVDC

ABE- ABE-
7H12R20/21 7H12R20/21

1 2 3 4 10
0

10
1

10
7

11
1

1 2 3 4 10
0

10
1

10
7

11
1

20
0

20
1

20
7

21
1

20
0

20
1

20
7

21
1

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1600 of 3383



TELEFAST 2 for Discrete I/Os

272 TSX DM 37 xxE

23.7 TELEFAST 2 ABE-7H08S21/16S21 connection 
bases

Sensor and actuator connections on ABE-7H08S21/16S21 bases with one 
isolator per channel

At a Glance This is an overview of the sensor and actuator connections on TELEFAST 2 bases. 

Illustration Description of the connection terminal blocks. 

Note: The bases are originally equipped with a general-purpose, fast-blow fuse 
rated 2 A. To guarantee optimum protection, this fuse should be rated according to 
the application (connection to input or output functions) and the maximum current 
allowable in the base.
Type and rating of fuse to be fitted to the base:
� input functions: 0.5A fast blow;
� output functions:

� 2A fast blow on the ABE-7H16S21 base;
� 6.3 A fast blow on the ABE-7H08S21 base.
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Illustration Connections for input and output functions. 

Connecting the common for sensors:
� in order to create the shared sensor supply, position the jumper (1) on terminals 

1 and 2: terminals 200 to 215 will be on the ‘+’ of the supply (positive logic inputs).
Connecting the common for actuators:
� in order to generate the shared supply for the actuators, position the jumper (2) 

on terminals 3 and 4: terminals 200 to 215 will be on the ‘-’ of the supply (positive 
logic outputs).
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23.8 TELEFAST 2 ABE-7H12S21 connection base

Sensor and actuator connections on the ABE-7H12S21 base with 1 isolator per 
channel

At a Glance This is an overview of the sensor and actuator connections on the TELEFAST 2
base. 

Illustration Description of the connection terminal blocks. 

Note: The base is originally equipped with a general-purpose, fast-blow fuse rated 
6.3 A. To guarantee optimum protection, this fuse should be rated according to the 
application (connection to input or output functions) and the maximum current 
allowable in the base.
Type and rating of fuse to be fitted to the base:
� input functions: 0.5A fast blow;
� output functions: 6.3A fast blow on the ABE-7H12S21 base.
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Illustration Connections for input and output functions. 

Connecting the common for sensors:
� in order to create the shared sensor supply, position the jumper (1) on terminals 

1 and 2: terminals 200 to 215 will be on the ‘+’ of the supply (positive logic inputs).
Terminals 216, 217, 218 and 219 are linked to the ‘-‘ polarity.

Connecting the common for actuators:
� in order to create the shared supply for the actuators, position the jumper (2) on 

terminals 3 and 4: terminals 200 to 215 will be on the ‘-’ of the supply (positive 
logic outputs).
Terminals 216, 217, 218 and 219 are linked to the ‘-‘ polarity.
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23.9 The TELEFAST 2 ABE-7H16R30/16R31 
connection bases

Sensor and actuator connections on the ABE-7H16R30/R31 bases

At a Glance This is an overview of the sensor connections on TELEFAST 2 bases. 

Illustration Description of the connection terminal blocks. 

Note: The bases are originally equipped with a general-purpose, fast-blow fuse 
rated 2 A. To guarantee optimum protection, this fuse should be rated according to 
the application and the maximum current allowable in the base.
Type and rating of fuse to be fitted to the base:
� input functions: 0.5A fast blow.
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Illustration Input function connections. 

Connecting the common for sensors:
� to create the shared sensor supply:

� position the jumper wire (1) on terminals 1 and 2: terminal blocks 200 to 215 
will be at the "+" of the supply;

� link terminal 4 to one of the C terminals of the 3rd level (2): terminal blocks 300 
to 315 will be at the "-" of the supply.

Note: The ABE-7H16R30/R31 base can also be used for connecting actuators. 
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23.10 TELEFAST 2 ABE-7H12R50 connection base

Sensor and actuator connections on the ABE-7H12R50 bases

At a Glance This is an overview of the sensor and actuator connections on the TELEFAST 2
base. 

Illustration Description of the connection terminal blocks. 

Note: The base is originally equipped with a general-purpose, fast-blow fuse rated 
6.3 A. To guarantee optimum protection, this fuse should be rated according to the 
application (connection to input or output functions) and the maximum current 
allowable in the base.
Type and rating of fuse to be fitted to the base:
� input functions: 0.5A fast blow;
� output functions: 6.3A fast blow on the ABE-7H12R50 base.
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Illustration Connections for input and output functions. 

Connecting the common for sensors:
� onto terminals 1 or 2: sensors to the ‘+’ of the supply (positive logic inputs).

Terminals 200, 201, 202 and 203 are linked to the ‘-‘ polarity.

Connecting the common for actuators:
� several terminals linked to the ‘-‘ polarity (3, 4, 202, 202, and 203) allow sharing 

in groups of 4 or 2 channels (positive logic outputs).
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23.11 TELEFAST 2 ABE-7H16R50 connection base

Sensor and actuator connections on the ABE-7H16R50 base

At a Glance This is an overview of the sensor and actuator connections on the TELEFAST 2
base. 

Illustration Description of the connection terminal blocks. 

Note: The base is originally equipped with a general-purpose, fast-blow fuse rated 
6.3 A. To guarantee optimum protection, this fuse should be rated according to the 
application (connection to input or output functions) and the maximum current 
allowable in the base.
Type and rating of fuse to be fitted to the base:
� input functions: 0.5A fast blow;
� output functions: 2A fast blow on the ABE-7H16R50 base.
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Illustration Connections for input and output functions. 

Connecting the common for sensors:
� onto terminals 1 or 2: sensors to the ‘+’ of the supply (positive logic inputs).

Connecting the common for actuators:
� onto terminals 3 or 4: actuators to the ‘-’ of the supply (positive logic outputs).
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23.12 TELEFAST 2 ABE-7H16F43 connection base

Actuator connections on ABE-7H16F43 output base with one fuse and one 
isolator per channel

At a Glance This is an overview of the actuator connections on TELEFAST 2 bases.

Illustration Description of the connection terminal blocks. 

Illustration Output connection functions. 

Functionality per channel:
� original fitted 0.125 A fuse;
� isolator cuts the ‘-’ and the channel signal simultaneously.
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Type and rating of fuse originally fitted to the base: 
2A fast blow

Note: Terminals 200..215 are connected to the ‘-’ polarity of the supply.
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23.13 TELEFAST 2 ABE-7H16S43 connection base

Sensor connections on ABE-7H16S43 output base with one fuse and one 
isolator per channel

At a Glance This is an overview of the sensor connections on TELEFAST 2 bases.

Illustration Description of the connection terminal blocks. 

Illustration Input function connections. 

Functionality per channel:
� original fitted 0.125 A fuse;
� isolator cuts the ‘+’ and the channel signal simultaneously.
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Type and rating of fuse originally fitted to the base: 
2A fast blow

Note: Terminals 200..215 are connected to the ‘+’ polarity of the supply.
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23.14 TELEFAST2 ABE-7R08S111/16S111 connection 
bases

At a Glance

Aim of this 
section

This section introduces the TELEFAST 2 ABE-7R08S111/16S111 connection 
bases.

What’s in this 
Section?

This Section contains the following Maps:

Topic Page

Actuator connections on non removable relay output adaptation bases ABE-
7R08S111/16S111.

285

Characteristics of non removable relay output adaptation bases ABE-
7R08S111/16S111.

287
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Actuator connections on non removable relay output adaptation bases           
ABE-7R08S111/16S111.

At a Glance This is a description of the actuator connections on:
� base TELEFAST 2 ABE-7R08S111, 8 relay outputs, 1 F twice , four common DC 

or AC currents;
� base TELEFAST 2 ABE-7R16S111, 16 relay outputs, 1 F twice , eight common 

DC or AC currents.

Illustration Description of the connection terminal blocks. 
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Illustration Output connection functions. 

Fu Fuse rating according to the load.
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Note: The bases are originally equipped with a general-purpose, fast-blow fuse 
rated 1 A.
Protection of relay contacts:
� a protection circuit must be mounted onto the terminals of each actuator:

� RC or MOV circuit in the case of alternating current;
� discharge diode for direct current.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1615 of 3383



TELEFAST 2 for Discrete I/Os

TSX DM 37 xxE 287

Characteristics of non removable relay output adaptation bases ABE-7R08S111/
16S111.

At a Glance This section describes the general characteristics of bases TELEFAST 2 ABE-
7R08S111/16S111.

General 
characteristics

This table describes the general characteristics of bases ABE-7R08S111/16S111

Base types ABE-7R08S111 ABE-7R16S111

Channel number 8 16

Contact characterisitics

Job limit voltage Alternating 250 V

Direct 30 V

Thermal current 3 A

Alternating current 
load

Resistive, load AC12 Voltage 230 VAC

Current (1) 0.6 A

Inductive, load AC15 Voltage 230 VAC

Current (1) 0.4 A

Direct current load Resistive, load DC12 Voltage 24 VDC

Current (1) 0.6 A

Inductive, load DC13 (2) Voltage 24 VDC

Current (1) 0.2 A

Minimum switching Current 1 mA

Voltage 5 V

Response time State 0 to 1 10 ms

State 1 to 0 6 ms

Maximum speed of function loading 0.5 Hz

Built-in protection 
measures

Against overloads and short-circuits: None, provide one rapid fusion fuse per 
channel or group of channels.

Against alternating current inductive 
overcharging

None, each RC circuit or MOV (ZNO) 
suppressor, must be mounted on the 
posts of each pre-actuator appropriate 
to the voltage.

Against direct current inductive overcharging none, each discharge diode must be 
mounted on the posts of each pre-
actuator.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1616 of 3383



TELEFAST 2 for Discrete I/Os

288 TSX DM 37 xxE

Voltage assigned to insulation Coil/contact 300 V

Voltage assigned to shock resistance (1.2/50) Coil/contact 2.5 kV

Key

(1) For 0.5 x 106 maneuvers.

(2) L/R = 10 ms.

Base types ABE-7R08S111 ABE-7R16S111
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23.15 TELEFAST2 ABE-7R08S210/16S210 connection 
bases

At a Glance

Aim of this 
section

This section introduces the TELEFAST 2 ABE-7R08S210/16S210 connection 
bases.

What’s in this 
Section?

This Section contains the following Maps:

Topic Page

Actuator connections on non removable relay output adaptation bases ABE-
7R08S210/16S210.

290

Characteristics of non removable relay output adaptation bases ABE-
7R08S210/16S210.

292
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Actuator connections on non removable relay output adaptation bases ABE-
7R08S210/16S210.

At a Glance This is an overview of the actuator connections on TELEFAST 2 ABE-7R08S210/
16S210 bases, 8 or 16 relay outputs, 1 F, potential free contact.

Illustration Description of the connection terminal blocks. 
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Illustration Output connection functions. 
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Type and rating of fuse originally fitted to the base: 
1 A fast blow

Supply for ABE-7• base and 
TSX• module outputs

Type and rating of fuse originally fitted to the base: 
1 A fast blow

Note: Protection of relay contacts:
� a protection circuit must be mounted onto the terminals of each actuator:

� RC or MOV circuit on alternating current;
� discharge diode for direct current.
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Characteristics of non removable relay output adaptation bases ABE-7R08S210/
16S210.

At a Glance This section describes the general characteristics of bases TELEFAST 2 ABE-
7R08S210/16S210.

General 
characteristics

This table describes the general characteristics of bases ABE-7R08S210/16S210

Base types ABE-7R08S210 ABE-7R16S210

Channel number 8 16

Contact characteristics

Job limit voltage Alternating 250 V

Direct 125 V

Thermal current 5 A

Alternating current 
load

Resistive, load AC12 Voltage 230 VAC

Current (1) 1,5 A

Inductive, load AC15 Voltage 230 VAC

Current (1) 0.9 A

Direct current load Resistive, load DC12 Voltage 24 VDC

Current (1) 1.5 A

Inductive, load DC13 (2) Voltage 24 VDC

Current (1) 0.6 A

Minimum switching Current 10 mA

Voltage 5 V

Response time State 0 to 1 10 ms

State 1 to 0 5 ms

Maximum speed of function loading 0.5 Hz

Built-in protection 
measures

Against overloads and short-circuits: None, provide one rapid fusion fuse per 
channel or group of channels.

Against alternating current inductive 
overcharging

None, each RC circuit or MOV (ZNO) 
suppressor, must be mounted on the 
posts of each pre-actuator appropriate 
to the voltage.

Against direct current inductive overcharging None, each discharge diode must be 
mounted on the posts of each pre-
actuator.

Voltage assigned to insulation Coil/contact 300 V
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Voltage assigned to shock resistance (1.2/50) Coil/contact 2.5 kV

Key

(1) For 0.5 x 106 maneuvers.

(2) L/R = 10 ms.

Base types ABE-7R08S210 ABE-7R16S210
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23.16 TELEFAST 2 ABE-7R16S212 connection base

At a Glance

Aim of this 
section

This section describes the connection base TELEFAST 2 ABE-7R16S212.

What’s in this 
Section?

This Section contains the following Maps:

Topic Page

Actuator connections on non removable relay output adaptation bases ABE-
7R16S212.

295

Characteristics of non removable relay output adaptation bases ABE-
7R16s212.

296
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Actuator connections on non removable relay output adaptation bases           
ABE-7R16S212.

At a Glance This is an overview of the actuator connections for base TELEFAST 2 ABE-
7R16S212, 16 relay outputs, 1F, with distribution of the polarities by 8 channel 
group.

Illustration Description of the connection terminal blocks. 

Illustration Output connection functions. 

Fu Fuse rating according to the load.

+24VDC

Fuse   I=1Amax.
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Fu
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Fu

Supply for ABE-7• base and 
TSX• module outputs

Type and rating of fuse originally fitted to the base: 
1 A fast blow

Note: Protection of relay contacts:
� a protection circuit must be mounted onto the terminals of each actuator:

� RC or MOV circuit on alternating current;
� discharge diode for direct current.
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Characteristics of non removable relay output adaptation bases ABE-7R16s212.

At a Glance This section describes the general characteristics of base TELEFAST 2 ABE-
7R16S212.

General 
characteristics

This table describes the general characteristics of base ABE-7R16S212

Base type ABE-7R16S212

Channel number 16

Contact characteristics

Job limit voltage Alternating 250 V

Direct 125 V

Thermal current 5 A

Alternating current 
load

Resistive, load AC12 Voltage 230 VAC

Current (1) 1.5 A

Inductive, load AC15 Voltage 230 VAC

Current (1) 0.9 A

Direct current load Resistive, load DC12 Voltage 24 VDC

Current (1) 1.5 A

Inductive, load DC13 (2) Voltage 24 VDC

Current (1) 0,6 A

Minimum switching Current 10 mA

Voltage 5 V

Response time State 0 to 1 10 ms

State 1 to 0 5 ms

Maximum speed of function loading 0.5 Hz

Built-in protection 
measures

Against overloads and short-circuits None, provide one rapid fusion fuse per 
channel or group of channels.

Against alternating current inductive 
overcharging

None, each RC circuit or MOV (ZNO) 
suppressor, must be mounted on the 
posts of each pre-actuator appropriate 
to the voltage.

Against direct current inductive overcharging None, each discharge diode must be 
mounted on the posts of each pre-
actuator.

Voltage assigned to insulation Coil/contact 300 V
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Voltage assigned to shock resistance (1.2/50) Coil/contact 2.5 kV

Key

(1) For 0.5 x 106 maneuvers.

(2) L/R = 10 ms.

Base type ABE-7R16S212
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23.17 Connection bases TELEFAST 2 ABE-7S16E2B1/
E2E1/E2E0/E2F0/E2M0

At a Glance

Aim of this 
section

This section introduces the TELEFAST 2 ABE-7 S16E2B1/E2E1/E2E0/E2F0/E2M0
connection bases.

What’s in this 
Section?

This Section contains the following Maps:

Topic Page

Sensor connections on non removable static relay input adaptation bases 
ABE-7S16E2B1/E2E1/E2E0/E2F0/E2M0

299

Characterisitics of non removable static relay input adaptation bases ABE-
7S16E2B1/E2E1/E2E0/E2F0/E2M0

300
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Sensor connections on non removable static relay input adaptation bases ABE-
7S16E2B1/E2E1/E2E0/E2F0/E2M0

At a Glance This is an overview of the sensor connections on TELEFAST 2 bases.

Illustration Description of the connection terminal blocks. 

Illustration Input function connections. 

Fu Fuse rating according to the load.

+24VDC

Fuse   I=1Amax.
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Type and rating of fuse originally fitted to the base: 
1 A fast blow

Note: Input protection by 2 A fast-blow fuse.
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Characterisitics of non removable static relay input adaptation bases ABE-
7S16E2B1/E2E1/E2E0/E2F0/E2M0

At a Glance This section describes the general characteristics of bases TELEFAST 2 ABE-
7S16E2B1/E2E1/E2E0/E2F0/E2M0.

General 
characteristics

This table describes the general characteristics of bases ABE-7S16E2B1/E2E1/
E2E0/E2F0/E2M0

Base types ABE-
7S16E2B1

ABE-
7S16E2E1

ABE-
7S16E2E0

ABE-
7S16E2F0

ABE-
7S16E2M0

Channel number 16

Command circuit characteristics (1)

Nominal values Voltage 24 VDC 48 VDC 48 VAC 110..130 
VAC

230..240 
VAC

Current 12 mA 13 mA 12 mA 8.3 mA 8 mA

Speed - - 50/60 Hz

Input threshold In state 1 Voltage >= 13.7 V >= 30 V >= 32 V >= 79 V >= 164 V

Current >= 5 mA >= 6 mA >= 5 mA >= 4.5 mA

In state 0 Voltage <= 5 V <= 10 V <= 30 V <= 40 V

Current <= 2 mA <= 1.5 mA <= 2 mA

Speed - - 47/63 Hz

Sensor supply (ripple 
included)

19..30 V 38,4..60 V 38,4..53 V 96..143 V 184..264 V

Compliance with IEC 1131-2 type 1 type 2 type 1

Response time State 0 to 1 0.05 ms 20 ms

State 1 to 0 0.4ms 20 ms

Maximum switching speed 1000 Hz 25 Hz

Voltage assigned to 
insulation

Input/output 300 V

Voltage assigned to shock 
resistance (1.2/50)

Input/output 2.5 kV

Key

(1) Operating piece inputs.
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23.18 TELEFAST2 ABE-7S16S2BO/S2B2 connection 
bases

At a Glance

Aim of this 
section

This section introduces the TELEFAST 2 ABE-7S16S2B0/S2B2 connection bases.

What’s in this 
Section?

This Section contains the following Maps:

Topic Page

Actuator connections on ABE-7S16S2B0/S2B2 static output adaptation bases 302

Characteristics of static output adaptation bases ABE-7S16S2B0/S2B2 303
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Actuator connections on ABE-7S16S2B0/S2B2 static output adaptation bases

At a Glance This is an overview of actuator connections on the TELEFAST 2 ABE-7S16S2B0/
S2B2 bases, 16 static outputs, 24 VDC, 0.5 A.

Illustration Description of the connection terminal blocks. 

Illustration Output connection functions. 

Fu Fuse rating according to the load.

+24VDC

Fuse   I=2Amax.
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Supply for ABE-7• base, TSX• module 
outputs and actuators

Type and rating of fuse originally fitted to the base: 
2 A fast blow
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Characteristics of static output adaptation bases ABE-7S16S2B0/S2B2

At a Glance This section describes the general characteristics of bases TELEFAST 2 ABE-
7S16S2B0/S2B2.

General 
characteristics

This table describes the general characteristics of bases ABE-7S16S2B0/S2B2

Base types ABE-7S16S2B0 ABE-7S16S2B2

Channel number 16

Output circuit characteristics

Direct current load Resistive, load DC12 Voltage 24 VDC

Current 0.5 A

Inductive, load DC13 Voltage 24 VDC

Current 0.25 A

Filament lamp 10 W

Thresholds Voltage 19..30 VDC

Leakage current at state 0 <= 0.3 mA

Breakdown voltage at state 1 <= 0.6 V

Minimum current through channel 1 mA

Response time State 0 to 1 0,1 ms

State 1 to 0 0.02 ms

Built-in protection 
measures

Against overloads and short-circuits Yes by current limiter and disjunctioner 
Id >0.75 A.

Against inductive voltage overflow Yes by integrated breakdown diode.

Against polarity inversions Yes by suppressor

Switching frequency on inductive load < 0.6 LI2

Error detection report Yes No

Voltage assigned to insulation Input/output 300 V

Voltage assigned to shock resistance (1.2/50) Input/output 2.5 kV
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23.19 TELEFAST 2 ABE-7S08S2B1connection base

At a Glance

Aim of this 
section

This section describes the connection base TELEFAST 2 ABE-7S08S2B1.

What’s in this 
Section?

This Section contains the following Maps:

Topic Page

Actuator connections on ABE-7S08S2B1 static output adaptation base 305

Characteristics of ABE-7S08S2B1 static output adaptation bases 306
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Actuator connections on ABE-7S08S2B1 static output adaptation base

At a Glance This is an overview of the actuator connections on the TELEFAST 2 ABE-
7S08S2B1 base, 8 static outputs, 24 VDC, 2 A.

Illustration Description of the connection terminal blocks. 

Illustration Output connection functions. 

Fu Fuse rating according to the load.

+24VDC

Fuse   I=2Amax.
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Supply for ABE-7• base, TSX• module 
outputs and actuators

Type and rating of fuse originally fitted to the base: 
2 A fast blow

Note: Do not connect filament lamps.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1634 of 3383



TELEFAST 2 for Discrete I/Os

306 TSX DM 37 xxE

Characteristics of ABE-7S08S2B1 static output adaptation bases

At a Glance This section describes the general characteristics of  TELEFAST 2 ABE-7S08S2B1
base.

General 
characteristics

This table describes the general characteristics of  ABE-7S08S2B1 base.

Base type ABE-7S08S2B1

Channel number 8

Output circuit characteristics

Direct current load Resistive, load DC12 Voltage 24 VDC

Current 2 A (1)

Inductive, load DC13 Voltage 24 VDC

Current 0.5 A (1)

Filament lamp no

Thresholds Voltage 19..30 VDC

Leakage current at state 0 <= 0.5 mA

Breakdown voltage at state 1 <= 0.5 V

Minimum current through channel 1 mA

Response time State 0 to 1 0.1 ms

State 1 to 0 0.02 ms

Built-in protection 
measures

Against overloads and short-circuits Yes by current limiter and 
disjunctioner Id >2.6 A.

Against inductive voltage overflow Yes by integrated breakdown 
diode.

Against polarity inversions Yes by suppressor

Switching frequency on inductive load < 0.5 LI2

Error detection report Yes

Voltage assigned to insulation Input/output 300 V

Voltage assigned to shock resistance (1.2/50) Input/output 2.5 kV

Key

(1) 1 channel out of 2 alternating between 50 °C and +60 °C

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1635 of 3383



TELEFAST 2 for Discrete I/Os

TSX DM 37 xxE 307

23.20 TELEFAST 2 ABE-7S08S2B0 connection base

At a Glance

Aim of this 
section

This section describes the TELEFAST 2 ABE-7S08S2B0 connection base.

What’s in this 
Section?

This Section contains the following Maps:

Topic Page

Actuator connections on the ABE-7S08S2B0 static output adaptation base 308

Characteristics of the ABE-7S08S2B0 static output adaptation bases 309
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Actuator connections on the ABE-7S08S2B0 static output adaptation base

At a Glance This is an overview of the actuator connections on TELEFAST 2 ABE-7S08S2B0
bases, 8 static outputs, 24 VDC, 0.5 A.

Illustration Description of the connection terminal blocks. 

Illustration Output connection functions. 

Fu Fuse rating according to the load.

+24VDC

Fuse   I=2Amax.

0VDC ABE7-S08S2B0 8 non isolated outputs 24VDC 0.5A
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Type and rating of fuse 
originally fitted to the 
base: 2 A fast blow
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Characteristics of the ABE-7S08S2B0 static output adaptation bases

At a Glance This section describes the general characteristics of the TELEFAST 2 ABE-
7S08S2B0 base.

General 
characteristics

This table describes the general characteristics of the ABE-7S08S2B0 base.

Base type ABE-7S08S2B0

Channel number 8

Output circuit characteristics

Direct current load Resistive, load DC12 Voltage 24 VDC

Current 0.5 A

Inductive, load DC13 Voltage 24 VDC

Current 0.25 A

Filament lamp 10 W

Thresholds Voltage 19..30 VDC

Leakage current at state 0 <= 0.3 mA

Breakdown voltage at state 1 <= 0.6 V

Minimum current through channel 1 mA

Response time State 0 to 1 0.1 ms

State 1 to 0 0.02 ms

Built-in protection 
measures

Against overloads and short-circuits Yes by current limiter and 
circuit breaker Id >0.75 A.

Against inductive voltage overflow Yes by integrated breakdown 
diode.

Against polarity inversions Yes by suppressor

Switching frequency on inductive load < 0.6 LI2

Error detection report Yes

Voltage assigned to insulation Input/output 300 V

Voltage assigned to shock resistance (1.2/50) Input/output 2.5 kV
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TELEFAST 2 for Discrete I/Os

310 TSX DM 37 xxE

23.21 The TELEFAST2 ABE-7R16T210/P16T210 
connection bases

Actuator connections on ABE-7R16T210/P16T210 electromechanical or static 
output relay bases (size 10 mm)

At a Glance This is a description of the actuator connections on:
� TELEFAST 2 ABE-7R16T210 base, 16 relay outputs, 1 F, potential free contact, 

with electromagnetic relay;
� TELEFAST 2 ABE-7P16T210 base, 16 relay outputs, 1 F, potential free contact, 

relay not provided.

Illustration Description of the connection terminal blocks. 

Illustration Output connection functions 
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Supply for ABE-7• base and 
TSX• module outputs

Type and rating of fuse originally fitted to the base: 
1 A fast blow
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Note: Provide one protection fuse per actuator or per group if fed from the same 
voltage.
Protection of relay contacts:
� a protection circuit must be mounted onto the terminals of each actuator:

� RC or MOV circuit on alternating current;
� discharge diode for direct current.
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312 TSX DM 37 xxE

23.22 The TELEFAST2 ABE-7R16T212/P16T212 
connection bases

Actuator links on ABE-7R16T212/P16T212 electromechanical or static output 
relay bases (size 10 mm)

At a Glance This is a description of the actuator connections on:
� TELEFAST 2 ABE-7R16T212 base, 16 relay outputs, 1 F, with distribution of the 

2 polarities by 8 channel group, with electromagnetic relay;
� TELEFAST 2 ABE-7P16T212 base, 16 relay outputs, 1 F, distribution of the 2 

polarities by 8 channel group, relay not provided.

Illustration Description of the connection terminal blocks. 

Illustration Output connection functions. 

Fu Fuse rating according to the load.
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Supply for ABE-7• base and 
TSX• module outputs

Type and rating of fuse originally fitted to the base: 
1 A fast blow
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Note: Protection of relay contacts:
� a protection circuit must be mounted onto the terminals of each actuator:

� RC or MOV circuit in the case of alternating current;
� discharge diode for direct current.
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314 TSX DM 37 xxE

23.23 TELEFAST 2 ABE-7R16T230 connection base

Actuator connections on ABE-7R16T230 electromechanical output relay bases 
(size 10 mm)

At a Glance This is an overview of the actuator connections on the TELEFAST 2 ABE-
7R16T230 base, with 1 OF electromagnetic relay, potential free contact.

Illustration Description of the connection terminal blocks. 

Illustration Output connection functions. 
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Type and rating of fuse originally fitted to the base: 
1 A fast blow

Note: Provide one protection fuse per actuator or per group if fed from the same voltage.
Protection of relay contacts:
� a protection circuit must be mounted onto the terminals of each actuator:

� RC or MOV circuit in the case of alternating current;
� discharge diode for direct current.
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23.24 TELEFAST 2 ABE-7R16T231 connection base

Actuator connections on ABE-7R16T231 electromechanical output relay base 
(size 10 mm)

At a Glance This is an overview of the actuator connections on base TELEFAST 2 ABE-
7R16T231, with 1 OF electromechanical relay, distribution of a common per group 
of 8 channels.

Illustration Description of the connection terminal blocks. 

Illustration Output connection functions. 

Fu Fuse rating according to the load.
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Supply for ABE-7• base and 
TSX• module outputs

Type and rating of fuse originally fitted to the base: 
1 A fast blow
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Note: Protection of relay contacts:
� a protection circuit must be mounted onto the terminals of each actuator:

� RC or MOV circuit in the case of alternating current;
� discharge diode for direct current.
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23.25 TELEFAST 2 ABE-7P16T214 connection base

Actuator connections on ABE-7P16T214 electromechanical or static output 
relay bases (size 10 mm)

At a Glance This is an overview of the actuator connections on the TELEFAST 1 ABE-
7P16T214 base, 16 relay outputs, 1 F, potential free contact, 1 fuse per channel, 
relay not provided.

Illustration Description of the connection terminal blocks. 

Illustration Output connection functions. 
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Supply for ABE-7• base and 
TSX• module outputs

Type and rating of fuse originally fitted to the base: 
1 A fast blow

Functionality per channel:
0.5 A fuse.
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Note: Provide one protection fuse per actuator or per group if fed from the same 
voltage.
Protection of relay contacts:
� a protection circuit must be mounted onto the terminals of each actuator:

� RC or MOV circuit in the case of alternating current;
� discharge diode for direct current.
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23.26 TELEFAST 2 ABE-7P16T215 connection base

Actuator connections on ABE-7P16T215 electromechanical or static output 
relay bases (size 10 mm)

At a Glance This is an overview of the actuator connections on the TELEFAST 1 ABE-
7P16T215 base, 16 relay outputs, 1 F, distribution of 2 polarities per group of 8 
channels, 1 fuse per channel, relay not provided.

Illustration Description of the connection terminal blocks. 

Illustration Output connection functions. 

Fu Fuse rating according to the load.
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Supply for ABE-7• base and 
TSX• module outputs

Type and rating of fuse originally fitted to the base: 
1 A fast blow

Functionality per channel:
0.5 A fuse.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1648 of 3383



TELEFAST 2 for Discrete I/Os
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Note: Protection of relay contacts:
� a protection circuit must be mounted onto the terminals of each actuator:

� RC or MOV circuit in the case of alternating current;
� discharge diode for direct current.
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23.27 The TELEFAST2 ABE-7R16T330/P16T330 
connection bases

Actuator connections on ABE-7R16T330/P16T330 electromechanical output 
relay bases (size 12.5 mm)

At a Glance This is a description of the actuator connections on:
� the TELEFAST 2 ABE-7R16T330 bases, 16 relay outputs, potential free contact, 

with electromagnetic relay;
� the TELEFAST 2 ABE-7P16T330 bases, 16 relay outputs, potential free contact, 

relay not provided.

Illustration Description of the connection terminal blocks. 

ABE-7R16T330/P16T330 16 output relays, 1 OF, potential free contact, ABE-7R16T330 with 
electromagnetic relays, ABE-7P16T330 relays not provided.

Illustration Output connection functions. 
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Supply for ABE-7• base and 
TSX• module outputs

Type and rating of fuse originally fitted to the base: 
1 A fast blow
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322 TSX DM 37 xxE

Note: Provide one protection fuse per actuator or per group if fed from the same 
voltage.
Protection of relay contacts:
� a protection circuit must be mounted onto the terminals of each actuator:

� RC or MOV circuit in the case of alternating current;
� discharge diode for direct current.
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23.28 The TELEFAST2 ABE-7R16T332/P16T332 
connection bases

Actuator connections on ABE-7R16T332/P16T332 electromechanical output 
relay bases (size 12.5 mm)

At a Glance This is a description of the actuator connections on:
� the TELEFAST 2 ABE-7R16T332 base, 16 relay outputs, 1 OF, distribution of the 

2 polarities by 4 channel group, with electromagnetic relay;
� the TELEFAST 2 ABE-7P16T332 base, 16 relay outputs, 1 OF, distribution of the 

2 polarities by 4 channel group, relays not provided.

Illustration Description of the connection terminal blocks. 

Illustration Output connection functions. 

ABE7-R16T332 16 Relay Outputs
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Supply for ABE-7• base and 
TSX• module outputs

Type and rating of fuse originally fitted to the base: 
1 A fast blow
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Note: Provide one protection fuse per actuator or per group if fed from the same 
voltage.
Protection of relay contacts:
� a protection circuit must be mounted onto the terminals of each actuator:

� RC or MOV circuit in the case of alternating current;
� discharge diode for direct current.
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23.29 TELEFAST 2 ABE-7R16T370 linking base

Actuator connections on ABE-7R16T370 electromechanical output relay bases 
(size 12.5 mm)

At a Glance This is an overview of the actuator connections on the TELEFAST 2 ABE-
7R16T370 base, 16 relay outputs, 2 OF, potential free contact.

Illustration Description of the connection terminal blocks. 

Illustration Output connection functions. 

ABE7-R16T370 16 Relay Outputs
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100300
115315

215

Supply for ABE-7• base and 
TSX• module outputs

Type and rating of fuse originally fitted to the base: 
1 A fast blow
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Note: Provide one protection fuse per actuator or per group if fed from the same 
voltage.
Protection of relay contacts:
� a protection circuit must be mounted onto the terminals of each actuator:

� RC or MOV circuit in the case of alternating current;
� discharge diode for direct current.
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23.30 TELEFAST 2 ABE-7P16T334 linking base

Actuator connections on ABE-7P16T334 electromechanical or static output 
relay bases (size 12.5 mm)

At a Glance This is an overview of the actuator connections on the TELEFAST 1 ABE-
7P16T334 base, 16 relay outputs, 1 OF, potential free contact, relays not provided.

Illustration Description of the connection terminal blocks. 

Illustration Output connection functions. 

ABE7-P16T334 16 Relay Outputs
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Q14
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4

11
4

21
4

Q15

31
5

11
5

21
5

+24VDC

Fuse   I=1Amax.

0VDC

PLCPLC

Actuator 24..240 VCA 
or 5..127 VDC supply

Channel 0 Channel 1 Channel 15

ABE-7P16T334

- 0
VDC VDC
+ 24

100300
200

101301
201

115315
215

Supply for ABE-7• base and TSX•
module outputs

Type and rating of fuse 
originally fitted to the base: 
1 A fast blow

Functionality per channel:
0.5 A fuse.
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Note: Provide one protection fuse per actuator or per group if fed from the same 
voltage.
Protection of relay contacts:
� a protection circuit must be mounted onto the terminals of each actuator:

� RC or MOV circuit in the case of alternating current;
� discharge diode for direct current.
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23.31 TELEFAST 2 ABE-7P16T318 linking base

Actuator connections on ABE-7P16T318 electromechanical or static output 
relay base (width 12.5 mm)

At a Glance This is an overview of the actuator connections on the TELEFAST 2 ABE-
7P16T318 base, 16 relay outputs, 1 OF, distribution of the 2 polarities per group of 
4 channels, 1 fuse and 1 isolator per channel, relays not provided.

Illustration Description of the connection terminal blocks. 

Illustration Output connection functions. 

ABE7-P16T318 16 Relay Outputs
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5

11
5

+24VDC

Fuse   I=1Amax.
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Q2

+ 
/  
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/  

Q14
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/  

Q1 Q3 Q5 Q7 Q9 Q11 Q13 Q15Q12

+ 
/  

-  /  
1 - 3 - 5 - 7
2 - 4 - 6 - 8

Actuator 
24..240 VCA 
or 5..127 VDC 
supply

Channels 4 to 7 Channels 8 to 11 Channels 12 to 15Channels 0 to 3

ABE-7P16T318
- 0

VDC VDC
+ 24

1 200

U2

3 5 6 72 4 8

U3 U4U1

100 NC 203 103 207 107 211 111

Supply for ABE-7• base and 
TSX• module outputs

Type and rating of fuse originally fitted to the base: 
1 A fast blow

Functionality per channel:
- 2 A fuse,
- isolation of common
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Note: Provide a protection fuse on the actuator supply.
Protection of relay contacts:
� a protection circuit must be mounted onto the terminals of each actuator:

� RC or MOV circuit in the case of alternating current;
� discharge diode for direct current.
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23.32 The TELEFAST 2 ABE-7P16F310 connection base

Sensor connections on ABE-7P16F310 static input relay base (width 12.5 mm)

At a Glance This is an overview of the actuator connections on the TELEFAST 1 ABE-
7P16F310 base, 16 relay outputs, potential free contact, relays not provided.

Illustration Description of the connection terminal blocks. 

Illustration Output connection functions. 

ABE7-P16F310 16 Relay Inputs
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0VDC

PLCPLC
+ /  

I2 I8I4 I6 I10 I12 I14I1 I3 I5 I7 I9 I11 I13 I15

-  /  
1 xx
2 xx

24..240 VAC or 
5..127 VDC 
sensor supply Channel 1 Channel 15

Channel 0

sensors

ABE-7P16F310

- 0
VDC VDC

115
215101

201100
200

+ 24
I0 I1 I15

Supply for ABE-7• base and 
TSX• module outputs

Type and rating of fuse originally fitted to the base: 
1 A fast blow

Note: Provide one protection fuse per group of sensors if supplied from the same 
voltage.
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23.33 TELEFAST 2 ABE-7P16F312 linking base

Sensor connections on ABE-7P16F312 static input relay bases (size 12.5 mm)

At a Glance This is an overview of the actuator connections on the TELEFAST 1 ABE-
7P16F312 base, 16 relay outputs, distribution of the 2 polarities per 8 channel group, 
relays not provided.

Illustration Description of the connection terminal blocks. 

Illustration Output connection functions. 

ABE7-P16F312 16 Relay Inputs
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5 6 7 N
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Sensor supply
channels 0 to 7
 24...240 VAC or 5..127 VDC

Channel 1 Channel 7Channel 0

sensors

Sensor supply
channels 8 to 15
24..240 VCA or 5..127 VDC

Channel 15

ABE-7P16F312
- 0

VDC VDC
+ 24

NC
NC

200 201 103 2 4
100 101 203 1 3 204 107 NC NC 208 5 7 215 NC

104 207 NC NC 108 6 8 115 NC

I0 I1 I3 I4 I7 I8 I15

Supply for ABE-7• base and TSX•
module outputs

Type and rating of fuse originally fitted to the 
base: 1 A fast blow

Note: Plan for a protection fuse for the sensor supply.
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23.34 TELEFAST 2 connection base accessories

At a Glance

Aim of this 
section

This section introduces the TELEFAST 2 connection bases’ range of accessories.

What’s in this 
Section?

This Section contains the following Maps:

Topic Page

Catalog of TELEFAST 2 connection base accessories 334

Association table for the relays on ABE-7R16T•••, ABE-7P16T••• and ABE-
7P16F••• bases.

337

Characteristics of the removable ABR-7••• electromechanical output relays 339

Characteristics of the removable ABS-7E•• static input relays 340

Characteristics of the removable ABS-7S•• static output relays 341
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Catalog of TELEFAST 2 connection base accessories

At a Glance The catalog of connection base accessories is shown here TELEFAST 2 for discrete 
I/O modules.

Catalog The table below shows the catalog of connection base accessories TELEFAST 2.

Product 
reference

Illustration Description

Additional shunt terminal block

ABE-7BV10 - Terminal block fitted with 10 screw terminal blocks.

ABE-7BV20 TELEFAST 2 accessory Terminal block fitted with 20 screw terminal blocks.

Adapter base

ABE-7ACC02 - Enables the changeover from 16 channels to 2 x 8 channels.

Mounting kit

ABE-7ACC01 - Allows the bases to be mounted on full boards.

Waterproof cable bushing

ABE-7ACC84 - Allows the enclosure to be fed through without dividing up the 
leads.

Enclosure feed-through

ABE-7ACC83 - Connectors HE10 for 8/12 channels -> M23 cylindrical connector.

ABE-7ACC82 TELEFAST 2 accessory Connectors HE10 for 16 channels -> M23 cylindrical connector.
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ABE-7ACC80 TELEFAST 2 accessory Connectors HE10 for 32 channels -> HARTING type connector.

ABE-7ACC81 - Plug-in descriptive form for ABE-7ACC80.

Removable continuity module

ABE-7ACC20 - 10mm-wide.

ABE-7ACC21 12.5 mm-wide.

Client address-labeling software

ABE-7LOGV10 - -

Rapid fusion 5 x 20 glass fuse

ABE-7FU012 - 0.125 A

ABE-7FU050 0.5 A

ABE-7FU100 1 A

ABE-7FU200 2 A

ABE-7FU630 6.3 A

Self-adhesive address holder

AR1-SB3 TELEFAST 2 accessory For AB1-R / AB1-G address types.

Relays for ABE-7R16T•••, ABE-7P16T••• and ABE-7P16F••• bases

ABR-7S••• (1) ABE-7S3•• and ABE-7S2•• Electromagnetic output relays (4).

ABR-7S••• (2) Static output relays (4).

ABS-7SE•• (3) - Static output relays (4).

Product 
reference

Illustration Description
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Key

(1) For electrical characteristics, see Characteristics of the removable ABR-7••• electromechanical 
output relays, p. 339.

(2) For electrical characteristics, see Characteristics of the removable ABS-7S•• static output relays, 
p. 341.

(3) For electrical characteristics, see Characteristics of the removable ABS-7E•• static input relays, 
p. 340.

(4) Association table for base relays, seeAssociation table for the relays on ABE-7R16T•••, ABE-
7P16T••• and ABE-7P16F••• bases., p. 337.

Product 
reference

Illustration Description
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Association table for the relays on ABE-7R16T•••, ABE-7P16T••• and ABE-
7P16F••• bases.

At a Glance The table for comparison between the TELEFAST 2 ABE-7R16T•••, ABE-7P16T•••
and ABE-7P16F••• link bases and the electromagnetic or static relays is described 
here. 

Compatibility 
table

The table below shows the association possibilities for the electromagnetic or static 
relays on the TELEFAST 2 bases.

Bases ABE-7•• equipped with electromagnetic relays not equipped with relays

R16T21• R16T23• R16T33• R16T370 P16T21• P16T33• P16T318 P16F31•

Electromagnetic relays from ABR-7••• output

10 mm S21 1F Yes - - - Yes - - -

S23 1OF Yes (1) Yes - - - - - -

12.5 mm S33 1OF - - Yes - - Yes Yes -

S37 2OF - - - Yes - - - -

Static relays from ABS-S•• output

10 mm C2E Yes (1) - - - Yes - - -

A2M Yes (1) - - - Yes - - -

12.5 mm C3BA - - Yes (1) - - Yes (2) Yes -

C3E - - Yes (1) - - Yes Yes -

A3M - - Yes (1) - - Yes Yes -

Static relays from ABS-7E•• input

12.5 mm C3AL - - - - - - - Yes

C3B2 - - - - - - - Yes

C3E2 - - - - - - - Yes

A3E5 - - - - - - - Yes

A3F5 - - - - - - - Yes

A3F6 - - - - - - - Yes

A3M5 - - - - - - - Yes

A3M6 - - - - - - - Yes

ABE-7••• continuity block

10 mm ACC20 Yes - - - Yes - - -

12.5 mm ACC21 - - Yes - - Yes Yes -
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Key

(1) Relays can be inline.

(2) Except on ABE-7P16T334.

Bases ABE-7•• equipped with electromagnetic relays not equipped with relays

R16T21• R16T23• R16T33• R16T370 P16T21• P16T33• P16T318 P16F31•
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Characteristics of the removable ABR-7••• electromechanical output relays

At a Glance The general characteristics of the removable ABR-7••• electromechanical output 
relays for TELEFAST 2 bases are described in this section.

General 
characteristics

This table shows the general characteristics of the ABR-7••• relays.

ABR-7••• reference S21 S23 S33 S37

Relay width 10 mm 12.5 mm

Characteristics of the contacts

Composition of the contacts 1 F 1 OF 2 OF

Max. operating voltage according to IEC 947-5-1 Alternating 250 V 264 V

Direct 125 V

Thermal current 4 A 5 A

Frequency of current used 50/60 Hz

Alternating current 
load

Resistive, load AC12 Voltage 230 VAC

Current 1.5 A 1.2 A 3 A 2.5 A

Inductive load AC15 Voltage 230 VAC

Current 0.9 A 0.7 A 1.7 A 1.3 A

Direct current load Resistive, load DC12 Voltage 24 VDC

Current 1.5 A 1.2 A 3 A 2.5 A

Inductive load DC13, L/
R = 10 ms

Voltage 24 VDC

Current 0.6 A 0.45 A 1.4 A 1 A

Minimum switching Current 10 mA 100 mA

Voltage 5 V

Response time State 0 to 1 10 ms 13 ms 15 ms

State 1 to 0 5 ms 13 ms 20 ms

Maximum speed of function loading 0.5 Hz

Voltage assigned insulation Coil/contact 300 V

Voltage assigned shock resistance (1.2/50) Coil/contact 2.5 kV

Key

(1) For 0.5 x 106 maneuvers.
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Characteristics of the removable ABS-7E•• static input relays

At a Glance The general characteristics of the removable ABS-7E•• static input relays for 
TELEFAST 2 bases are described in this section.

General 
characteristics

This table shows the general characteristics of the ABS-7E•• relays.

ABS-7E•• reference C3AL C3B2 C3E2 A3E5 A3F5 A3M5

Relay width 12.5 mm

Command characteristics

Assigned operating 
voltage (Us)

Direct 5 V 24 V 48 V -

Alternating - 48 V 110..130 V 230..240 V

Max. operating voltage (including ripple) 6 V 30 V 60 V 53 V 143 V 264 V

Max. current at Us 13.6 mA 15 mA 12 mA 8.3 mA 8 mA

State 1 guaranteed Voltage 3.75 V 11 V 30 V 32 V 79 V 164 V

Current 4.5 mA 6 mA 5 mA 4.5 mA

State 0 guaranteed Voltage 2 V 5 V 10 V 30 V 40 V

Current 0.09 mA 2 mA 1.5 mA 2 mA

Maximum switching frequency (cyclic 
report 50%)

1000 Hz 25 Hz

Complies with IEC1131-2 - Type 2 Type 1

Response time State 0 to 1 0.05 ms 20 ms

State 1 to 0 0.4 ms 20 ms

Voltage assigned to 
insulation

Input/output 300 V

Voltage assigned to 
shock resistance (1.2/
50)

Input/output 2.5 kV
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Characteristics of the removable ABS-7S•• static output relays

At a Glance The general characteristics of the removable ABS-7S•• static output relays for 
TELEFAST 2 bases are described in this section.

General 
characteristics

This table shows the general characteristics of the ABS-7S•• relays.

ABS-7S•• reference C2E A2M C3BA C3E A3M

Relay width 10 mm 12.5 mm

Output circuit characteristics

Voltage assigned to job Direct 5..48 V - 24 V 5..48 V -

Alternating - 24..240 V - 24..240 V

Max. voltage 57.6 VDC 264 VAC 30 VDC 60 VDC 264 VAC

Alternating 
current load

Resistive, load 
AC12

Current - 0.5 A - 2 A

Direct current 
load

Resistive, load 
DC12

Current 0.5 A - 2 A 1.5 A -

Inductive load 
DC13

Current - - 0.3 A -

Filament lamp load DC6 - 10 W -

Leakage current at state 0 <= 0.5 mA <= 2 mA <= 0.3 mA <= 2 mA

Breakdown voltage at state 1 <= 1 V <= 1.1 V <= 0.3 V <= 1.3 V

Minimum current through channel 1 mA 10 mA 1 mA 10 mA

Response time State 0 to 1 0.1 ms 10 ms 0.1 ms 10 ms

State 1 to 0 0.6 ms 10 ms 0.02 ms 0.6 ms 10 ms

Switching frequency on inductive load - < 0.5 LI2 -

Voltage assigned to 
insulation

Input/output 300 V

Voltage assigned to shock 
resistance (1.2/50)

Input/output 2.5 kV
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II
Discrete I/O offset module

At a Glance

Aim of this Part This part describes the discrete I/O offset modules.

What’s in this 
part?

This Part contains the following Chapters:

Chapter Chaptername Page

24 TSX STZ 10 extension Bus module 345

25  AS-i bus interface module: TSX SAZ 10 357
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24
TSX STZ 10 extension Bus module

At a Glance

Aim of this 
Chapter

This chapter describes the TSX STZ 10 extension Bus module.

What’s in this 
Chapter?

This Chapter contains the following Maps:

Topic Page

Operating principle 346

Link characteristics 347

Description 348

Implementation 349

Connection 350

 equipment addressing 353

Diagnostic on the TSX STZ 10 modules 355
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Operating principle

Introduction The TSX STZ 10 communication demi-module links a TSX 3710/21/22 PLC with the 
TSX 07 PLCs which can be used either as discrete (Discrete I/O) inputs/outputs, or 
as PLCs (AP) of the TSX 07 EX input/output extension modules . (Discrete I/O), TSX 
AMN4 analog input/output modules . (ANA. I/O).

Possibilities of 
connection

It is possible to connect up to a maximum of four elements to a TSX 37 PLC via this 
module.
These four elements can be selected from the following elements :
� either the PLCs TSX 07 20 ./21 ./30 ./31 . are used :

� or as the offset inputs/outputs (Discrete I/O),
� or as the PLCs (AP), (three PLCs maximum),

� or the TSX AMN 4 analog input/output modules . (ANA I/O) (three modules 
maximum),

� or the TSX 07 EX analog input/output extension modules . (Discrete I/O) (1 
module maximum),

Illustration: 

This type of link used as an input/output bus allows the use of the TSX 07 PLCs with 
an application data exchange service.

Discrete I/O

AP

Discrete I/O

ANA I/O

TSX 37 PLC

Note: the TSX 37 05 and TSX 37 08 PLCs do not accept the TSX STZ 10 module.
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Link characteristics

Table of 
characteristics:

The characteristics of the nano-PLC (TSX 07) link are defined in the following table:

Structure Physical interface
Protocol

Unremote RS 485
Master-slave type

Transmission Mode
Throughput

Asynchronous in baseband
19200 Bauds with a slave PLC
, or 38400 Bauds with the I/O 
blocks (4 max.).

Medium Armored twisted pair

Configuration Number of devices 5 (1 TSX 37 - 4 TSX 07)
Up until 200 meters.
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Description

Illustration The TSX STZ 10 nano-PLC half-size link module consists of various elements: 

Number table The table describes the module in relation to the different numbers in the illustration:

Dimensions The module dimensions conform to those of other half-size modules in the TSX 37 
range. It is imperative for this link module to be placed at position 4 in the PLC rack.

47

Number Description

1 Body of module.

2 Linking connector to PLC bus.

3 Diagnostic display LEDs.
There are three of these and they indicate the operating status of the bus extension module.
The display LEDs are defined as follows :
� RUN (green): indicates that the module is operating normally,
� ERR (red): indicates a module or configuration error,
� COM (yellow): shows that there is traffic on the communication link.

4 Connection terminals.
These are used to connect the TSX STC 050 or 200 cable to the link module. Both terminals can 
accept two wires in the event of linked PLCs.

5 Locking lever. 
This allows the half-size module to be locked when installed in a PLC.
It can also be used as a handle for withdrawing the half-size module from the PLC rack.

6 Cable path.

7 Ground terminal strip
This is used to connect the cable ground to the link module ground.
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Implementation

General The TSX STZ 10 module is lodged in the fourth position in the PLC rack to link up to 
the nano-PLC link. This mounting operation switches off the equipment.
After having inserted the module into the slot, the lever must be pushed back in 
order to ensure that the module is efficiently locked into the rack.
Before extracting the module from the slot, it is necessary to cut the supply from the 
PLC. To exit the module, turn and then pull the lever.
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Connection

Connecting the 
module

Connecting up to the nano-PLC requires neither accessories nor special tools. 
Cables are secured to the terminals with the aid of a screwdriver.
Electrical connections are made to the terminals located inside the module (since 
the upper part is always open).

Cable 
preparation

To connect the cable(s) to the terminals in the TSX STZ 10 module, the following 
lengths of wire must be stripped:

UNI-TELWAY TSX CSA 100/200 cable: 

The module must be out of the rack when connection work is being carried out.
It is advisable to put a tip on each wire (AWG 24).

Cable Length

Core  (a) 0.31 in

Insulator  (b) 0.59 in

Shielding (c) 0.39 in
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Connecting the 
nano-PLC link

To carry out connection, the TSX STZ 10 module must be withdrawn from the PLC.
The pin assignment of the connection cables is as follows:
� terminals A and B in the STZ 10 module are coupled with terminals A and B in 

the TSX 07 or TSX 07 EX module . or the TSX AMN4 analog module .,
� ground terminal strip: cable shielding.

Connection by chaining: 

Note: The various elements of the nano-PLC link cannot be removed.

Note: For further information on wiring TSX 07 PLCs, please refer to the 
TLXDM07DS installation manual.

Module
TSX STZ 10

Extension
I/O TSX 07

Extension
AP2 TSX 07

Uni-Telway cable: TSX CSA...or TSX CA 0003
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Different types of 
connections

The following table shows the different types of links:

Consumption The current consumption of the TSX STZ 10 under 5V is:
� maximum current: Imax = 175 mA,
� typical current: Ityp = 130 mA.

Link Illustration

The TSX STZ 10 link 
module can be connected 
to one end of the nano-PLC 
link.

The module can also be 
mounted in the middle of 
the link by chaining.

L<200 m

L<200 m
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 Equipment addressing

General The TSX 07 bus extension link is a multi-pin link.  This is to make sure that each 
piece of on-line equipment can be located by an address allowing it to be identified 
in a unique way:
� The TSX 37 PLC is the master of the link. Number 0 is automatically assigned to 

it,
� the TSX 07 PLC and the TSX AMN 4 analog modules. are equipped with a 

selector, whose position determines:
� for the TSX 07 20 PLC ./TSX 07 21 ./TSX 07 31 ., the role of discrete (Discrete 

I/O ) inputs/outputs or PLC (AP) and the slave number on the link,
� for the TSX AMN4 analog input/output modules. (ANA I/O), the slave number 

on the link,
� the discrete TSX 07 EX input/output extension modules . (EXT discrete) have in 

its database the slave number 1 address.

It is the slave number that will be used as the address in the application program. 

Coordination of 
hardware and 
software 
addresses

The following table shows the coordination of hardware and software addresses

Elements Role Selector position Slave number

TSX072 ../3 .. Discrete I/O 1 1

TSX072 ../3 .. Discrete I/O 2 2

TSX072 ../3 .. Discrete I/O 3 3

TSX072 ../3 .. Discrete I/O 4 4

TSX072 ../3 .. AP 5 2

TSX AMN4 . ANA I/O

TSX072 ../3 .. AP 6 3

TSX AMN4 . ANA I/O

TSX072 ../3 .. AP 7 4

TSX AMN4 . ANA I/O

TSX07EX . Discrete I/O - 1
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Example of link 
addressing

Illustration: 

(1) The slave N°1 must be :
� either a TSX 07 PLC used uniquely in discrete I/O mode if it exists,
� or the discrete TSX 07 EX input/output extension modules . .

Note: The acknowledgment of the slave number defined by the selector will only 
take effect once it has been switched on.

Function

Discrete I/O (1)

AP

Discrete I/O

ANA I/O

1

2

3

4

1

5

3

7

Position
selector

Number
of slave

Encoding address
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Diagnostic on the TSX STZ 10 modules

Diagnostic table This module is fitted with 3 LED’s which provide information on the operating status 
of the nano-PLC link.

RUN          ERR            COM Meanings Corrective actions

Module switched off Switch on the equipment

Normal operation
Exchange on the Bus

Normal operation
No exchange on the Bus

Configuration error
The software configuration is 
different from the configuration
declared or 1 faulty equipment

Check the configuration. 
Find the faulty equipment.

Normal operation
Initialization module

Auto-test module
Normal operation

Serious fault Replace the module

ou

NS

Voyant allumé
NS : non significatif

Voyant éteint Voyant clignotant
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25
 AS-i bus interface module:        
TSX SAZ 10

At a Glance

Aim of this 
Chapter

This chapter introduces the AS-i TSX SAZ 10 bus interface module

What’s in this 
Chapter?

This Chapter contains the following Maps:

Topic Page

Reminder about the AS-i bus 358

General overview of the main elements which make up the AS-i bus 360

Main characteristics of AS-i bus 364

Description of the TSX SAZ 10 module 366

Installation/mounting of the TSX SAZ 10 module 367

Connecting the TSX SAZ 10 modules 368

Module status display 370

Technical characteristics of the TSX SAZ 10 module and the AS-i Bus 371

Personnel safety 372

Addressing input/output objects 373

Diagnostics for TSX SAZ 10 module and AS-i bus 374

Display of the presence of each slave on the AS-i bus (R I/O – DIAG mode ) 376

Displaying the status of the input/output bits of each slave (R I/O mode) 378

Usage precautions 380
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Reminder about the AS-i bus

General The AS-i bus is a field bus (level 0), and can be used to connect sensors/actuators. 
This allows "discrete" type information to run between a bus "master" and sensor/
actuator type "slaves". 
AS-i is composed of 3 main base elements:
� a specific supply providing a 30 VDC voltage,
� a bus master,
� some slaves (sensors and actuators).

The main types 
of sensors/
actuators

Table of the main types of sensors:

Illustration Illustration: 

Type of sensor Description

Communicating sensors/
actuators

Thanks to the integrated AS-i feature, they connect 
directly to the AS-i bus via a passive dispatcher or a 
connection T.

The traditional IP65 sensors/
actuators

They connect to the bus via an AS-i interface (active 
dispatcher or discrete Telefast IP 20 input/output 
interface bus). These interfaces connect the 
traditional sensors and actuators to the AS-i bus and 
provide them with dialog capacity on the bus.

Active distribution box

AS-i bus

AS-i function 
via interface

Traditional product Communicating product
Communicating product

AS-i function
built-in

Passive distribution box Connection T

124 products maximum
(124 pieces of input information and
124 pieces of output information)

31 products (sensors or actuators)

AS-i function
built-in
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Overview of a 
certain number 
of products from 
the 
Telemecanique 
catalogue which 
can be 
connected to the 
AS-i bus 

Non-exhaustive list: 

Man/machine dialog

AS-i actuators AS-i sensors
Luminous
column

Motor
starter

Photo-
electric
sensor

Inductive
proximity
sensor

Button
box

12 button
keyboard Master Supply

Active
distribution box

Passive
distribution box

Telefast 
interface bus

2I/2O
4I
4O

Allows connection via M12 
connector, to standard 
sensors/actuators/dialog 
unit and signaling:
inductive sensors,
capacitive switches,
photoelectric barriers,
limit switch,
LEDs,
relays,
control valve.

4 channels for connection
Sensors/actuators
AS-i fitted with connectors
M12

Discrete ASi/input-
output interface bus
4I,
4O,
8I/O (4I+4O)

Allows connection by screw 
or detachable block 
terminals to standard 
sensors/actuators/dialog 
unit and signaling :
inductive 2 or 3 wire 
sensors,
capacitive switches,
limit switch,
LEDs,
relays,
contactors,
control valve,
resistance

Interface for sensors and actuators
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General overview of the main elements which make up the AS-i bus

General 
overview of the 
main constituent 
elements

The following table draws up the list of the main elements in an AS-i bus

Element Illustration

the cable
It transmits the data and carries the 
energy. It can be made up from:
� either a flat, unshielded, polarized 

two-wire cable,
� or a round, standard, shielded or 

unshielded two-wire cable.

The active and passive dispatchers
IP67 waterproof interfaces for 
connecting sensors/actuators using 
M12 connectors:
� the active dispatchers, with built-in 

AS-i function make it possible to 
connect the "traditional", non-
communicating sensors/actuators,

� the passive dispatchers do not have 
any electronics and can therefore 
connect the "communicating" 
sensors/actuators.

The discrete Telefast SB2 bus/
inputs-outputs interface
IP20 waterproof interface with built in 
AS-i function. It allows connection by 
screw terminal blocks to all types of 
"traditional" non-communicating 
sensors/actuators.

Câble plat
à détrompage

Câble rond

Répartiteurs actifs
pour câble plat

Répartiteurs 
actifs pour câble rond

Répartiteurs passifs
pour câble plat

Répartiteurs passifs 
pour câble rond
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The AS-i actuators
The direct and reverser motor start-ups 
in waterproof boxes (IP54 and IP65) 
guarantee the command and protection 
of electrical motors up to 4KW under 
400 VAC.

The AS-i sensors
� photo-electric detectors:

they guarantee the detection of all 
kinds of objects (opaque, reflective, 
etc) with 5 system databases 
(barrier, reflex, polarized reflex, 
proximity and proximity with deletion 
of background). They offer an IP67 
protection level,

� inductive proximity detectors:
they detect all metal objects and 
provide information on the object 
presence/absence test functions. 
They offer an IP67 protection level.

Dialog function products
� button boxes:

they are made up of dialog tools, 
which are perfectly adapted to an 
exchange of information between 
operator and machine. They offer an 
IP65 protection level,

� keyboards:
man/machine dialog tools, they have 
12 touch-sensitive keys. The 
information delivered is coded in 
BCD on 4 bits. They offer an IP65 
protection level.

Element Illustration
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Signaling elements
� illuminated columns:

optical or sound signaling elements.

The bus master
Built in to a TSX 37 10/21/22 PLC, the 
TSX SAZ 10 module (master of AS-i 
bus) manages all the exchanges of data 
on the AS-i network.

The AS-i supplies
AS-i-specific supplies, designed to 
supply the components connected to 
the AS-i bus.
The distribution of this supply uses the 
same medium as that used for data 
exchange.

The connecting and branching 
accessories
It is possible to connect to AS-i bus 
because of the T-connections which 
were planned for connections to AS-i 
flat cable or to flat/round cable 
branches.

Element Illustration

Té pour câble 
plat

Dérivation câble plat/
câble rond
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Example of an 
AS-i bus 
topology from a 
TSX 37 PLC

Illustration: 

Supply
AS-i

Communicating
sensors/actuators

Interfaces 
with
traditional
sensors/
actuators

AS-i Master
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Main characteristics of AS-i bus

General AS-i is a system in which exchange management is guaranteed by a single master 
who calls in succession each slave (by scanning the bus) that has been detected 
and awaits a response.

Vehicle series communication frame:
� 4 bits of data (D0 to D3), which are the image of the inputs or outputs according 

to the nature of the interface,
� 4 bits of parametering (P0 to P3), which allow the operating modes of the 

interface to be defined.
The P0 to P3 bits are used for "intelligent" devices, including asic AS-i, operation 
can be modified during runtime.

The address of the slave concerned is coded in 5 bits.
At the request of the AS-i master, the outputs are set and the inputs of the AS-i 
devices are given in the slave’s response.

Table of main 
characteristics

The following table provides the main characteristics of the AS-i bus:

Characteristics Description

Slave addressing Each slave connected to the AS-i bus must have an 
address between 1 and 31 (coding on 5 bits). The slaves 
delivered from the factory have the address 0 (the address 
of the slave is memorized in a non-volatile way). The 
programming of the address is achieved using a XZMC11 
terminal, specifically for addressing.

Slave identification All slave devices connected to the AS-i bus are identified 
by:
� an I/O Code (input/output distribution code),
� an identification code, which completes the functional 

identification of the slave.
These identifications allow the AS-i master to recognize 
the configuration which is present on the bus.
These different profiles have been developed by the AS-i 
association, they make it possible to distinguish the 
following modules – inputs, outputs, mixed modules, 
"intelligent" device families, etc.

Maximum number of inputs/
outputs

An AS-i bus can support a maximum of 31 slaves. Each 
slave having a maximum of 4 inputs and/or outputs.
This makes it possible to manage a maximum of 124 inputs 
+ 124 outputs, that is to say 248 discrete inputs/outputs, if 
all the active devices have 4 inputs and 4 outputs.
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AS-i cable The AS-i cable is a two-wire link on which the 
communication and supply of the connected devices are 
transmitted. The link does not need to be shielded or 

twisted, the section of wires can be from 2 x 0.75mm2 2 x 
1.5mm2 or 2 x 2.5mm2, according to the current used by 
the devices.

Topology and maximum 
length of AS-i bus

The topology of the AS-i bus is free, it can be perfectly 
adapted to meet the users’ needs (point to point, on line, 
tree topology). In every case, the cumulative length of all 
the branches of the bus must not exceed 100 meters 
without a relay.

AS-i bus cycle time (slave <-> 
TSX SAZ 10)

The AS-i system always transmits information, which is 
identical in length to each slave on the bus. The AS-i cycle 
time depends on the number of slaves connected to the 
bus (in the presence of 31 functioning slaves, this period of 
time will be a maximum of 5 ms).

Reliability, flexibility The transmission process used (Manchester current and 
coding modulation) guarantees reliable operation. The 
master monitors the supply voltage from the line and data, 
which have been transmitted. It detects the transmission 
errors as well as slave failure and transmits the information 
to the PLC.
Exchanging or connecting a new slave during operation 
does not disturb communication with other slaves.

Characteristics Description
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Description of the TSX SAZ 10 module

Illustration TSX SAZ 10 supply 

Number table The TSX SAZ 10 module comes in the form of a half size module and is made up of 
the following elements:

Number Description

1 Body of module.

2 Module, communication and diagnostics LEDs on the AS-i bus.

3 Screw terminal block for connecting the AS-i cable.

4 Clip for blocking the AS-i cable on the module to offer a retention guarantee.

5 Polarized orifice for AS-i cable to pass through.

6 Push button for displaying AS-i at the level of the centralized display block 
located on the front of the TSX 37 PLC.

7 Lock enabling:
� locking of the module in its slot,
� unlocking and extraction of the module.
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Installation/mounting of the TSX SAZ 10 module

General The TSX SAZ 10 module must be mounted in position 4 on a TSX 37 10/ 37 21/ 
37 22 PLC, version V ≥ 2.0.

The module is inserted and extracted in accordance with the general procedure for 
inserting and extracting modules on TSX 37 PLCs 37 (see (Installation manual
Micro Volume 1 - Chapter installation)).

Illustration Mounting a TSX SAZ 10 module in a TSX 37 2• PLC bus 

Note: The module must be mounted and removed with both the PLC and the AS-
i bus supplies switched off.

Note: A TSX 37 10/21/22 PLC station only accepts a single TSX SAZ 10 module. 
The TSX 37 05 and TSX 08 PLCs only accept TSX SAZ 10 modules. When a TSX 
SAZ 10 module is installed (position 4 ), the position can only receive an analog or 
counting half-size module, the half-size discrete inputs/outputs are no longer 
managed in this position.
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Connecting the TSX SAZ 10 modules

AS-i bus cable These cables carry the signals and provide a 30 VDC power supply to the sensors 
and actuators connected to the bus.

Different cable types:

Cable path:
The AS-i cable must be separated from power cables, which carry high levels of 
energy.

Description Illustration

Polarized AS-i flat cable:
yellow, with 1.5 mm2 cross-section wires.

Standard, round cable with 1.5 mm2 or 2.5 mm2

cross-section wires.
Recommended cable: reference H05VV-F2x1.5, 
conforms to the DIN VDE 0281 standard. Wire 
cross-section is 1.5 in2.

Bleu Marron

Bleu Marron
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Connecting the 
module to the 
AS-i bus cable

No accessories or specific tools are needed to connect to the AS-i bus.
Cables are secured to the terminals with the aid of a screwdriver.
Electrical connections are made to the terminals located inside the module.

Polarity labels are screen-printed on the printed circuit:
� pole +: AS-i + connection,
� pole -: AS-i - connection.

The module must be out of the rack when connection work is being carried out.
It is recommended that a tip be put on each wire.
Fix the cable to the module with the aid of the cable clip.

Illustration: 

Terminal + (AS-i +)

Terminal - (AS-i -)

Clip for cable blocking

AS-i bus cable (flat or round)
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Module status display

General It is carried out via of the 4 LED’s which are located on the RUN, ERR, COM, AS-i 
module and which by means of their status (LED off, blinking or on) provide 
information on the operating mode of the module:

(1) simultaneous blinking of the 4 LEDs in the selftests when the module is switched 
on.

Lit Blinking Off

RUN
(Green)

Module
operating normally.

Selftest module (1). faulty module,
or module
switched off.

ERR
(Red)

Serious internal fault,
module has broken 
down.

Selftest module (1).
Fault: system OK but
� application fault or,
� AS-i bus error

No internal fault.

COM
(Yellow)

- Selftest module (1).
Communication on AS-i 
bus.

No communication 
on AS-i bus.

AS-i
(Red)

No AS-i supply module Selftest module (1).
Fault on an AS-i bus 
slave.

No faults on AS-i 
bus.

Voyant

Etat
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Technical characteristics of the TSX SAZ 10 module and the AS-i Bus

Table of 
characteristics

The following table describes the technical characteristics of the TSX SAZ 10 
module:

(1) Logical response time = time between an AS-i input activated on the bus, 
processed in the PLC application and applied to an AS-i output.

AS-i bus Maximum cycle time of AS-i bus. 5 ms

Maximum number of slaves on the AS-i 
bus.

31

Maximum length of AS-i bus (including all 
branches and without repeater).

328 ft 4 in

Maximum number of inputs/outputs. 124 inputs + 124 outputs

Nominal supply voltage for AS-i bus. 30 VDC

Module
TSX SAZ 10

Response time with 31 slaves (1) for a 
PLC cycle time of 10ms.

typically 20ms
35 ms maximum

Calculation of AS-i scanning time for n 
slaves (normal operation).

156 micro seconds x (n+2)
if n<31
156 micro seconds x (n+1)
if n=31

Current used on the 5V PLC. typically 100mA/150mA max.

Current consumed on the 30V AS-i. typically 50mA/100mA max.

Protection from polarity reversion on AS-i 
bus inputs.

Yes

Degree of protection IP20

Operating temperature. 0 to 60°C

AS-i master profile. M2

Standards and service conditions. Conforming to those of TSX 
37 PLCs.
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Personnel safety

General To guarantee personal safety, it is imperative:
� that the PLC ground terminal is connected to the ground,
� that an AS-i VLSV (very low safety voltage) supply module, nominal voltage 30 

VDC is used,
� for PLCs which are connected to an alternating current network, a differential 

circuit breaker must be placed upstream of this network and this will cut off the 
PLC supply source if ground leakage is detected,

� for PLCs which are connected to a direct current supply source, you must ensure 
that the supply placed upstream of the PLC is VLSV,

� that certified AS-i products are used on the bus.

Because of its technology and connection, the AS-i TSX SAZ 10 module only 
receives 5VCC and its "zero electrical volt" is linked to the ground of the PLC.Be
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Addressing input/output objects

General The AS-i bus is managed by channel 0 of the TSX SAZ 10 module which is always 
in position 4 of a TSX 37 PLC database. The syntax of the input/output data is as 
follows: 

0 3 0 3

4E 4S
1S

2E & 2S
0

0 321

%I\4.0\1.0

%I\4.0\1.3

%Q\4.0\3.0

%Q\4.0\3.3

%I\4.0\31.0
%I\4.0\31.1

%I\4.0\31.2

%I\4.0\31.3

%Q\4.0\5.0

@1 @3 @5 @31Slave addresses

Slaves

Slaves’
I/O
addresses

Inputs  %I\4.0\n.rank    n= number of the slave on the AS-i bus (1 to 31).

Outputs  %Q\4.0\n.rank  rank= number of the slave’s input or output bit
(0 to 3).
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Diagnostics for TSX SAZ 10 module and AS-i bus

Diagnostics 
using the 
module’s LED 
indicators 

The module is fitted with LEDs which provide the user with information on the 
operating status of the module and bus.

Illustration: 

LED status 
displays

Diagnostics table:

RUN          ERR          COM             AS-i Meanings Corrective actions

Module switched off. Switch the device on.

Module self tests in 
progress. 

-

Operating in protected 
mode
(operating normally).

-

Error on AS-i bus
(self-programming 
possible).

Replace the faulty 
slave with an identical 
new slave.

Error on AS-i bus
(self-programming 
impossible).

Connect the terminal.

AS-i power supply fault 
or no slave on AS-i bus.

Check the AS-i power 
supply and the 
continuity of the AS-i 
bus cable.

Voyant allumé Voyant éteint Voyant clignotant
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Diagnostics 
using the PLC 
display panel

The PLC display panel can be used for the following:
� displaying the presence of each slave on the AS-i bus (R I/O - DIAG mode),
� displaying the status of the input/output bits of each slave present on the bus (R 

I/O mode).

These modes can be accessed by a combination of actions on the push buttons of 
(1) the TSX SAZ 10 module and (2) the PLC display panel.

Illustration: 

Displaying the 
status of the 
input/output bits 
of each slave

Illustration: 

Display of the state of the I/O
bits for each slave (R I/O mode)

Display of the presence of
each AS-i bus slave
(mode R I/O - DIAG)

Number
of slave
Example: 31

Presence
of slaves 1 to 15

Presence
of slaves 16 to 31

Input bits
status

Output bits
status
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Display of the presence of each slave on the AS-i bus (R I/O – DIAG mode )

Introduction This mode makes it possible to display:
� the slaves, which have been installed and detected (LED permanently lit),
� slaves, which have not been installed or detected (LEDs off),
� slaves, which have been installed but not detected or not installed but detected 

(LEDs lit and blinking).

Procedure for 
access

Carry out the following steps:

Step Action

1 Initial status of display panel:
local input/output display mode (Base or EXT LEDs lit).

2 If you press the push button (1) briefly, the TSX SAZ 10 module changes to R 
I/O mode.

3 If you press the push button (2) on the PLC display block for a long time, it 
changes to diagnostics mode (R I/O LED lit).
The image of the AS-i network is therefore displayed on the right-hand panel, 
with each LED representing an address of an AS-i bus slave.
All the A LEDs represent the addresses of slaves 0 to 15, all the B LEDs 
represent addresses 16 to 31 (add + 16 to the figure displayed to get the exact 
address of the slave).

4 To return to the initial status:
� a long press on the push button (2)on the display panel (to exit the AS-i 

bus diagnostics module),
� a short press on the push button (1)on the TSX SAZ 10 module (to return 

to local input/output display mode).

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1705 of 3383



 AS-i bus interface module: TSX SAZ 10
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Example Illustration: 

In the above example:
� the slaves with the addresses 4, 5, 7, 13, 22(6+16) and 25 (9+16) are operating 

normally (LEDs permanently lit),
� the slaves with addresses 10 and 17 (1+16) are faulty (blinking LED’s),
� the LEDs which are not lit represent the empty addresses.

Presence of the slaves on the AS-i bus
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Displaying the status of the input/output bits of each slave (R I/O mode)

Introduction The PLC display panel enables the status of the input/output bits of each slave 
present on the bus to be displayed.

Procedure for 
access

Carry out the following steps:

Step Action

1 Initial status of display block:
local input/output display panel (Base or EXT LED’s on).

2 A short press on the push button (1) on the TSX SAZ 10 module changes to 
R I/O mode and displays:
� the address of a slave (1 to 31) on the two panels on the left-hand side 

(numerical display),
� the status of the input/output bits relative to the slave displayed, on the 

panel on the right-hand side (LED lit = status 1 bit, LED off = status 0 bit or 
no input and output). The LEDs (0 to 3) at the top show the status of the 
input bits of the slave (maximum of 4 input bits per slave); the LEDs (0 to 3) 
at the bottom show the status of the output bits of the slave (maximum of 4 
output bits per slave), 

� the direction of movement in all the slaves, indicated by three LEDs: if 
LED’s 8, 13 and 10 are on, movement in the group of slaves takes place in 
ascending order, and if LED’s 12, 9 and 14 are on, movement takes place 
in descending order.

3 Pressing briefly several times in successionon the push button (2) of the 
centralized display makes it possible to change to ascending order (1 -> 31) or 
descending order (31 -> 1) of slave number according to the direction of 
movement.
Changing direction (ascending or descending) is achieved with a long press
on the push button (1) on the TSX SAZ 10 module.

4 Returning to the initial status of the display panel is achieved by a short press
of the push button (1) of the TSX SAZ 10 module.
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Illustration: 

Incrementing the 
slave number in 
ascending or 
descending 
order.

When the PLC display block is in R I/O mode (display of input/output bits of each 
slave), the user can scan the slaves in ascending (1->31) or descending (31->1) 
order. The direction is shown by 3 LEDs on the level of the display panel (as 
indicated below) being lit. The direction can be changed by a long press of the push 
button (1) on the TSX SAZ 10 module.
Illustration: 

Slave number (31)

State of input bits (Example:
%I/4.0/31.0 & %I/4.0/31.1 = 1

State of output bits (Example:
%Q/4.0/31.2 & %Q/4.0/31.3 = 1

LEDs indicating the direction of 
movement in the group of slaves
(in this case, ascending)

LEDs 12, 9 and 14
illuminated

LEDs 8, 13 and 10
illuminated

incrementing the slave 
number in descending 
order

Slave numbers

Descending order Ascending order

incrementing the slave 
number in ascending 
order
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Usage precautions

Fallback position The fallback mode is defined in the configuration screen (general parameters) and 
can be read in the %KW4.0.19 word (%KW4.0.19.X0=1: fallback to 0, 
%KW4.0.19:X0=0: maintain state).

The fallback mode is not guaranteed if the AS-i bus cuts out or if the AS-i supply is 
lost. If this occurs, and if the maintenance mode has been chosen, it is up to you to 
set the outputs to the desired status when the fault has disappeared.
To do this, the following language objects must be used:
� %MW4.0.2:X0 (1 = no slave present),
� %MW4.0.3:X6 (1 = loss of AS-i supply).

On changing from the AS-i channel to STOP:
� with option to reset to 0: the outputs are forced to 0, then communication stops 

on the medium,
� with maintenance option: the output states are maintained, then communication 

stops on the medium,

24V auxiliary 
supply

Disappearance of the 24V auxiliary supply is not handled by the TSX SAZ 10 
module. Information on the disappearance of this supply can be produced with the 
aid of a 24V input.

Multiple 
addressing

When one or more slaves are connected, make sure that you do not assign an 
address which is already being used by a slave on the bus. There is no information 
to indicate an addressing error.
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III
Process and AS-i supply

At a Glance

Aim of this Part This Part describes Process and AS-i supply and their installation.

What’s in this 
part?

This Part contains the following Chapters:

Chapter Chaptername Page

26 Process and AS-i supply: introduction 383

27 Process and AS-i suppliers: installation 399

28 Process supply modules: connections 407

29 Connecting AS-i supply modules 415

30 Process and AS-i supply module characteristics 423
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26
Process and AS-i supply: 
introduction

At a Glance

Aim of this 
Chapter

This Chapter introduces Process and AS-i supply.

What’s in this 
Chapter?

This Chapter contains the following Maps:

Topic Page

General introduction to Process and AS-i supply modules 384

Physical description of TBX SUP 10 supply block 386

Physical description of the TSX SUP 1011 supply module 387

Physical description of TSX 1021/1051 supply modules 388

Physical description of the TSX SUP A02 supply module 389

Description of TSX SUP 1101/A05 supply blocks 390

Physical description of the support board 391

Catalog of 24 VDC process supply 392

Process supply: auxiliary functions 394

Catalog of AS-i supply modules 396

AS-i supply module: dedicated features 397
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General introduction to Process and AS-i supply modules

General A wide range of supply blocks and modules is offered which can be arranged to best 
serve your requirements:
� TBX SUP 10 and TSX SUP 1..1 process supply blocks and modules, designed 

to supply 24 VDC to automatic control peripheral devices, and controlled by PLCs 
(Micro and Premium). Peripheral devices include sensors, actuators,
encoders, dialog terminals, controllers, LED indicators, push-buttons, pneumatic 
jacks, etc. The 24 V voltage power can be supplied by a 100/240 V, 50/60 Hz 
alternating current.
TBX SUP 10 and TSX SUP 1011 power supply modules can also be connected 
to a 125 V DC network.

� TSX SUP A02 and A05 supply blocks and modules are designed to supply 30 
VDC to components connected to an AS-i field bus. The supply distribution uses 
the same conductors as those used for data exchange.

Methods of mounting these products have been studied in-depth to comply with 
specific mounting distance requirements for Micro, Premium PLCs and
TBX products.

All products are mounted:
� on AM1-PA Telequick boards,
� on AM1-DP200 / DE200 central DIN rail, except for TSX SUP 1101 and TSX SUP 

A05 high power supply blocks. 
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Introductory 
tables

This table introduces the different Process supplies:

This table introduces the different AS-i supplies:

Process Supply

Network voltage 100240 VAC or 
125 VDC

Network voltage 100...120/200...240 VAC

24 VDC: 1A 24 VDC / 1A 24 VDC / 2A 24 VDC / 5A 24 VDC / 10A

AS-i bus supply

Network voltage 100...120 VAC or 200...240 VAC

30 VDC AS-i / 2.4A 30 VDC AS-i / 5 A & 24 VDC
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Physical description of TBX SUP 10 supply block

Illustration Diagram and numbers: 

Number table The following table shows the numbers and their corresponding descriptions from 
the diagram above:

Numbers Description

1 LED showing power-up of module.

2 Screw terminal block for supply voltage wiring.

3 Identification label for the wire terminals.

4 Wings for fixing the module.
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Physical description of the TSX SUP 1011 supply module

Illustration Diagram and numbers: 

Number table The following table shows the numbers and their corresponding descriptions from 
the diagram above:

Numbers Description

1 Support board for fixing the supply module directly onto the AM1-DE200 / DP200 DIN mounting 
track or the AM1-PA Telequick perforated board.

2 Display block with:
� a 24 V LED (green): lit if the established internal and output voltages are correct,
� a LSH LED (orange) "power optimization mode": lit if the power supply is running in 

parallelization mode with power optimization.

3 Flap for protecting the terminal block.

4 Screw terminal block for connection:
� to the AC/DC supply network,
� to 24 VDC output.

5 Hole for the cable-tightening clip to go through.

6 "NOR/LSH" switch placed at the back of the module to control the power optimization system.
� NOR position: normal operation without power optimization (default position),
� LSH position: operation with power optimization with supply running in parallel.
Note: Access to the switch requires the module to be removed from the support board.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1716 of 3383



Process and AS-i supply: introduction

388 TSX DM 37 xxE

Physical description of TSX 1021/1051 supply modules

Illustration Diagram and numbers: 

Number table The following table shows the numbers and their corresponding descriptions from 
the diagram above:

Numbers Description

1 Support board for fixing the supply module directly onto the AM1-DE200 / DP200 DIN mounting 
track or the AM1-PA Telequick perforated board.

2 Display block with:
� a 24 V LED (green): lit if the internal and output voltages are correct,
� a LSH LED (orange) only on TSX SUP 1021 "power optimization mode": lit if the power supply 

is running in parallelization mode with power optimization.

3 Flap for protecting the terminal block.

4 Screw terminal block for connection:
� to the AC/DC supply network,
� to 24 VDC output.

5 Hole for the cable-tightening clip to go through.

6 110/220 V voltage selector. On delivery, the selector is set at 220.

7 "NOR/LSH" switch placed at the back of the module to control the power optimization system. This 
switch is only present on the TSX SUP 1021 module.
� NOR position: normal operation without power optimization (default position),
� LSH position: operation with power optimization with supply running in parallel.
Note: Access to the switch requires the module to be removed from the support board.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1717 of 3383



Process and AS-i supply: introduction

TSX DM 37 xxE 389

Physical description of the TSX SUP A02 supply module

Illustration Diagram and numbers: 

Number table The following table shows the numbers and their corresponding descriptions from 
the diagram above:

Numbers Description

1 Support board for fixing the supply module directly onto the AM1-DE200 / 
DP200 DIN mounting rail or the AM1-PA Telequick board.

2 Display block with:
� an AS-i LED (green): lit if the internal and output voltages are correct,

3 Flap for protecting the terminal block.

4 Screw terminal block for connection:
� to an alternating supply network,
� from AS-i 30 VDC output.

5 Hole for the cable-tightening clip to go through.

6 110/220 V voltage selector. On delivery, the selector is set at 220.
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Description of TSX SUP 1101/A05 supply blocks

Illustration Diagram and numbers: 

Number table The following table shows the numbers and their corresponding descriptions from 
the diagram above:

Numbers Description

1 Display block with an ON LED (orange): lit if power supply is running.

2 Display block with:
� a 24 V LED (green): lit if 24 VDC output voltage is present and correct,
� an AS-i LED (green): lit if the AS-i 30 VDC output voltage is present and 

correct. This LED is only present on the TSX SUP A05.

3 Flap for protecting terminal blocks.

4 Screw terminal block for connection to alternating supply network.

5 Screw terminal block for connecting AS-i 24 VDC and 30 VDC output voltage 
to TSX SUP A05.

6 Holes for the cable-tightening clip to go through.

7 Four fixing holes for M6 screws.
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Physical description of the support board

Introduction Each TSX SUP 10.1 and TSX SUP A02 supply module is delivered mounted on a 
support board. This is used to fix the supply module: either onto a DIN AM1-DE200 
or AM1-DP200 mounting rail, or onto an AM1-PA Telequick perforated board.
Each support board can take: either a TSX SUP 1021, TSX SUP 1051 or TSX SUP 
A02 module, or one or two TSX SUP 1011 modules.

Illustration Diagram and numbers: 

Number table The following table shows the numbers and their corresponding descriptions from 
the diagram above:

Numbers Description

1 Three 5.5 mm diameter holes for fixing the board onto a panel or an AM1-PA 
perforated board with a mounting distance of 140 mm (mounting distance for 
TSX 37 PLCs).

2 Four 6.5 mm diameter holes for fixing the board onto a panel or an AM1-PA 
perforated board with a mounting distance of 88.9 mm (mounting distance for 
TSX 57 PLCs).

3 Two M4 holes for fixing TSX SUP 1011/1021/1051/A02 supply module(s).

4 Holes for anchoring pins at the bottom and rear of the module.
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Catalog of 24 VDC process supply

Selection table The following table provides the main characteristics of the 24 VDC process supply:

References TBX SUP 10 TSX SUP 1011

Input characteristics

Nominal voltage 100...240 VAC or 125 VDC

Thresholds 90..264 VAC or 88..156 VDC 85..264 VAC or 105..150 VDC

Frequency limit 47..63Hz 47..63Hz or 360..440Hz

Nominal input current 0.4A 0.4A

Output characteristics

Output 24W 26W

Output voltage (direct) 24 VDC

Nominal current 1 A 1.1 A

Auxiliary functions

Very Low Safety 
Voltage (1)

No Yes

Parallelization (2) No Yes with power optimization (3)

Redundancy (4) No Yes
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Selection table 
(continued)

The following table provides the main characteristics of the 24 VDC process supply:

(1) Construction characteristics according to IEC 950, IEC 1131-2 standards, 
guaranteeing user-safety during 24V output, in terms of insulation between primary 
and secondary, maximum overload on output wires, and protection via the 
grounding circuit.
(2) Possibility of parallelizing 2 supply module outputs of the same type, to provide 
an output current greater than the maximum allowed by a single supply module.
(3) For 2 modules providing a total current of 100%, each module provides 50% of 
the total current. This extends the length of the product life.
(4) Parallelization of 2 supply module outputs of the same type, to provide a current 
less than the maximum allowed by a single supply module, but guaranteeing output 
voltage availability even if one of the modules becomes faulty.

References TSX SUP 1021 TSX SUP 1051 TSX SUP 1101

Input characteristics

Nominal voltage 100...120 VAC or 200...240 VAC

Thresholds 85...132VAC or 170...264VDC 

Frequency limit 47...63Hz or 360...440Hz

Nominal input current 0.8A 2.4A 5A

Output characteristics

Output 53W 120W 240W

Output voltage (direct) 24 VDC

Nominal current 2.2A 5A 10A

Auxiliary functions

Very Low Safety Voltage (1) Yes

Parallelization (2) Yes with power optimization (3)

Redundancy (4) Yes No

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1722 of 3383



Process and AS-i supply: introduction

394 TSX DM 37 xxE

Process supply: auxiliary functions

Parallelization 
mode with power 
optimization

The aim of parallelization is to use two modules with the same product reference
in order to provide an output current which is greater than the maximum allowed by 
a single supply. The total current is the sum of the currents provided by all the 
supplies put together.

Power optimization is a system within the supply which is designed to distribute 
currents equally between parallel supplies. The resulting advantage is that the life of 
products is significantly extended, linked with distributed power consumption.

Dedicated supply features:

TSX SUP 1011/1021 
supply

Power optimization mode is obtained by positioning the NOR/LSH 
switch at the rear of the modules onto LSH. To access the switch, the 
support board must be removed. When the orange LED (LSH) is lit, 
the mode is in operation.

The current provided by two parallel supplies is limited to:
� 2A with 2 TSX SUP 1011 suppliers,
� 4A with 2 TSX SUP 1021 suppliers.
Using this mode means output voltage can vary slightly: 24V + or - 5% 
instead 24 V + or - 3% in normal mode.
When sharing loads, the power imbalance can reach a maximum of 
25%.

TSX SUP 1051/1101 
supply

Power optimization mode does not require a switch on these supply 
modules. A specific connection is required for these types of modules.

The maximum current provided by two parallel supplies is limited to:
� 10A with 2 TSX SUP 1051 suppliers,
� 20A with 2 TSX SUP 1101 suppliers.
Using this mode will lead to no loss of output voltage:
When sharing loads, the power imbalance can reach a maximum of 
15%.
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Redundancy/
Safety on TSX 
SUP 1011/1021 
suppliers

Principle:

To ensure that the currents required for the application are available, even in the 
event of failure of one of the suppliers.
To do this, the two suppliers are run in parallel by setting up the necessary 
connections (see Connecting TSX SUP 1011/1021 supply modules, p. 408).

The suppliers are configured in power optimization mode.
Example: provide 1A with redundancy from 2 TSX SUP 1011 suppliers. 

Note: TSX SUP 1051 and 1101 suppliers are not equipped with a serial diode, 
which is required for the redundancy function.

Discrete inputs 1 and 2 on the PLC
indicate the failure of one or other of
the power supplies.

Fuse

Load
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Catalog of AS-i supply modules

Selection table The following table provides the main characteristics of AS-i supply modules:

(1) Maximum current for each output; total power is limited to 230 W.
(2) Construction characteristics according to IEC 950, IEC 1131-2 standards, 
guaranteeing user-safety during 24 V output, in terms of insulation between primary 
and secondary, maximum overload on output wires, and protection via the 
grounding circuit.

References TSX SUP A02 TSX SUP A05

Input characteristics

Nominal voltage 100...120 VAC or 200...240 VAC

Thresholds 85..132 VAC or 170..264 VCD 

Frequency limit 47..63Hz or 360..440Hz

Nominal input current 1.3A 5A

Output characteristics

Output 72W 230W

Output voltage (direct) AS-i 30 VDC AS-i 30 VDC 24VDC

Nominal current 2.4A 5A(1) 7A(1)

Auxiliary functions

Very Low Safety 
Voltage (1)

Yes

Parallelization (2) No

Redundancy (4) No
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AS-i supply module: dedicated features

General The simultaneous transmission of information and power down the same cable 
means that data transmission needs to be filtered in relation to supply.
This is why AS-i supply module has a built-in decoupling filter which supports the 
maximum direct current provided by the power supply. A standardized impedance 
is introduced into the power supply in relation to the frequency of information 
transmission.
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27
Process and AS-i suppliers: 
installation

At a Glance

Aim of this 
Chapter

This Chapter deals with the installation of Process and AS-i supply modules.

What’s in this 
Chapter?

This Chapter contains the following Maps:

Topic Page

TBX SUP 10 dimensions/mounting/connections 400

Dimensions/mounting Process and AS-i supply modules 401

TSX SUP 1101/A05 supply block dimensions/mounting 404

Summary of mounting methods 406
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TBX SUP 10 dimensions/mounting/connections

Dimensions/
mounting

Illustration: 

The TBX SUP 10 supply block must be mounted in an upright position to allow for 
the best possible natural air convection within the block.
It can be mounted on a panel, an AM1-PA Telequick perforated board or AM1-
DE200 / DP200 mounting rail.

Connections Illustration: 

(1) External protection fuse on phase: 1A time delay 250V if single supply block.

Note: Primary: if the module is supplied with a 100/240V alternating current, the phase and the neutral 
wire must be taken into account when wiring. On the other hand, if the module is supplied with a 125 V 
direct current, polarities do not need to be taken into account.
Secondary: the terminal, with 0V potential, must be connected to the ground as soon as the supply 
module starts to provide output.

DANGER
Personnel safety
For personnel safety, the module ground terminal must be connected to the protective 
ground with a green/yellow wire.

Failure to observe this precaution will result in death or serious injury.
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Dimensions/mounting Process and AS-i supply modules

At a Glance Each supply module is already provided with a support enabling it to be fixed directly 
onto a DIN mounting rail (AM1-D••••) or TELEQUICK board (AM1-PA). 

Either support option can take any of the following:
� one or two TSX SUP 1011 power supply modules,
� one TSX SUP 1021/1051/A02 power supply module.

Note: In the case of a TELEQUICK board, the module has to be removed.

1 module
TSX SUP 1011

2 modules
TSX SUP 1011

1 module
TSX SUP 1021/1051/A02
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Dimensions The illustration below shows the dimensions of the modules and support, as well as 
the dimensions which depend on the connection method. 

Mounting on an 
AM1-D mounting 
rail

Carry out the following steps:

Mounting support

SUP 1011

SUP 1021/
1051/A02

(1) 147.2 mm (AM1-DE200)
139.7 mm (AM1-DP200)

SUP 1011

(2) 136.7 mm (AM1-PA)

Dimensions in inches

Step Action

1 Check that the module is fixed to the support.

2 Fix the module + support assembly onto the mounting rail.
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Removing the 
module

Carry out the following steps:

Illustration: 

Mounting on an 
AM1-PA board

Carry out the following steps:

Mounting on an 
AM1-ED•••
mounting rail

Carry out the following steps:

Step Action

1 Undo the screw at the top of the module to loosen it from the support.

2 Rotate the module to release its lower pins from the support.

Support

Support

Step Action

1 Remove the module from its support.

2 Mount the support onto the AM1-PA board.

3 Mount the module onto its support.

Step Action

1 Remove the module from its support.

2 Use the three M6x25 screws to mount the support onto the AM1-ED•••
mounting rails equipped with AF1-CF56 quarter-turn sliding nuts.

3 Mount the module onto its support.
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TSX SUP 1101/A05 supply block dimensions/mounting

Introduction TSX SUP 1101 and TSX SUP A05 supply blocks can be mounted on a panel, an 
AM1-PA board, or DIN rail.

Panel mounting Screw-hole layout (dimensions in millimeters): 

(1) The diameter of the fixing holes must be sufficient to take M6 screws.

Mounting on an 
AM1-PA 
Telequick 
perforated board

Fix the supply block with M6 x 25 screws + washers and AF1-EA6 clips nuts 
(dimensions in millimeters): 

4 fixing holes (1)
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Mounting on an 
AM1-ED•••
mounting rail

Fix the supply block using 4 M6 x 25 screws + washers and AF1-CF6 1/4 turn sliding 
nuts (dimensions in millimeters): 
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Summary of mounting methods

Summary table 
of mounting 
methods

The following table lists a summary of the different methods available for mounting 
Process and AS-i supply modules:

Supply module 
product 
reference

TBX SUP 
10

TSX SUP 
1011

TSX SUP 
1021

TSX SUP 
1051

TSX SUP 
1101

TSX SUP 
A02

TSX SUP 
A05

AM1-PA 
Telequick board

X X X X X X X

AM1-DE200/
DP200 central 
DIN rail

X X X X X

AM1-ED DIN rail 
with 5.51 in 
spacing

X X X X
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28
Process supply modules: 
connections

At a Glance

Aim of this 
Chapter

This Chapter deals with the connection of Process supply modules.

What’s in this 
Chapter?

This Chapter contains the following Maps:

Topic Page

Connecting TSX SUP 1011/1021 supply modules 408

Connecting TSX SUP 1051 supply modules 410

Connecting TSX SUP 1011 supply modules 412
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Connecting TSX SUP 1011/1021 supply modules

Illustration Connection diagram: 

Fu=External protection fuse
       on phase (Fu) : 4A time delay 250 V.

(1) 100...240VAC on TSX SUP 1011
      100...120/200..240VAC on TSX SUP 1021

(2) 125 VDC, only on TSX SUP 1011.

Normal connection Parallelization

Module 1

Module 2
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Rules of 
connection

Primary: if the module is supplied with a 100/240 V alternating current, the phase 
and neutral must be taken into account when wiring. On the other hand, if the 
module is supplied with a 125 V direct current, polarities do not need to be taken into 
account.

The supply terminal block is protected by a flap which allows access to the wiring 
terminals. Wire output passes vertically to the bottom. Wiring can be maintained in 
position by a cable tightening clip.

To ensure insulation guaranteeing 24 V Very Low Safety Voltage, wires with the 
following properties are used:
� a service voltage ≥ 600 VAC, with a cross-section of 1.5 mm2 for connecting up 

to the power supply,
� a service voltage  ≥ 300 VAC with a cross-section of 2.5 mm2 for 24 V outputs 

and grounding.

DANGER
Personnel safety
For personnel safety, the module ground terminal must be connected to 
the protective ground with a green/yellow wire.

Failure to observe this precaution will result in death or serious 
injury.
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Connecting TSX SUP 1051 supply modules

Illustration Connection diagram: 
Normal connection Parallelization

Fu=External protection fuse on
phase (Fu) : 4A time delay 250V

Module 1

Module 2
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Rules of 
connection

Primary: take the phase and the neutral into account when wiring.

The supply terminal block is protected by a flap which allows access to the wiring 
terminals. Wire output passes vertically to the bottom. Wiring can be maintained in 
position by a cable tightening clip.

To ensure insulation guaranteeing 24 V Very Low Safety Voltage, wires with the 
following properties are used:
� a service voltage ≥ 600 VAC, with a cross-section of 1.5 mm2 for connecting up 

to the power supply,
� a service voltage ≥ 300 VAC with a cross-section of 2.5 mm2 for 24 V outputs and 

grounding.

DANGER
Personnel safety
For personnel safety, the module ground terminal must be connected to 
the protective ground with a green/yellow wire.

Failure to observe this precaution will result in death or serious 
injury.
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Connecting TSX SUP 1011 supply modules

Illustration 1 Diagram showing normal connection: 

Connection to an 
alternating network
200...240V

Connection to an 
alternating network
100...120V

24V DC output 
connection.

input terminal block output terminal block
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Illustration 2 Diagram showing parallel connection (parallelization): 

(1) Connection if supply is from 100120 V alternating current network.
(2) External protection fuse on phase (Fu): 6.3A time delay 250 V.

input terminal blocks output terminal blocks

Module 1

Module 2
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Rules of 
connection

Primary: Take the phase and the neutral into account when wiring.

The supply terminal block is protected by a flap which allows access to the wiring 
terminals. Wire output passes vertically to the bottom. Wiring can be maintained in 
position by a cable tightening clip.

Secondary: To ensure insulation guaranteeing 24 V Very Low Safety Voltage, wires 
with the following properties are used:
� a service voltage ≥ 300 VAC, with a cross-section of 1.5 mm2 or 2.5 mm2for 

connecting up to the power supply,
� a service voltage  ≥ 300 VAC with a cross-section of 1.5 mm2 for 24 V outputs 

and grounding.
� Connect the two 24V terminals in parallel, or distribute the load over the two 24V 

outputs when the total current to be provided is greater than 5A.

DANGER
Personnel safety
For personnel safety, the module ground terminal must be connected to 
the protective ground with a green/yellow wire.

Failure to observe this precaution will result in death or serious 
injury.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1743 of 3383



TSX DM 37 xxE 415

29
Connecting AS-i supply modules

At a Glance

Aim of this 
Chapter

This Chapter deals with the connection of AS-i supply modules.

What’s in this 
Chapter?

This Chapter contains the following Maps:

Topic Page

Connecting TSX SUP A02 supply modules 416

Connecting TSX SUP A05 supply modules 418

General precautions 421
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Connecting TSX SUP A02 supply modules

Illustration Connection diagram: 

Connection 
overview

The TSX SUP A02 supply module is designed to supply the AS-i bus, as well as the 
slaves which are connected to it (30 VDC/2.4Aoutput). 

(1) Shielded AS-i cable 
screen in case of disrupted 
surroundings.

Fu=External protection fuse 
on phase (Fu) : 4A time delay 
250 V.

AS-i master
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Rules of 
connection

Primary: Take the phase and the neutral into account when wiring.

The supply terminal block is protected by a flap which allows access to the wiring 
terminals. Wire output passes vertically to the bottom. Wiring can be maintained in 
position by a cable tightening clip.

To ensure insulation guaranteeing 24 V Very Low Safety Voltage, wires with the 
following properties are used:
� a service voltage ≥ 600 VAC, with a cross-section of 1.5 mm2 for connecting up 

to the power supply,
� a service voltage  ≥ 300 VAC with a cross-section of 2.5 mm2 for 24 V outputs 

and grounding.
Using a shielded cable for the AS-i bus is only necessary if the installation is overly 
disrupted in terms of EMC (Electro Magnetic Compatibility).

DANGER
Personnel safety
For personnel safety, the module ground terminal must be connected to 
the protective ground with a green/yellow wire.

Failure to observe this precaution will result in death or serious 
injury.
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Connecting TSX SUP A05 supply modules

Illustration Connection diagram: 

(1) Connection if supply is from 100120V alternating current network.
(2) External protection fuse on phase (Fu): 6.3A time delay 250 V.
(3) Shielded AS-i cable screen in case of disrupted surroundings.

Connection 
overview

The TSX SUP A05 supply module is designed to supply the AS-i bus, including the 
slaves which are connected to it (30V/5A output). It also has an auxiliary supply (24 
VDC/7A) for sensors/actuators which consume large amounts of current. For this, a 
black AS-i ribbon cable is used.

Principle diagram: 

Connection to
alternating network 
200...240 V

Connection to an 
alternating network
100...120 V

AS-i 24V and 30 V DC 
output connection 

Input terminal Output terminal 
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Rules of 
connection

Primary: Take the phase and the neutral into account when wiring.

The "alternating current network supply" and "30 VDC and 24 VDC output" AS-i 
terminal blocks are protected by a flap which allows access to the wiring terminals. 
Wire output passes vertically to the bottom. Wiring can be maintained in position by 
a cable tightening clip.

Secondary:
To ensure insulation guaranteeing 24 V Very Low Safety Voltage, wires with the 
following properties are used:
� a service voltage ≥ 300 VAC, with a cross-section of 1.5 mm2 or 2.5 mm2for 

connecting up to the power supply,
� a service voltage ≥ 300 VAC with a cross-section of 2.5 mm2 for 24 V outputs and 

grounding,
� connect the two 24V terminals in parallel, or distribute the load over the two 24V 

outputs when the total current to be provided is greater than 5A.

Using a shielded cable for the AS-i bus is only necessary if the installation is overly 
disrupted in terms of EMC (Electro Magnetic Compatibility).

Given the large current that this supply module provides, its position on the bus is 
very important. 
If the supply module is placed at one of the ends of the bus, it will provide a nominal 
current (e.g.5A) for the whole bus. The fall in voltage at the end of the bus is 
therefore proportional to the 5A. 
If it is placed in the middle of the bus, the fall in voltage at the end of the bus is only 
proportional to 2.5A, assuming there is equal power consumption on both sections 
of the bus.

DANGER
Personnel safety
For personnel safety, the module ground terminal must be connected to 
the protective ground with a green/yellow wire.

Failure to observe this precaution will result in death or serious 
injury.
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If there is no slave which consumes large amounts of power, it would be better to 
place the supply module in the middle of the installation. Conversely, if the 
installation has one or several large power consumers, it would be wise to place the 
supply module close to them.

Note: Where there are large power consumer actuators (contact, solenoid coils 
etc.) the TSX SUP A05 supply module can provide the auxiliary 24 VDC, insulated 
from the AS-i line.

Supply
AS-i

2.5 A 2.5 A
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General precautions

Introduction While installing the yellow AS-i cable, it is essential to place it in a cable track which 
is separate from the power cables. It is also advisable to place it flat and not twisted. 
This will help make the two AS-i cable wires as symmetrical as possible.
Installing the AS-i cable on a surface connected to the electric potential of the 
machine (for example, the housing) complies with the requirements of the EMC 
(Electro Magnetic Compatibility) directive.

The end of the cable, or the ends in the case of a bus with a star-formation , must 
be protected either:
� by connecting it (them) to a T-derivation,
� by not allowing them to come out of their last connection point.

Important It is important to distribute power effectively on the AS-i bus, so that each device on 
the bus is supplied with sufficient voltage to enable it to operate properly. To do this, 
certain rules must be followed.

Rule 1 Select the caliber of the supply module adapted to the total consumption of the AS-
i segment. Available calibers are 2.4A (TSX SUP A02) and 5A (TSX SUP A05).
A caliber of 2.4A is generally sufficient based on an average consumption of 65mA 
per slave for a segment made up of a maximum of 31 slaves.
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Rule 2 To minimize the effect of voltage falls and reduce the cost of the cable, you must 
determine the best position of the supply module on the bus, as well as the minimum 
size of cable appropriate for distributing power.
The voltage fall between the master and the last slave on the bus must not exceed 
3V. For that purpose, the table below gives the essential points for selecting the 
cross-sectional measurement of the AS-i cable.

Table of characteristics:

The cable which can be used for most applications is the cable with a cross-section 
of 1.5 mm2. This is the standard AS-i bus model (the cable is offered in the 
SCHNEIDER catalog).
Smaller cables can be used when sensors consume very little power.

Cross-section 
measurement of AS-i 
cable

0.75 mm2 1.5 mm2 2.5 mm2

Linear resistance 52 milli Ohms/meter 27 milli Ohms/
meter

16 milli Ohms/
meter

Voltage fall for 1A over 100 
meters

5.2V 2.7V 1.6V

Note: The maximum length of all the segments making up the AS-i bus without a 
relay is 100 meters. The lengths of cables which link a slave to a passive 
distribution box must be taken into account.
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30
Process and AS-i supply module 
characteristics

At a Glance

Aim of this 
Chapter

This Chapter presents the different electrical characteristics of Process and AS-i 
supply modules in a table.

What’s in this 
Chapter?

This Chapter contains the following Maps:

Topic Page

Electrical characteristics of process supply modules: TBX SUP 10 and TSX 
SUP 1011

424

Electrical characteristics of process supply modules: TSX SUP 1021/1051/
1101

426

Electrical characteristics of AS-i supply modules: TSX SUP A02/A05 428

Physical environmental characteristics 430
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Electrical characteristics of process supply modules: TBX SUP 10 and TSX     
SUP 1011

Table of 
characteristics

The following table describes the electrical characteristics of supply modules: TBX 
SUP 10 and TSX SUP 1011:

Process supply module TBX SUP 10 24V/1A TSX SUP 1011 24V/
1A

Primary

Nominal input voltage V alternating 100240
direct 125

alternating 100240
direct 125

Input limit voltage V alternating 90264
direct 88156

alternating 85264
direct 105156

Network frequency Hz 47...63 47...63/360...440

Nominal input current (U=100V) A 0.4 0.4

Maximum call 
current (1)

to 100 V A 3 37

to 240 V A 30 75

Maximum It on 
trigger (1)

to 100 V As 0.03 0.034

to 240 V As 0.07 0.067

Maximum I2t on 
trigger (1)

to 100 V A2s 2 0.63

to 240 V A2s 2 2.6

Power factor 0.6 0.6

Harmonic (3) 10% (Phi=0°and 180°) 10% (Phi=0°and
180°)

Full load efficiency % >75 >75

Secondary

Useful power (2) W 24 26(30)

Nominal output 
current (2)

A 1 1.1

Output voltage/
accuracy at 25°C

V 24+/-5% 24+/-3%

Residual ripple (peak to peak)
Maximum HF noise (peak to peak)

mV

mV

240

240

150

240

Accepted length of micro-power 
outages (3)

ms ≤10 in AC
≤1 in DC

≤10 in AC
≤1 in DC
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(1) Values on initial power-up at 25°C. These elements are to be taken into account 
on start-up for the dimensioning of protection devices.
(2) Output power and current for an ambient temperature of 60°C. Input value in ( ) 
= output in a ventilated cabinet or within a temperature range of 0+40°C.
(3) A nominal voltage for a repetition period of 1Hz.

Protection against Short circuits 
and
overloads

continuous automatic 
reset

fallback to 0 and 
automatic reset after 
fault has 
disappeared

Over-
voltages

V cuts off at U>36 cuts off at U>36

Parallelization no yes with power 
optimization

Serialization no yes

Process supply module TBX SUP 10 24V/1A TSX SUP 1011 24V/
1A
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Electrical characteristics of process supply modules: TSX SUP 1021/1051/1101

Table of 
characteristics

The following table describes the electrical characteristics of supply modules: TSX 
SUP 1021/1051/1101:

Process supply module TSX SUP 1021 24V/2A TSX SUP 1051 
24V/5A

TSX SUP 1101 
24V/10A

Primary

Nominal input voltage V alternating 100...120/200...240

Input limit voltage V alternating 85...132/170...264

Network frequency Hz 47...63/360...440

Nominal input current (U=100V) A 0.8 2.4 5

Maximum call current (1) to 100 V A <30 51 75

to 240 V A <30 51 51

Maximum It on trigger (1) to 100 V As 0.06 0.17 0.17

to 240 V As 0.03 0.17 0.17

Maximum I2t on trigger (1) to 100 V A2s 4 8.6 8.5

to 240 V A2s 4 8.6 8.5

Power factor 0.6 0.52 0.5

Harmonic 3 10% (ϕ=0°et 180°)

Full load efficiency % >75 >80

Secondary

Useful power (2) W 53(60) 120 240

Nominal output current (2) A 2.2 5 10

Output voltage (0°C-60°c) V 24+/-3% 24+/-1%

Residual ripple (peak to peak) mV 150 200

Maximum HF noise (peak to peak) mV mV 240

Accepted length of micro-power outages (3) ms <=10 

Start-up time on resisting load s <1

Protection against Short circuits 
and
overloads

fallback to 0 and 
automatic reset after 
fault has disappeared

current limit

Over-
voltages

V cuts off at U>36 cuts off at U>32

Parallelization yes with power optimization

Serialization yes
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(1) Values on initial power-up at 25°C. These elements are to be taken into account 
on start-up for the dimensioning of protection devices.
(2) Output power and current for an ambient temperature of 60°C. Input value in ( ) 
= output in a ventilated cabinet or within a temperature range of 0+40°C.
(3) A nominal voltage for a repetition period of 1Hz.
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Electrical characteristics of AS-i supply modules: TSX SUP A02/A05

Table of 
characteristics

The following table describes the electrical characteristics of supply modules: TSX 
SUP A02/A05:

AS-i supply module TSX SUP A02 
30V AS-i / 2.4A

TSX SUP A05 24V/7 AS-i & 30V AS-i/5A

Primary

Nominal input voltage V alternating 100..0.120/
200..0.240

alternating 100..0.120/200..0.240

Input limit voltage V alternating 85...132/
170...264

alternating 85...132/170...264

Network frequency Hz 47...63/360...440 47...63/360...440

Nominal input current (U=100V) A 1.3 5

Maximum call 
current (1)

to 100 V A 30 50

to 240 V A 30 50

Maximum It on 
trigger (1)

to 100 V As 0.06 0.17

to 240 V As 0.03 0.17

Maximum I2t on 
trigger (1)

to 100 V A2s 4 8.5

to 240 V A2s 4 8.5

Power factor 0.6 0.51

Harmonic 3 10% (Phi=0°and 180°) 10% (Phi=0°and 180°)

Full load efficiency % >75 >80

Secondary

Useful power W 72(84)    (2) 230  (3)

Peak nominal 
current

30 V AS-i 
output

24 V output

A

A

2.4(2.8)  (2)

-

5  (3)(4)

7  (3)(4)

Output voltage
Global variation (-10°C to +60°C)

V
V

30(AS-i)
29.5 to 31.6

24
+/-3%

30(AS-i)
29.5 to 31.6

Ripple (from 10 to 500 kHz)

Ripple (from 0 to 10 kHz)

mV

mV

50

300

200

240

50

300

Start-up time on resisting load s <2 (where C=15000 
micro Farads)

<2 (where C= 15000 micro Farads)

Length of micro power outages (5) ms ≤10
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(1) Values on initial power-up at 25°C. These elements are to be taken into account 
on start-up for the dimensioning of protection devices.
(2) Output and output current for an ambient temperature of 60°C. Input value () = 
surge output.
(3) Output and output current for a maximum ambient temperature of 55°C, if 
product index II = 01 (60°C if product index II > 01).
(4) See the following page for the diagram of current distribution for each output.
(5) Acceptable period at nominal voltage for a repetition period of 1 Hz.

Chart of available 
currents on 30 V 
AS-i and 24 V 
output from the 
TSX SUP A05 
supply block.

The maximum power which can be delivered by the supply block is 230 W. If 
consumption is 5 A on the 30 V AS-i, possible flow on 24 V output is no greater than 
3 A (see chart below).

Chart: 

Protection against Short circuits 
and
overloads

fallback to 0 and 
automatic reset after 
fault has disappeared

current limit on each output

Over-
voltages

V cuts off at U>36 cuts off at U>36

AS-i supply module TSX SUP A02 
30V AS-i / 2.4A

TSX SUP A05 24V/7 AS-i & 30V AS-i/5A
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Physical environmental characteristics

Table of 
characteristics

The following table describes the electrical characteristics of Process and AS-i 
supply modules:

Process and AS-i supply 
blocks/modules

TBX SUP 10 TSX SUP 1011/1021
TSX SUP 1051/1101
TSX SUP A02/A05

Connection to screw 
terminals

maximum capacity per 
terminal

mm2

1 terminal per output

1 x 2.5

1011/1021/1051/A02: 1 output terminal
1101 : 2 terminals/output
A05: 2 terminals/output (24 VDC)
1 terminal/output (30 VDC AS-i)
2 x 1.5 with adapter or 1 x 2.5

Temperature:
Storage 
Operating

°C
°C

-25 to +70
+5 to +55

-25 to +70
0 to +60 (TSX SUP 1011/1021/1051/
1101
-10 to +60 (TSX SUP A02/A05) (1)

Relative humidity % 5-95

Cooling % By natural convection

User safety - Very Low Voltage Safety (EN 60950 
and IEC 1131-2)

Dielectric strength:
Primary/secondary
Primary/ground
Secondary/ground

V eff
V eff
V eff

50/60Hz-1 mm
1500
1500
500

3500
2200
500

Insulation resistance
Primary/secondary
Primary/ground

Mega Ohms
Mega Ohms

≥ 100
≥ 100

Leakage current I≤=3.5 mA (EN 60950)

Electrostatic uploading
immunity

6 kV per contact/8 KV in the air
(complies with IEC 1000-4-2)

Fast electric surge 2 kV (serial mode and common mode on input and output)

Electromagnetic field
influence

10 V/m (80MHz to 1GHz)

Rejected electromagnetic 
disturbances

(comply with FCC 15-A et EN 55022 class A
Test conditions: nominal U and I, resisting load,
cable: 1 meter horizontally, 0.8 meters vertically

Shock wave Input: 4kV MC, 2kV MS    Outputs: 2kV MF, 0.5 kV MS
(complies with IEC 1000-4-5)
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(1) -10°C +55°C for TSX SUP A05 supply module with product index II=01.
      -10°C +60°C for TSX SUP A05 supply module with product index II > 01.
(2) complies with IEC 68-2-6, FC test with module or block mounted on a board or 
panel.

Vibration (2) 1 mm 3 Hz to 13.2 Hz  1g 57 Hz to 150 Hz (2g TSX SUP A02/
A05)
(complies with IEC 68-2-6, FC test)

Degree of protection IP 20.5 IP 20.5, terminal IP 21.5

MTBF at 40°C
Length of life at 50°C

H 100 000

H 30 000 (at nominal voltage and 80% of nominal power) 

Process and AS-i supply 
blocks/modules

TBX SUP 10 TSX SUP 1011/1021
TSX SUP 1051/1101
TSX SUP A02/A05
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A
ABE-7H08R10/R11 and ABE-7H16R10/R11 
base connections

Discrete I/O, 264
ABE-7H08R21 et ABE-7H16R20/R21/R23 
base connections

Discrete I/O, 268
ABE-7H08S21/16S21 base connections

Discrete I/O, 272
ABE-7H12R10/R11 connection bases

Discrete I/O, 266
ABE-7H12R20/R21 connection bases

Discrete I/O, 270
ABE-7H12R50 connection bases

Discrete I/O, 278
ABE-7H12S21 connection bases

Discrete I/O, 274
ABE-7H16F43 base connections

Discrete I/O, 282
ABE-7H16R30/R31 connection bases

Discrete I/O, 276
ABE-7H16R50 connection base

Discrete I/O, 280
ABE-7H16S43 base connections

Discrete I/O, 283
ABE-7P16F310 base connections

Discrete I/O, 331
ABE-7P16F312 base connections

Discrete I/O, 332
ABE-7P16T214 base connections

I/O discrete, 317

ABE-7P16T215 base connections
I/O discrete, 319

ABE-7P16T318 base connections
Discrete I/O, 329

ABE-7R08S111/16S111 base 
characteristics

Discrete I/O, 287
ABE-7R08S111/16S111 base connections

Discrete I/O, 285
ABE-7R08S210/16S210 base 
characteristics

Discrete I/O, 292
ABE-7R08S210/16S210 base connections

Discrete I/O, 290
ABE-7R16S212 base characteristics

Discrete I/O, 296, 306
ABE-7R16S212 base connections

Discrete I/O, 295
ABE-7R16T210/P16T210 base connections

Discrete I/O, 310
ABE-7R16T212/P16T212 base connections

Discrete I/O, 312
ABE-7R16T230 base connections

I/O discrete, 314
ABE-7R16T231 base connections

I/O discrete, 315
ABE-7R16T330/P16T330 base connections

Discrete I/O, 321
ABE-7R16T332/P16T332 base connections

Discrete I/O, 323
ABE-7R16T334 base connections

Discrete I/O, 327

Index
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ABE-7R16T370 base connections
Discrete I/O, 325

ABE-7S08S2B0 base connections
Discrete I/O, 308

ABE-7S08S2B1 base connections
Discrete I/O, 305

ABE-7S16S2B0/S2B2 base connections
Discrete I/O, 302

B
Base connections ABE-7S16E2B1/E2E1/
E2E0/E2F0/E2M0

Discrete I/O, 299
Built-in safety system, 212

C
Catalog of 24 VDC process supply, 392
Catalog of AS-i supply modules, 396
Characterisitics of base ABE-7S16E2B1/
E2E1/E2E0/E2F0/E2M0

Discrete I/O, 300
Characteristics of AS-i supply modules, 428
Characteristics of bases ABE-7S16S2B0/
S2B2

Discrete I/O, 303
Characteristics of Process supply modules, 
424, 426
Characteristics of the ABE-7S08S2B0 base

Discrete I/O, 309
Characteristics of the ABR-7••• relays

Discrete I/O, 339
Characteristics of the ABS-7E•• relays

Discrete I/O, 340
Characteristics of the ABS-7S•• relays

Discrete I/O, 341
Connecting a PI with 1 open contact, 224
Connecting a PI with 2 open contacts, 222
Connecting an emergency stop PB with 1 
open contact, 224
Connecting an emergency stop PB with 2 
open contacts, 222
Connecting modules to TELEFAST 
interfaces using an HE10 connector

Discrete I/O, 257

Connecting TSX SUP 1011/1021 supply 
modules, 408
Connecting TSX SUP 1051 supply modules, 
410
Connecting TSX SUP 1101 supply modules, 
412
Connecting TSX SUP A02 supply modules, 
416
Connecting TSX SUP A05 supply modules, 
418
Connection via HE10 connector, 70, 72, 73

D
Description of TBX SUP 10 supply block, 
386
Description of the support board, 391
Description of the TSX SUP 1011 supply 
module, 387
Description of the TSX SUP A02 supply 
module, 389
Description of TSX 1021/1051 supply 
modules, 388
Description of TSX SUP 1101/A05 supply 
blocks, 390
Display of slaves on the AS-i bus, 376
Displaying the status of the input/output bits 
of the slaves, 378

E
Emergency stop monitoring module, 212

Detecting faults on outputs, 218
Detecting faults with referenced supply, 
219
Detecting ground faults with an insulated 
supply, 218
Detecting internal faults, 218
Electrical characteristics, 236
Environment characteristics, 238
General precautions for wiring, 240

Environment characteristics of AS-i supply 
modules, 430
ES, 212
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F
Fault display, 233
Faults

Automatic start up, 234
Incorrect input information, 234
Start up not possible, 234
Unwanted opening of safety outputs, 234

G
General introduction to Process and AS-i 
supply modules, 384
Global diagnostics of a input string with 
several single contacts, 226

I
Input status display, 233
Inputs, 20

L
Latching, 37

M
Monitoring the validation input, 231

O
Operating modes for the emergency stop 
monitoring module, 218
Outputs, 20

P
PB, 212
PI, 212
Precautions, 421
Programmable filtering, 34
Protecting safety outputs, 220
Protecting safety string inputs, 220

S
Safety string diagnostic bits, 230
Security function, 214

External supply to module, 215
Interface block with PLC bus, 216
Reading blocks for PLC diagnostics, 216
Security block, 215

Sensor voltage, 45
Serializing 2 modules, 228
Service conditions, 241
Signaling faults via the program, 231
Standards, 241
Supply control, 233
Supply fault, 233

T
TELEFAST 2

Discrete I/O, 246
Temperature related performance, 67
TSX DEZ 08A4

characteristics, 161
introduction, 160
links, 163

TSX DEZ 08A5
characteristics, 167
introduction, 166
links, 169

TSX DEZ 12D2
characteristics, 154
introduction, 152
link, 156

TSX DEZ 12D2K
characteristics, 147
introduction, 146
link, 149

TSX DEZ 32D2
characteristics, 127
introduction, 126
link, 129

TSX DMZ 16DTK
characteristics, 200
connection, 203
connection to Dialbase Tego base, 204
connection to Tego Power 
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communication module, 207
introduction, 198

TSX DMZ 28AR
characteristics, 120
introduction, 118
link, 124

TSX DMZ 28DR
characteristics, 109
connection, 113
introduction, 106

TSX DMZ 28DT
characteristics, 100
introduction, 98
link, 103

TSX DMZ 28DTK
characteristics, 90
connecion, 93
introduction, 88

TSX DMZ 64DTK
characteristics, 80
connections, 83
Introduction, 78

TSX DSZ 04T22
characteristics, 185
connection, 187
introduction, 184

TSX DSZ 08R5
characteristics, 192
connection, 195
introduction, 190

TSX DSZ 08T2
characteristics, 179
introduction, 178
links, 181

TSX DSZ 08T2K
characteristics, 173
introduction, 172
links, 175

TSX DSZ 32R5
characteristics, 141
connection, 144
introduction, 138

TSX DSZ 32T2
characteristics, 133
introduction, 132
links, 135

TSX SAZ 10
addressing input/output objects, 373
connection, 368
description, 366
diagnostics for module and AS-i bus, 374
installation/mounting, 367

TSX STZ 10
connection, 350
description, 348
diagnostic, 355
equipment addressing, 353
implementation, 349
module status display, 370

TSX SUP 10 dimensions/mounting/
connection, 400

V
Voltage drop over the wires, 240

W
When the applications have more than 4 
inputs, 228
Wire cross-section, 240
Wire length, 240
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Document Set

TSX DM 37 xx            3

Document Set

At a Glance This manual comprises three volumes.
� Volume 1

� Processors,
� Implementation/troubleshooting/maintenance,
� Process supplies and AS-i.

� Volume 2
� Discrete input/output modules,
� Discrete I/O remote module.

� Volume 3
� Analog,
� Counting built into the bases,
� Position measurement,
� Communication built into the bases,
� Analog input/output modules,
� Counting module,
� Communication by PCMCIA card.
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About the Book

At a Glance

Document Scope This manual describes the various standard functions of the Micro.
It includes 6 parts:
� 1 Analog built in to bases,
� 2 Counter built into bases,
� 3 Communication built into the bases,
� 4 Analog input/output modules,
� 5 Counting modules,
� 6 Communication by PCMCIA cards.

User Comments We welcome your comments about this document. You can reach us by e-mail at 
techpub@schneider-electric.com
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I
The analog input/output

At a Glance

Aim of this tab This part introduces the range of  analog input/output modules on offer TSX 37.

What's in this 
Part?

This part contains the following chapters:

Chapter Chapter Name Page

1 General introduction to analog input/output modules 15

2 General rules for implementing the analog input/output 
modules

19

3 The analog input  modules TSX AEZ 801/802 27

4 The analog input  module TSX AEZ 414 39

5 The analog output module TSX ASZ 401 59

6 The analog output module TSX ASZ 200 65

7 TSX AMZ 600 Analog Input Modules 71
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1
General introduction to analog 
input/output modules

At a Glance

Aim of this 
chapter

This chapter gives an outline of the analog input/output modules. 

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

General description of the analog modules 16

Physical description of analog modules 17

Input/output analog modules catalog 18
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General description of the analog modules

At a Glance The analog input/output modules in the Micro range are half-format modules 
equipped with a screw terminal block.
they can be positioned in all the available positions of the PLCs TSX 37-05/08/10 et 
TSX 37-21/22, except the first position in the base. 

Description The maximum number of analog modules it is possible to use in a Micro 
configuration is :
� 2 modules for a TSX 37-05/08/10 configuration, positioned either in the base or 

in the extension ;
� 4 modules for a TSX 37-21/22 configuration, positioned either in the base or in 

the extension, but with the following limitation ; a maximum of 2 modules 
TSX ASZ 200 can be positioned in the base because of their power usage.

Note: When the internal cold junction compensation is used it is advisable to 
position the modules TSX AEZ 414 in the positions situated in the low part of the 
PLC (base or extension).

Note: When an analog module is positioned in the mini extension rack of a PLC 
that is supplied alternatively, this mini rack should be supplied with 24 VDC.
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Physical description of analog modules

At a Glance The physical description of the input/output analog modules is given below. 

Illustration The drawing shows an analog module in the Micro range. 

Description The table below describes the different elements of the analog input/output 
modules.

Number Description

1 Rigid metal body, which enables the support :
� functions of the electronic card ,
� grounding the module ,
� guiding the module into its slot.

2 Detachable screw terminal block for connection to sensors and pre-activators. 

3 Bolt to fix the module in position.

4 Access door with screw terminal block which is there both to support the address 
labeling of the terminal block and the channel labeling.

5 Dismountable cover, which allows for captivity of the screws and for personal 
protection. 

6 Module reference label.
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Input/output analog modules catalog

At a Glance Here is the input/output analog modules catalog. 

Catalogue The table below shows the input/output analog modules catalog.

Type of module Half-format inputs Half-format outputs

Illustration

Number of channels 8 4 2

Range +- 10 V
0-10 V

0-20 mA
4-20 mA

Thermoprobe
Thermocouple
+- 10 V
0-10 V
0-5 V (0-20 mA)
1-5 V (4-20 mA)

+- 10 V +- 10 V
0-20 mA
4-20 mA

Current used on 24 VR 60 mA 86 mA 90 mA 150 mA

Current used on 5 V 30 mA 40 mA 30 mA

Insulating channels Common point Differentials Common point

Resolution 12 bits 16 bits 11 bits + sign

Connections Screw terminal block

TSX•• reference AEZ 801 AEZ 802 AEZ 414 ASZ 401 ASZ 200
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2
General rules for implementing 
the analog input/output modules

At a Glance

Aim of this 
chapter

This chapter presents the general rules for implementing analog input/output 
modules. 

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Analog input/output module installation precautions 20

labeling of analog input/output modules 21

Precautions and general rules concerning the wiring to the analog input/output 
modules

22
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Analog input/output module installation precautions

At a Glance The precautions taken when putting the modules and terminals into place are given 
in detail below.

Precautions

WARNING
Risk of modules deteriorating
The modules should always be assembled and dismounted when the 
PLC is turned off.

Failure to follow this precaution can result in death, serious injury, 
or equipment damage.

WARNING
Protection of the slots not used by a module
The empty positions (not occupied by a module) must be protected by 
a cover, which is sold in a set under the reference TSX RKA 01.

Failure to follow this precaution can result in death, serious injury, 
or equipment damage.
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labeling of analog input/output modules

General The labeling of the analog input/output modules is done by two labels accessible on 
the front of the module. 

Illustration The drawing below shows the labeling of the analog modules. 

Description The table below describes the different elements of labeling of the analog modules.

Number Slot Type of labeling

1 On the front of the module A fixed module label indicates the reference 
and the type of the module.

2 Inside the terminal block shutter. A removable terminal block label, which 
serves as a reminder of the reference and 
the type of module as well as giving the 
wiring of the terminal block.  This two-sided 
label can be completed by user information.
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Precautions and general rules concerning the wiring to the analog input/output 
modules

General In order to protect the signal in relation to the exterior noises in series mode and 
noises in common mode, it is advisable respect to the following precautions 
concerning  
� the nature of the conductors,
� shielding of cables,
� the association of conductors in cables,
� routing of the cables,
� the reference to ground of the sensors and pre-sensors potential.
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Wiring 
precautions WARNING

Nature of the conductors 
It is advisable to use shielded twisted pairs with a minimum section of 
0.28 mm2.

Failure to follow this precaution can result in death, serious injury, 
or equipment damage.

WARNING
Cable shielding
It is advisable to reconnect the cable shielding, at each end, to the 
shielded restart terminal blocks (ground terminal blocks).

Failure to follow this precaution can result in death, serious injury, 
or equipment damage.

WARNING
Association of conductors in wiring
It is possible to group similar signals with the same reference to ground 
in multi-pair cables.

Failure to follow this precaution can result in death, serious injury, 
or equipment damage.

WARNING
Routing the wiring
It is advisable to keep as much distance between the TOR (all or 
nothing) input/output measuring wires (mostly relay outputs) and the 
wiring that carries power signals.

Failure to follow this precaution can result in death, serious injury, 
or equipment damage.
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Sensors and pre-
sensors

� Reference of the sensors and pre-sensors in connection to the ground :
For all the modules which possess non-isolated channels between them, it is 
better to use sensors or pre-sensors, which are not referenced in connection to 
ground.
To ensure that the measurement chain works well, it is recommended that the 
following precautions be taken :
� The sensors should be close to each other (within several meters) ;
� all the sensors are referenced at the same point which is reconnected to the 

ground of the module.

� Using the referenced sensors in connection to the ground :
If the sensors are referenced in connection to the ground, this can in certain 
cases bring back a potential to the ground that was distanced on the terminal 
block. 
It is therefore imperative that the following rules be followed :
� this potential should be less than the security voltage, 48 V is the limit for 

France ;
� if creating a reference potential of a sensor point caused a leakage current, it 

would be necessary to make sure that all the leakage currents did not disturb 
the application.

Input + channel 0
Input - channel 0

Input + channel 1
Input - channel 1

Input + channel 2
Input - channel 2

Shielding

Shielding

Term
inal

block
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The network to ground the RC has a value of 20 MOhms, 4.7 nF, which results 
in a leakage current of 2.4 micro A for a reference voltage of 48 V.

� Using the referenced pre-sensors in connection to the ground :
There are no technical constraints specifically for referencing the pre-sensors to 
ground. 
For security reasons, it is however preferable to avoid bringing a ground potential 
distanced on the terminal block this could be very different to the ground potential 
in proximity.

Input + channel 0
Input - channel 0

Input + channel 1
Input - channel 1

Input +
Input -

Shielding

Term
inal

block
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3
The analog input  modules 
TSX AEZ 801/802

At a Glance

Aim of this 
chapter

This chapter gives an outline of the analog input modules TSX AEZ 801/802 as well 
as their characteristics and their connecting system. 

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Introduction to TSX AEZ 801/802 modules 28

Input processing 30

Fault processing 35

Characteristics of TSX AEZ 801/802 analog modules 36

Connections for TSX AEZ 801/802 analog modules 37
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Introduction to TSX AEZ 801/802 modules

General Modules TSX AEZ 801/802

The modules TSX AEZ 801 et TSX AEZ 802 offer 8 high-level analog inputs with a 
common point. 
The module TSX AEZ 801 offers the range + - 10 V or 0-10 V for each of its inputs, 
depending on the choice made in configuration.
The module TSX AEZ 802 offers the range 0-20 mA or 4-20 mA for each of its 
inputs, depending on the choice made in configuration.
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Circuit diagrams These input modules have the following functions:
� polling of input channels by static multiplexing and value acquisition;
� analog/digital conversion (12 bits) of input measurements.
These functions are then completed by the following treatments, carried out by the 
PLC processor:
� The check on overshooting inputs;
� Filtering the measurements;
� adapting the input measurement to the user format for display in units, which can 

be used directly.
Diagram of the principle: 

8 inputs

Continuous/
continuous
converter

Select channel (0.7) Opto-
coupler

Interf.
bus

A/NMultiplexor 

Convert

1000 Veff insulation

BUSOpto-
coupler
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Input processing

General The inputs of the analog module TSX ASZ 801 have the following functions:
� measurement timing;
� range selection and overshoot monitoring;
� sensor link monitoring;
� module behavior in the event of an overload;
� measurement filtering;
� measurement display.

Measurement 
timing

 Measurement timing depends upon the cycle used, which is defined in 
configuration:
� normal cycle

The input polling cycle is fixed and has a value 32 ms, independent of the number 
of inputs used.
Example of a polling cycle with only channels 0, 1, 6 and 7 used:

� quick cycle
Only the channels used are polled even if they are not consecutive, which means 
that the channel polling cycle time is improved. The channel polling cycle time is 
given by the formula:

T cy (ms) = 4 ms x N

where N = number of channels used.
Example of a polling cycle with 4 channels used:

Channel 0 Channel 1 Channel 6 Channel 7

4 ms 4 ms4 ms4 ms
Scan cycle = 32 ms

Note: In quick cycle channels can be assigned in FAST task. In this case, it is 
recommended that not too many analog input modules be assigned to FAST task 
as the system overhead time for processing these modules can be quite large 
compared to the FAST task cycle time.

Channel 1 Channel 3 Channel 5 Channel 7

4 ms 4 ms4 ms4 ms
Scan cycle = 4 x 4 = 16 ms
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Range selection 
and overshoot 
monitoring

Each module allows a choice of two ranges for each of its inputs:
� +- 10 V and 0-10 V (with a TSX AEZ 801 module);
� 0-20 mA and 4-20 mA (with a TSX AEZ 802 module).
The module performs an overshoot check for the chosen range. In other words it 
checks that the measurement is between the lower and upper terminals defined in 
the following tables: Outside these terminals, saturation of the measurement string 
is likely and an overshoot error is signaled by a usable bit by the program (% 
Imodule•channel•ERR).
Generally, modules allow a range overshoot of 5% on the full scale:

For unipolar ranges (0..10 V, 0..20 mA), the module detects a negative overshoot. 
An error is signaled to –5% of the scale, which allows a quicker diagnostic for 
implementation and in operation.

Sensor link 
monitoring

This monitoring is available in the range 4..20 mA. An error is detected by the 
TSX AEZ 802 module configured in this range when the intensity of the current loop 
becomes less than 3.2 mA.

TSX AEZ 801 analog module

Range Lower terminal Upper terminal Integer values available 
by default

+- 10 V -10.5 V +10.5 V +- 10500

0..10 V -0.5 V +10.5 V - 500..10500

TSX AEZ 802 analog module

Range Lower terminal Upper terminal Integer values available 
by default

0..20 mA -1 mA +21 mA - 500..10500

4..20 mA +3.2 mA +20.8 mA - 500..10500

Note: The non-cabled channels of a TSX AEZ 802 module must ideally be 
parametered between 0-20 mA. If this is not the case, a "sensor link" error will be 
signaled by the module.
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Module behavior 
in the event of an 
overload

In the event of an overload, or an overshoot on the upper (10500) or lower (- 10500) 
terminal, the module signals a range overshoot error:
� if the overload is less than 14 VDC (positive or negative), the measurement string 

is saturated to the value of the terminal which has been overshot (10500 or –
10500). The overshoot is not destructive to the module;

� if the overload is between 14 and 30 VDC (positive or negative), the 
measurement given by the module is not significant. The overshoot is not 
destructive to the module;

� if the overload is greater than 30 VDC (positive or negative), it can be irreversibly 
destructive for the module. The range overshoot error is signaled while the 
module is able to do so.

Measurement 
filtering

The filtering performed is a first order digital filtering, with a modifiable filtering 
coefficient from a programming console even when the application is in RUN mode. 
The mathematical formula used is as follows:

Mesn = (1-α) x Valn + α x Mesn-1

with:
α = filter efficiency ;
Valn = gross input value ;
Mesn-1 = previous measurement delivered to the application ;
Mesn-1 = measurement delivered to the application;

In configuration the user chooses the filtering value from 7 possible values (0 to 6). 
This value can consequently be modified even when the application is in RUN mode.

Filtering required Value to choose χoρρεσπoνδινγ  a Filtering response time Cut-off rate (Hz)

No filtering 0 0 0 Hardware filtering

Little filtering 1
2

0.750
0.875

111 ms
240 ms

1.431
0.664

Average filtering 3
4

0.937
0.969

496 ms
1.01 s

0.321
0.158

Strong filtering 5
6

0.984
0.992

2.03 s
4.08 s

0.078
0.039
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About measurement filtering :
� filtering is inhibited in quick cycle;
� the modules continue with their acquisitions and therefore their filtering 

calculations without considering the cycle time of the application task.
For example:
� if the MAST task cycle is 120 ms (module used in normal cycle), the module 

will have taken 3 or 4 new gross values per channel into account before the 
MAST task reads the value of the measurement;

Start of scan Start of scan

Acceptance of
measurment

Acceptance of
measurment

Available
measurement

Filtering

Module
scan

 MAST
task scan

Calcul CalculCalcul Calcul Calcul

Channel n
Raw value

Available
measurement

Available
measurement

Available
measurement

Available
measurement

Channel n
Raw value

Channel n
Raw value

Channel n
Raw value

Channel n
Raw value
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� if the MAST task cycle is 10ms, the module will only provide a new value every 
3 or 4 cycles of the MAST task.

Measurement 
display

The measurement given to the application is directly usable by the user  who can 
choose between:
� using standard display 0-10000 (or +- 10000 for the range +- 10 V);
� parametering his/her display format giving the minimum and maximum values 

required.
Standard display
The values are displayed in standardized units:
� for a unipolar range 0-10 V (TSX AEZ 801), 0-20 mA (TSX AEZ 802) or 4-20 mA 

(TSX AEZ 802), they are displayed from 0 to 10000 (00/000 to 100000/000);
� for a bipolar range +- 10 V (TSX AEZ 801), they are displayed from - 10000 to + 

10000 (- 100000/000 to + 100000/000).
User display
The user can choose the range of values in which the measurements are expressed 
by choosing:
� the minimum terminal which corresponds to the range minimum 00/000 (or - 

100000/000):

� the maximum terminal which corresponds to the range maximum 100000/000.
These minimum and maximum terminals are integers between - 30000 and 
+ 30000.
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Fault processing

External faults At the time of measurement range overshoot, a sensor link fault or the transmission 
of an incorrect adjustment parameter, fault bit %I associated with the channel is set 
to 1 and the I/O indicator lamp is lit. For example, %I3.0.ERR for module channel 0 
located in position 3.

When an external fault occurs, the module continues acquisition of input channels, 
but they are signalled as invalid.

Internal faults Dialog with the processor as well as access to the calibration data are checked. The 
result of this check is contained in the module status word.

A fault on an element in the analog/digital conversion circuit most frequently causes 
a simultaneous range overshoot of the 8 channels.

When an internal fault occurs, the values supplied to the application are at 0. There 
is no acquisition of input channels.

Fault display Analog module faults can be accessed via the centralized display block (see ).
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Characteristics of TSX AEZ 801/802 analog modules

At a Glance This section describes the general features of the analog modulesTSX AEZ 801/
802.

General 
characteristics

This table contains the general features of the modulesTSX AEZ 801/802.

Modules TSX AEZ 801 TSX AEZ 802

Number of channels 8

Analog/Digital conversion 12 bits (4096 pin) successive approximation

Acquisition cycle 
time

Normal cycle 32ms

Quick cycle 4ms x number of channels used

Digital filtering 1st order. Configurable time constant.

Hardware filtering #33Hz cut-off rate

Insulation between channels and ground 1000 V eff.

Insulation between channels Shared pulse

Insulation between bus and channels 1000 V eff.

Input impedance 2.2 MΩ 250 Ω

Maximum voltage surge authorized on the 
inputs

+- 30 V direct +- 7.5 V (+- 30 mA)

Norms IEC 1131 - DIN 43760 - UL508 - IEC 584 
ANSI MC96.1 - NF C 42-330

Electric range +- 10 V 0-20 mA

Full scale (FS) 10 V 20 mA

Resolution 6 mV (3800 pulses) 6 μA (3800 pulses)

Max. error at 25 °C 0.16 % PE = 16 mV 0.15 % PE = 30 μA

Max. error on the scale at 60 °C 0.46 % PE = 46 mV 0.4 % PE = 100 μA

Electric range 0-10 V 4-20 mA

Full scale (FS) 10 V 20 mA

Resolution 6 mV (1900 pulses) 6 μA (3000 pulses)

Max. error at 25 °C 0.1 % PE = 10 mV 0.15 % PE = 20 μA

Max. error on the scale 0°C to 60 °C 0.46 % PE = 46 mV 0.4 % PE = 100 μA

Maximum temperature deviation 0.068 % / 10 °C 0.054 % / 10 °C
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Connections for TSX AEZ 801/802 analog modules

General The analog modules TSX AEZ 801 and TSX AEZ 802 have the same terminal block 
cabling. 

Connection The diagram below shows the terminal block cabling for the TSX AEZ 801/802
modules. 

Input channel 0

Input channel 1

Input channel 2

Input channel 3

Input channel 4

Input channel 5

Input channel 6

Input channel 7

Shared channels

Shielding connection

Shared channels

Shielding connection

Shared channels

Shielding connection

Shared channels
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4
The analog input  module 
TSX AEZ 414

At a Glance

Aim of this 
chapter

This chapter describes the TSX AEZ 414 analog input module, its features and its 
connection system. 

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Introduction to the module TSX AEZ 414 40

Input processing 42

Fault processing 48

Features of the analog module TSX AEZ 414 49

Connections for the analog module TSX AEZ 414 52

Cabling recommendations for thermoprobes Pt 100 and Ni1000 55

Cabling and installation recommendations for thermocouples 56
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Introduction to the module TSX AEZ 414

General Module TSX AEZ 414.

The TSX AEZ 414 module is a multi-range acquisition string with 4 differential 
inputs. 
For each of its inputs and depending on the choice made in configuration, the 
TSX AEZ 414 module offers the range :
� thermocouple B, E, J, K, L, N, R, S, T or U ;
� thermoprobe Pt100 or Ni1000 in 2 or 4 yarns ;
� high level +- 10 V, 0-10 V, 0-5 V (0-20 mA with an external shunt) or 1-5 V (4-20 

mA with an external shunt). It should be noted that external shunts are delivered 
with the product.
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Circuit diagrams This input module has the following functions:
� selection of the input range for each channel ;
� polling of input channels by multiplexing and value acquisition ;
� analog/digital conversion (16 bits) of input measurements ;
� overshoot monitoring of input values in relation to the declared range ;
� linearization for thermoprobes Pt100 and Ni1000 ;
� linearization and internal or external cold junction compensation for 

thermocouples ;
� user formatting of the input measurements for display in directly usable units 

(physical units or user range) ;
� sensor link error detection in thermocouple ranges.
Diagram showing the principle 

4 inputs
differentials

Continuous/
continuous 
converter

Select channel (0..3) Opto-
coupler

Interf.
busA/N

Multiplexing
of inputs

Select production

500 Veff insulation

BUSOpto-
coupler

Sensor for
int. temp. 
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Input processing

Measurement 
timing

 The cycle time of the module TSX AEZ 414 and consequently the sampling period, 
are independent of the sector frequency (50 Hz or 60 Hz).
When 4 channels have been fully acquired the internal module temperature is then 
acquired (cold junction).
The measurements then proceed as follows : 

The polling cycle is always the same even if some channels or the internal 
temperature are not in use ; it is equal to 520 ms.

Range selection The user can select one of the following ranges for each channel with software :
� +- 10 V ;
� 0-10 V ;
� 0-5 V (0-20 mA) ;
� 1-5 V (4-20 mA) ;
� Pt100 ;
� Ni1000 ;
� thermocouple B, E, J, K, L, N, R, S, T and U.
The module ensures cold junction compensation for thermocouple ranges.
Cold junction temperature measurement can nevertheless be performed at the 
module terminal block (using a probe internal to the module) or remotely using an 
external Pt100 class A probe (not supplied) on channel 0.

Time Abbreviation Value

Channel acquisition time T channel 104 ms

Polling cycle time Tcycle 520 ms

Note: Initializing the module can take up to 1.5 s. In the meantime, the channel’s 
status word signals the channels are ‘not ready’.

Scan cycle = 520 ms
T channel

Value available for channel n
New value available for channel n
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Overshoot 
monitoring

Overshoot monitoring occurs whatever range has been selected.
The module checks that the measurement is between an upper and lower terminal. 
The measurement chain would probably saturate outside these terminals. A bit the 
program can use (%I module•voie•err) signals an overshoot error.
In the case of thermocouple ranges, this bit is also set to 1 if a sensor link anomaly 
occurs.
Overshooting the range corresponds to :
� in the case of the ‘bipolar voltage’ +- 10 V range, to a value outside the +- 105 % 

format of the full scale ;
� in the case of ‘unipolar voltage’ ranges, to a value outside the - 5 % and + 105 % 

format of the full scale ;
� in cases of thermocouple temperature measurement, either to the dynamic of the 

acquisition string being overshot, or to the sensor’s standardized zone being 
overshot, or to the dynamic of the compensation temperature(- 5 °C à + 85 °C) 
being overshot.
Using internal compensation in a normative atmosphere (0 °C à + 60 °C is 
compatible with the- 5 °C et 85 °C thresholds;

� where temperature is measured by thermo-probes, either to the dynamic of the 
acquisition string being overshot (due to a sensor or wiring anomaly), or to the 
standardized zone of the sensor being overshot.

Electric ranges

Thermocouple ranges

Range Lower terminal Upper terminal

+- 10 V - 10.5 V + 10.5 V

0-10 V - 0.5 V + 10.5 V

0-5 V (0-20 mA) - 0.25 V (- 1 mA) + 5.25 V (+ 21 mA)

1-5 V (4-20 mA) + 0.8 V (+ 3.2 mA) + 5.2 V (+ 20.8 mA)

Range Lower terminal (1) Upper terminal (1)

B 0 °C (32 °F) + 1802 °C (+ 3276 °F)

E - 270 °C (- 454 °F) + 812 °C (+ 1493 °F)

J - 210 °C (- 346 °F) + 1065 °C (+ 1949 °F)

K - 270 °C (- 454 °F) + 1372 °C (+ 2502 °F)

L - 200 °C (- 328 °F) + 900 °C (+ 1652 °F)

N - 270 °C (- 454 °F) + 1300 °C (+ 2372 °F)

R - 50 °C (- 58 °F) + 1769 °C (+ 3216 °F)

S - 50 °C (- 58 °F) + 1769 °C (+ 3216 °F)

T - 270 °C (- 454 °F) + 400 °C (+ 752 °F)

U - 200 °C (- 328 °F) + 600 °C (+ 1112 °F)
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Thermoprobe ranges

Example of range overshoot : 4-20 mA range. 

Key

(1) The terminals are given for the following conditions :
� with internal compensation, the ambient temperature is 

20 °C
� with external compensation, the cold junction temperature 

is 30 °C. 

Range Lower terminal (1) Upper terminal (1)

Pt100 - 200 °C (- 328 °F) + 850 °C (+ 1562 °F)

Ni1000 - 60 °C (- 76 °F) + 110 °C (+ 230 °F)

Note: If the range is overshot the value provided saturates at the value of the 
overshot terminal.

Range Lower terminal (1) Upper terminal (1)

Displayed value

Measured
value

Tolerated overshoots

Range
overshoot
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Sensor link 
monitoring

This monitoring only occurs in the case of thermocouple measurements. 
Nevertheless, a range overshoot in the 4-20 mA (< 3.2 mA) range does not cause a 
sensor link fault.
The sensor link fault corresponds to an open circuit on the thermocouple input. This 
is not taken into account exactly at the same time as it appears ; it can be delayed 
by a maximum of 3 ‘module cycles’, e.g. 1560 ms. The same occurs when the error 
disappears.

Module behavior 
in the event of an 
overload

In the event of an overload, or an overshoot on the upper (10500) or lower (- 10500) 
terminal, the module signals a range overshoot error :
� if the overload is less than 15 VDC (positively or negatively), the interchannel 

cross-talk is not modified. The overshoot is not destructive to the module ;
� if the overload is between 15 and 30 VDC (positively or negatively), the 

interchannel cross-talk disables all module inputs. The overshoot is not 
destructive to the module ;

� if the overload is greater than 30 VDC (positive or negative), it can be irreversibly 
destructive for the module. The range overshoot error is signaled while the 
module is able to do so.

Note: A sensor link fault with a 2-wire thermoprobe can cause saturation of the 
given input, at a voltage between 15 and 30 VDC thus making the module inputs 
unusable.
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Measurement 
filtering

The filtering performed is a first order digital filtering, with a modifiable filtering 
coefficient from a programming console even when the application is in RUN mode.
The user can select from 7 possible filtering values in the software configuration : - 
these are numbered 0 to 6 in increasing order of filtering efficiency.

Measurement 
display

This process means the display format used to send the measurements to the user 
program can be selected. It is necessary to differentiate between the electric ranges 
and the thermocouple or thermoprobe ranges.

For electric ranges
The user can choose between two display modes :
� standardized display (default) : The values are displayed in standardized units ;

� for a unipolar range 0-10 V, 0-5 V, 0-20 mA ou 4-20 mA, they are displayed 
between 0 and 10000 (00/000 and 100000/000) ;

� for the bipolar range +- 10 V, they are displayed between - 10000 and + 10000 
(- 100000/000 and + 100000/000).

� user display : The user can choose the range of values in which the 
measurements are expressed by choosing ;
� the minimum terminal corresponding to the minimum of the range : 00/000 (or 

- 100000/000) ;

� the minimum terminal corresponding to the minimum of the range : + 100000/
000).

Filtering 
required

Value to 
choose

α corresponding Filtering 
response time

Cut-off rate (Hz)

No filtering 0 0 0 Hardware filtering 
(see General 
characteristics, 
p. 49)

Little filtering 1
2

0.750
0.875

1.81 s
3.89 s

0.0879
0.0409

Medium filtering 3
4

0.937
0.969

8.06 s
16.4 s

0.0197
0.0097

Strong filtering 5
6

0.984
0.992

33 s
66.3 s

0.0048
0.0024

Note: Measurement filtering is suspended when the execution of the MAST task is 
interrupted at a stop point (in debug phase). When the stop point is suppressed, 
filtering resumes, ignoring inputs acquired during the stop.
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These minimum and maximum terminals are integers between - 30000 and 
+ 30000.

For thermocouple and thermoprobe ranges
The user can choose between two display modes :
� Temperature display : the values are provided in tenths of a degree by default : 

in standardized units ;
� tenths of degrees Celsius, if the unit selected at configuration is °C ;
� tenths of degrees Fahrenheit, if the unit selected at configuration is °F.

� standardized display : the user can select a standardized display 0-10000 (e.g. 
0 à 100000/000), specifying the minimum temperatures corresponding to 0 and 
10000.

Shared mode 
between 
channels

To define the shared mode between channels when they are configured in different 
ranges, follow the rule below  :

for each channel, the size of the shared mode + the size of the useful signals 
(differential mode / 2) must be within the 30 V band or again +- 15 V in relation to a 
central reference point.
The table below shows example no. 1.

In example 1, the extreme values : V+ max = + 12.6 V and V- max = - 10,25 V, are 
within the +- 15 V band. Therefore the shared mode is correct.
The table below shows example no. 2.

In example 2, the extreme values : V+ max = + 15.03 V et V- max = - 17.25 V, are 
not within the +- 15 V band. Therefore the shared mode is too large.

Channel Range MD
V+ V-

MC
(V+ + V-) / 2

V+ max
MC + MD/2

V- max
(MC + MD/2)

0 Type J 60 mV + 10 V + 10.03 V + 9.97 V

1 4-20 mA 5.2 V + 10 V + 12.6 V + 7.4 V

2 +- 10 V 10.5 V - 5 V + 0.25 - 10.25 V

3 Type J 60 mV - 10 V - 9.97 V - 10.03 V

Channel Range MD
V+ V-

MC
(V+ + V-) / 2

V+ max
MC + MD/2

V- max
(MC + MD/2)

0 Type J 60 mV + 15 V + 15.03 V + 14.97 V

1 4-20 mA 5.2 V + 10 V + 12.6 V + 7.4 V

2 +- 10 V 10.5 V - 12 V - 6.75 V - 17.25 V

3 Type J 60 mV - 10 V - 9.97 V - 10.03 V
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Fault processing

External faults These faults correspond to a range overshoot fault (cold junction temperature input 
channel) or to a sensor link fault in thermocouple range.
When a fault of this type appears, the module status does not change. The 
channel(s) involved are always acknowledged. However, they are signalled as 
invalid by the fault bit %I associated with the channel.

Internal faults These faults are the result of the module test performed on initilization or of the test 
of the measurement system, performed every 5 acquisition scans during normal 
operation. When a fault of this type appears, the module is inoperative and remains 
so until it is powered off. The result of the monitoring is contained in the module 
status word.

Fault display Analog module faults can be accessed via the centralized display block (see ).

Note: The absence of the 24 VR voltage on the "backplane" is translated as an 
external fault on the TSX AEZ 414 module.
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Features of the analog module TSX AEZ 414

At a Glance This Section describes the general features of the analog moduleTSX AEZ 414.

General 
characteristics

This table contains the general features of the moduleTSX AEZ 414.

Module TSX AEZ 414

Number of channels 4

Analog/digital conversion 16 bit (65535 point) conversion ΣΔ

Acquisition cycle time 520ms

Digital filtering 1st order. Definable time constant.

Hardware filtering Outage rate 255 Hz (high level)

169 Hz (thermocouples)

10.8 Hz (thermoprobes)

Insulation between channels and ground 500 V eff.

Insulation between channels None

Insulation between bus and channels 500 V eff.

Input impedance (differential mode) 10 MΩ

Shared mode 
voltage allowed 
when operating 
between channels

Thermocouple +- 15 V continuous

Thermoprobe Compatible with the chaining of sensors to the current source.

High-level seeShared mode between channels, p. 47

Shared mode voltage allowed when 
operating between channels and ground

+- 100 V continuous or 250 V eff.

Voltage surge permitted in input differential 
mode

+- 30 V continuous (powered module without external resistance of 
250 Ω)

+- 15 V continuous (non powered module, and without external 
resistance 250 Ω)

Voltage surge permitted in mode shared 
between channels

+- 20 V continuous (powered module)

+- 5 V continuous (non powered module)

Voltage surge permitted in mode shared 
between channels

+- 25 mA continuous (module using/not using voltage, and with 
external shunts 250 Ω)

Linearization Automatic

Cold junction compensation Internal and automatic

External for the Pt100 on channel 0, between - 5 °C et 85 °C

Current for thermoprobes Continuous 1.437 mA
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PLC norms IEC 1131 - IEC 68 - IEC 801 - UL508 - UL94

Sensor norms IEC 584 - EC 751 - DIN 43760 - DIN 43710 - NF C 42-330

Module TSX AEZ 414

Electric ranges +- 10 V 0-10 V 0-5 V 1-5 V 0-20 mA 4-20 mA

Full scale (FS) 10 V 5 V 4 V 20 mA 16 mA

Maximum error at 25 °C (1) 0.03 % FS 0.04 % FS 0.06 % FS 0.18 % FS 0.22 % FS

Maximum format 0 error at 
60 °C (1)

0.30 % FS 0.33 % FS 0.4 % FS 0.47 % FS 0.59 % FS

Resolution 1 mV 500 μV 400 μV 2 μA 1.6 μ

Key

(1) The details for the electric ranges include the entire input dynamic

Module TSX AEZ 414

Thermoprobe ranges Pt100 Ni1000

Maximum error at 25 °C (1) 0.7 °C + 0.000788 x M 0.2 °C

Maximum format 0 error at 60 °C (1) 1.7 °C + 0.003753 x M 0.7 °C

Resolution 0.1 °C

Key

(1) The details for the thermoprobe ranges are given using measurement 
M, with a 4-wire configuration.

Module TSX AEZ 414

Thermocouple ranges B E J K L No. R S T U

Maximum error at 25 °C (in 
°C) (1)

C.E.(2) 3.6 1.3 1.6 1.7 1.6 1.5 2.6 2.9 1.6 1.3

I.C. (3) 3.6 3.8 4.6 4.8 4.6 3.7 4.2 4.6 4.6 3.8

Maximum format 0 error at 
60 °C (in °C) (1)

E.C. (2) 19.1 4.5 5.4 6.4 5.2 6.1 14.1 16.2 5.5 4.7

I.C. (3) 19.1 5.5 6.9 7.7 6.8 7 14.5 16.6 7.1 5.9

Resolution (en °C) 0.4 0.1 0.2 0.1

Key

(1) The details for the thermocouple ranges include internal or external cold junction 
compensation after a stabilization of 30 mn, and are given in a standard range 
environment.

Module TSX AEZ 414
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(2) E.C. = indicates that external compensation is being used, via channel 0 used in 
Pt100, with a class A well.

(3) I.C. = indicates that internal compensation is being used ; in this case, a preferential 
installation must be carried out.

Module TSX AEZ 414

Maximum temperature deviation

Electric voltage range (+- 10 V, 0-10 V, ...) 0.08 % / 10 °C

Electric current range (0-5 V, 1-5 V, 0-20 mA, 4-20 mA) 0.1 % / 10 °C

Module TSX AEZ 414
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Connections for the analog module TSX AEZ 414

General This shows the connections for the analog module TSX ASZ 414.

Connection The diagram below shows the cabling for the module TSX AEZ 414.

Connection of current loops 0-20 mA and 4-20 mA

Ranges 0-5 V and 1-5 V can be used in 0-20 mA and 4-20 mA, with an external 
shunt of 250 Ω - 0,1 % - 1/2 Ω - 25 ppm/°C. The 4 resistances, with the module, can 
be cabled to the module’s terminal block TSX AEZ 414 or the intermediary block of 
the PLC cabinet. The resistances can also be provided for separately in batches of 
4, under reference TSX AAK2.

Examples The diagrams below show examples of input cabling.

Example 1 : 4-wire thermoprobe. 

Positive supply probe

Shielding connection

Input + channel 0

Input + channel 1

Shielding connection

Input + channel 2

Input + channel 3

Shielding connection

Negative supply probe

Input - channel 0

Shielding connection

Input - channel 1

Input - channel 2

Shielding connection

Input - channel 3

Note: The use of covered cables is recommended, and the cover should be 
reconnected to the terminals intended for this purpose (Shielding recovery).

Positive supply probe
Input + channel 0
Input - channel 0

Negative
supply probe

Shielding connection
4-wire thermal
probe

Term
inal block
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Example 2 : 2-wire thermoprobe. 

Example 3 : 3-wire thermoprobe. 

Example 4 : 2 4-wire thermoprobe. 

Positive supply probe
Input + channel 0

Input - channel 0
Negative

supply probe
Shielding connection

2-wire thermal
probe

Term
inal block

Positive supply probe
Input + channel 0

Input - channel 0
Negative supply 

probe

Shielding connection
3-wire thermal
probe

Term
inal block

Positive supply probe
Input + channel 0
Input - channel 0

Shielding
connection

4-wire thermal
probe

Term
inal block

4-wire thermal
probe

Negative
supply probe

Input + channel 1

Input - channel 1

Shielding connection

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1818 of 3383



TSX AEZ 414

54 TSX DM 37 xx            

Example 5 : High-level/thermocouple encasing. 

(1) External shunt 250 Ω.

Input + channel 0
Input - channel 0

Shielding connection

Thermocouple
Term

inal block

High-level
current

High-level
voltage

Input + channel 1

Int. - channel 1

Shielding
connection

Input + channel 2

Input - channel 2
Shielding connection
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Cabling recommendations for thermoprobes Pt 100 and Ni1000

General Thermoprobes Pt100 and Ni1000 can be cabled in : 
� 2 wires ;
� 4 wires.

Cabling Cabling in 2 wires :
In order to avoid measurement errors :
� thermoprobe Pt100 must be connected using a cable with a 2 mm2 section and 

a maximum length of 5 m outward + return ;
� thermoprobe Pt100 must be connected using a cable with a 2 mm2 section and 

a maximum length of 50 m outward + return ;
Beyond these lengths, the wire resistance causes a systematic delay of 0,1 °C per 
meter for the Pt100 and 0,007 °C for the Ni1000. This delay is doubled if the cable 
section is half the size, that is 1 mm2. In order to compensate for this delay, use 
thermoprobes mounted in 4 wires.

Cabling in 4 wires :
The use of 4 wires does not provoke any theoretical errors regarding 
measurements, no matter what the distance between the measure and the sensor.

The current source is shared by all thermoprobes, which are mounted in series. 
Therefore, a fault in the cabling of the current source or of one of the thermoprobes 
leads to an error on all channels. Such an error will appear as a ‘range overshoot’ 
fault.

Note: The best way to cable a 3-wire thermoprobe is to cable it as a 4-wire thermal 
probe (See Examples, p. 52), between the module’s terminal block and the well 
itself.

Positive supply probe

Negative supply probe

Input + channel 0

Input - channel 0

Input - channel 2

Input + channel 2

Input + channel 1

Input - channel 1

Term
inal

block
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Cabling and installation recommendations for thermocouples

Cabling Cabling recommendations for thermocouples :
The following recommendations must be followed to obtain high quality 
measurements and expedient use of the cold junction compensation :
� in internal mode, the thermocouples should be connected to the module terminal 

block by covered extension or compensation cables suited to the thermocouple 
type used. Any intermediate connections should also be suited to the 
thermocouple used ;

� in external mode, the thermocouples should be connected to the terminal block 
where the cold junction compensation is performed. Covered extension or 
compensation cables suited to the thermocouple type used should be used for 
this. The connections use standard (brass) covered cables between the cold 
junction compensation and the module terminal block.

(1) Compensated cables and/or thermocouple cables.
(2) Standard brass cables.

Channel 0 Channel 3

4 ms4 ms

Scan cycle = 16 ms
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Installation Installation recommendations for thermocouples :
� Using the cold junction compensation :

When measurements are made by thermocouple AND with internal 
compensation (and only then), the following installation instructions are 
recommended :
� the PLC should not be ventilated, but convection should be natural ;
� the ambient temperature should be less than 5 °C per hour ;
� the TSX AEZ 414 module should be mounted in the lower slots ;
� the minimum clearance of the PLC configuration should be 150 mm in height 

(D) et 100 mm in width (d).

Installation can be performed in the open air, in a cabinet or in a box provided 
these recommendations are followed.
The module will still function if these installation instructions are not followed. 
There is however a risk that the precision of the measurements at the configured 
inputs in thermocouple ranges will be compromised.
In stable ambient temperature conditions, the measurement will simply be scaled 
down by a value which is itself stable.
These installation restrictions do not apply to thermocouple B as it is not sensitive 
to the cold junction compensation between 0 and 70 °C.

� Using an external cold junction compensation :
If a thermocouple with external cold junction compensation is used, the 
temperature of the cold junction must be obtained using a class A Pt100 probe 
on channel 0 (probe not supplied). Channels 1, 2 and 3 of the module can thus 
be used as thermocouples.
In this case, there are no specific restrictions on installing the module 
TSX AEZ 414.
However, the Pt100 probe must be put near the cold junction terminal block ; this 
means compensated cables need not be used, but covered standard cables 
(brass) can be.
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5
The analog output module 
TSX ASZ 401

At a Glance

Aim of this 
chapter

This chapter describes the TSX ASZ 401 analog output module, its features and its 
connection system. 

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Introduction to the TSX ASZ 401 module 60

Output processing 61

Fault processing 62

Features of the analog module TSX ASZ 401 63

Connections for the analog module TSX ASZ 401 64
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Introduction to the TSX ASZ 401 module

General Module TSX ASZ 401.

The TSX ASZ 401 module has four shared point analog outputs, each with an range 
of +- 10 V available, without energy provision (without external energy supply) on a 
charge of at least 2 kΩ.

Circuit diagrams This output module performs the following functions :
� taking into account digital values corresponding to analog values to be obtained 

at the output. A PLC task which the channels are assigned to calculates these 
values ;

� dialog error processing with the PLC and especially the fallback setting of the 
output ;

� digital/analog conversion of the output values.
Diagram showing the principle: 

4 outputs

Continuous/
continuous
 converter

Select channels ( 0..1)Opto-
coupler

Interf.
bus

N/A

Transmission using 2 channels simultaneously

1000 Veff insulation

BUS
Opto-
coupler

N/A

N/A

N/A

Convert
Amp

Amp

Amp

Amp
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Output processing

Write outputs  The application gives the outputs standardized values:- 10000 à + 10000.

Overshoot 
monitoring

If the values the application provides are less than - 10000 or greater than + 10000, 
the analog outputs saturate at- 10 V or + 10 V.
Thus an overshoot bit the program can use is at 1.

Digital/analog 
conversion

Digital/analog conversion is done on 11 bits + sign (- 2048 to + 2047).
Rescaling occurs in the dynamic of the converter.

Refreshing 
outputs.

The analog module TSX ASZ 401 outputs are refreshed in pairs at the end of the 
task they are assigned to.
For example, if channels 0 and 1 are assigned to the FAST task whose cycle time 
is 2 ms and channels 2 and 3 are assigned to the MAST task whose cycle time is 
23 ms:
The channels will be refreshed as follows : 

En
d 

of
 c

yc
le

En
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of
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of
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of
 c

yc
le

En
d 
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 c

yc
le

FAST task cycle

MAST task cycle

Refresh channel 0

Refresh channel 3

Refresh channel 2

Refresh channel 1

End of cycle End of cycle

Note: As channels 0/1 and 2/3 are together, it is impossible to assign channels 0 
and 2 to one task (e.g. MAST) and 1 and 3 to another (e.g. FAST).
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Fault processing

Output fallback 
state

When the PLC stops, outputs take the fallback value 0 (4 mA in the range 4-20 mA) 
or are maintained at the last value transmitted according to the choice made during 
configuration of the module.

Fault display Analog module faults can be accessed via the central display block (see ).
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Features of the analog module TSX ASZ 401

At a Glance This Section describes the general features of the analog moduleTSX ASZ 401.

General features This table contains the general features of the moduleTSX ASZ 401.

Module TSX ASZ 401

Number of channels 4

Module response time 400 μs

Digital/analog conversion 11 bits + sign (4096 pulses)

Insulation between channels and ground 1000 V eff.

Insulation between channels Shared pulse

Insulation between bus and channels 1000 V eff.

Voltage surge permitted on the outputs +- 30 V direct

Load limit 5 mA max. (load = 2 kΩ mini)

Protection Permanent short circuit

Maximum temperature deviation 0,096 % / 10 °C

Standards IEC 1131 - UL508 - ANSI MC96.1 - NF C 42-330

Range 0-10 V

Full scale (FS) 10 V

Resolution 5 mV

Typical error between 0 and 60 °C 0,35 % PE = 35 mV

Maximum error at 25 °C 0,15 % PE = 15 mV

Maximum error between 0 and 60 °C 0,55 % PE = 55 mV

Range +- 10 V

Full scale (FS) 10 V

Resolution 5 mV

Typical error between 0 and 60 °C 0,45 % PE = 45 mV

Maximum error at 25 °C 0,25 % PE = 25 mV

Maximum error between 0 and 60 °C 0,65 % PE = 65 mV
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Connections for the analog module TSX ASZ 401

At a Glance This shows the connections for the analog module TSX ASZ 401.

Connection The diagram below shows the cabling for the module TSX ASZ 401.

Output channel 0

Shielding connection

Output channel 1

Shielding connection

Output channel 2

Shielding connection

Output channel 3

Shielding connection

Shared channels

Shielding connection

Shared channels

Shielding connection

Shared channels

Shielding connection

Shared channels
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6
The analog output module 
TSX ASZ 200

At a Glance

Aim of this 
chapter

This chapter describes the TSX ASZ 200 analog output module, its features and its 
connection system. 

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Introduction to the module TSX ASZ 200 66

Output Processing 67

Fault processing 68

Features of the analog module TSX ASZ 200 69

Connections for the analog module TSX ASZ 200 70

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1830 of 3383



TSX ASZ 200

66 TSX DM 37 xx            

Introduction to the module TSX ASZ 200

General Module TSX ASZ 200.

The TSX ASZ 200 module has 2 shared pulse analog outputs and can provide the 
following ranges for each, without energy provision (without external supply) :
� +- 10 V on a load of 1 kΩ min ;
� 0-20 mA on a load of 600 Ω max ;
� 4-20 mA on a load of 600 Ω max.

Circuit diagrams This output module performs the following functions :
� taking into account digital values corresponding to analog values to be obtained 

at the output. A PLC task which the channels are assigned to calculates these 
values ;

� dialog error processing with the PLC and especially the fallback setting of the 
output ;

� selecting the range for each output : voltage or current ;
� digital/analog conversion of the output values.
Diagram of the principle: 

2 outputs
+- 10 V
and
0-20 mA

Continuous/
continuous 
converter

Interf.
bus

Transmission using 2 channels
 simultaneously

1500 Veff insulation

BUS Opto-
coupler

N/A

N/A

Convert

Amp current

Amp voltage

Amp current

Amp voltage
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Output Processing

Write outputs The application must give the outputs standardized values:
� - 10000 to + 10000 in the range +- 10 V;
� 0 to + 10000 in the 0-20 mA and 4-20 mA ranges (the value 0 corresponds to 

4 mA in the range 4-20 mA).

Overflow 
Monitoring

In the +- 10 V range, if the values provided by the application are less than - 10000 
or greater than + 10000, the analog outputs saturate at - 10 V or + 10 V.
In the 0-20 mA and 4-20 mA range, if the values provided by the application are less 
than 0 or greater than + 10000, the analog outputs saturate at 0 and 20 mA (in the 
0-20 mA range) and at 4 and 20 mA (in the 4-20 mA range).
In all cases, an overshoot bit that the program can use is set at 1.

Digital/analog 
Conversion

Digital/analog conversion occurs on 11 bits + sign (- 2048 to + 2047) in the +- 10 V 
range and on 11 bits (0 to + 2047) in the 0-20 mA and 4-20 mA ranges.
In all cases, the module ensures verification in the dynamic of the converter.

Refreshing 
Outputs

The two outputs of the TSX ASZ 200 module are refreshed at the end of the task 
they are assigned to.
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Fault processing

Output fallback 
state

When the PLC stops, outputs take the fallback value 0 (4 mA in the range 4-20 mA) 
or are maintained at the last value transmitted according to the choice made during 
configuration of the module. When dialog with the processor is lost, outputs take the 
fallback value 0 V (voltage range) or 0 mA (current range).

Fault display Analog module faults can be accessed via the central display block (see ).
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Features of the analog module TSX ASZ 200

At a Glance This Section describes the general features of the analog moduleTSX ASZ 200.

General features This table contains the general features of the moduleTSX ASZ 200.

Module TSX ASZ 200

Number of channels 2

Module response time 300 μs 400 μs

Digital/analog conversion 11 bits + sign (4096 
pulses)

11 bits (2048 pulses)

Insulation between channels and 
ground

1500 V eff.

Insulation between channels Shared pulse

Insulation between bus and 
channels

1500 V eff.

Voltage surge permitted on the 
outputs

+- 30 V direct

Load limit 10 mA max. (load = 1 kΩ
min)

600 Ω max. (12 V max.)

Protection Permanent short circuit Permanent open circuit

Maximum temperature deviation 0,083 % / 10 °C 0,107 % / 10 °C

Norms IEC 1131 - UL508 - ANSI MC96.1 - NF C 42-330

Range +- 10 V 0-20 mA 4-20 mA

Full scale (FS) 10 V 20 mA

Resolution 5 mV 10 μA

Typical error between 0 and 
60 °C

0,4 % FS = 40 mV 0,5 % FS = 125 μV

Maximum error at 25 °C 0,5 % FS = 50 mV 0,57 % FS = 114 μV

Maximum error at 60 °C 0,58 % FS = 58 mV 0,83 % FS = 166 μV
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Connections for the analog module TSX ASZ 200

At a Glance This shows the connections for the analog module TSX ASZ 200.

Connection The diagram below shows the cabling for the TSX ASZ 200 module.

Channel 0 output voltage

Shielding connection

Channel 0 output current

Shielding connection

Channel 1 output voltage

Shielding connection

Channel 1 output current

Shielding connection

Shared channels

Shielding connection

Shared channels

Shielding connection

Shared channels

Shielding connection

Shared channels
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7
TSX AMZ 600 Analog Input 
Modules

At a Glance

Aim of this 
Chapter

This chapter describes the TSX AMZ 600 analog input module, as well as its 
characteristics and its connection system. 

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Introduction to the TSX AMZ 600 Module 72

Input Processing 74

Output Processing 80

Characteristics of the TSX AMZ 600 Module 81

Connecting the TSX AMZ 600 Analog Module 83
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Introduction to the TSX AMZ 600 Module

General This analog input/output module is half size and has a screw terminal. It can be 
positioned in all the available positions of the TSX 37 05/08/10 and the TSX 37 21/
22, except the first position in the base.
This module boasts 4 high level analog inputs and 2 high level analog outputs. 
Illustration: 

Number of 
Modules per TSX

The maximum number of TSX AMZ 600 analog modules that it is possible to use in 
a TSX 37 configuration is:
� 2 modules for a TSX 37 05/08/10 configuration, inserted in the base or the 

extension,
� 4 modules for a TSX 37 21/22 configuration, inserted in the base or the extension, 

but with a limit of 2 modules per base, due to their consumption.

Input Functions This module, with regard to inputs, performs the following functions:
� scanning of input channels by static multiplexing and value acquisition;
� analog/digital conversion (12 bits) of input measurements.
These functions are then completed by the following processes; carried out by the 
PLC processor:
� monitoring input overshoots;
� filtering the measurements;
� adapting the input measurement to the user format for display in units, which can 

be used directly.

TSX AMZ 600
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Output 
Functions

This module, with regard to outputs, performs the following functions:
� taking into account digital values corresponding to analog values to be obtained 

at the output. A PLC task which, the channels are assigned to calculates these 
values;

� dialog error processing with the PLC and especially output fallback,
� selecting the range for each output by voltage and by current,
� digital/analog conversion of the output values.

Diagram Principle diagram: 

1000Veff insulation
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Interface
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Convert
D/A

Convert
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Select
channel 0 to 3

Voltage Amp

Current Amp
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Input Processing

Measurement 
Timing

Measurement timing depends upon the cycle used, which is defined 
in configuration:
� normal cycle

The input scanning cycle is fixed and has a value of 16 ms, regardless of the 
number of inputs used.
Example of a scanning cycle with only channels 0 and 3 used: :

� quick cycle
Only the channels used are scanned even if they are not consecutive, which 
means that the channel scanning cycle time is improved. The channel scanning 
cycle time is given by the following formula:

T cy (ms) = 4 ms x N

where N = number of channels used.
Example of a scanning cycle with 4 channels used:

Channel 0 Channel 1

4 ms4 ms

Scan cycle = 16 ms

Channel 0 Channel 1

4 ms 4 ms

Scan cycle = 2*4 = 8 ms
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Range Selection 
and Overshoot 
Monitoring

The module offers a choice of two ranges for each of its inputs:
� +/- 10 V and 0-10 V for voltage inputs,
� 0-20 mA and 4-20 mA for current inputs.
The module performs an overshoot check for the chosen range. In other words it 
checks that the measurement is between the lower and upper terminals defined in 
the following tables: Outside these terminals, saturation of the measurement string 
is likely and an overshoot error is signaled by a bit usable by the program (% 
Imodule•channel•ERR).
Generally, modules allow a range overshoot of 5% on the full scale:

For unipolar ranges (0.-10 V, 0.-20 mA), the module detects a negative overshoot. 
An error is signaled at –5% of the scale, which allows a quicker diagnostic for 
implementation and in operation.

Sensor Link 
Monitoring

Monitoring is available in the 4-20 mA range. An error is detected by the TSX AMZ 
600 module configured in this range, when the intensity of the current loop becomes 
less than 3.2 mA.

WARNING
Usage precautions
In quick cycle channels can be assigned in FAST task. In this case, it is 
recommended that not too many analog input modules be assigned to 
FAST task as the system overhead time for processing these modules 
can be quite long compared to the FAST task cycle time.

Failure to follow this precaution can result in death, serious injury, 
or equipment damage.

TSX AMZ 600 analog module

Range Lower terminal Upper terminal Whole values available 
by default

+- 10 V - 10.5 V + 10.5 V +- 10500

0-10 V - 0.5 V + 10.5 V - 500..10500

0-20 mA - 1 mA + 21 mA - 500..10500

4-20 mA 3.2 mA +20.8 mA - 500..10500

Note: The module's non-wired channels should preferably be defined in 0-20 mA, 
0-10V or +/- 10V. If this is not the case, a "sensor link" error will be signaled by the 
module (only in the 4-20 mA range).
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Module Behavior 
in the Event of an 
Overload

In the event of an overload, that is to say an overshoot of the upper (10500) or lower 
(- 10500) terminal, the module signals a range overshoot error:
� if the overload is less than 14 VDC (positive or negative), the measurement string 

is saturated to the value of the terminal which has been overshot (10500 or –
10500). The overshoot is not detrimental to the module;

� if the overload is between 14 and 30 VDC (positive or negative), the 
measurement given by the module is not significant. The overshoot is not 
detrimental to the module;

� if the overload is greater than 30 VDC (positive or negative), it can be irreversibly 
destructive for the module. The range overflow error is signaled as long as the 
module is able to do so.

� if the overload is +/ -7.5 VDC (current overload equivalent to 20 mA), the 
measurement string is saturated to the value of the terminal which has been 
overshot (10500 or -500). The overshoot is not detrimental to the module.

Measurement 
Filtering

The filtering performed is digital first order filtering, with a modifiable filtering 
coefficient from a programming console, even when the application is in RUN mode. 
The mathematical formula used is as follows:

Mesn = (1-α) x Valn + α x Mesn-1

with :
α = filter efficiency;
Valn = gross input value;
Mesn-1 = previous measurement delivered to the application;
Mesn-1 = measurement delivered to the application.

In configuration, the user chooses the filtering value from 7 possible values (0 to 6). 
This value can be modified later.

Filtering 
required

Value to 
choose

α
corresponding

Filtering 
response time

Cut-out rate (Hz)

No filtering 0 0 0 Hardware filtering

Little filtering 1
2

0,750
0,875

111 ms
240 ms

1,431
0,664

Medium 
filtering

3
4

0,937
0,969

496 ms
1.01 s

0,321
0,158

High filtering 5
6

0,984
0,992

2.03 s
4,08 s

0,078
0,039
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About measurement filtering:
� filtering is inhibited in rapid cycle;
� the module continue with its acquisitions and its filtering calculations without 

considering the cycle time of the application task.
For example:
� if the MAST task cycle is 60 ms (module used in normal cycle)the module will 

have taken into account 3 or 4 new gross values per channel before the MAST 
task reads the value of the measurement:

Start of cycle Start of cycle

Taking the value
into account

Taking the value
into account

Value
available

Value
available

Value
available

Value
available

Value
available

Filtering

Module
cycle

MAST
task
cycle

Calcul. Calcul.Calcul. Calcul. Calcul.

Gross
value
channel n

Gross
value
channel n

Gross
value
channel n

Gross
value
channel n

Gross
value
channel n

16 ms 16 ms 16 ms 16 ms

60 ms
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� if the MAST task cycle is 10ms, the module will only provide a new value every 
2 or 3 cycles of the MAST task.
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MAST task
cycle

Taking the value
into account

Module 
cycle

Filtering

Value
available

Value
available

Value
available

Value
available

Calcul. Calcul. Calcul. Calcul.

Gross
value
channel n

Gross
value
channel n

Gross
value
channel n

Gross
value
channel n

16 ms 16 ms 16 ms 16 ms

10 ms
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Measurement 
Display

The measurement given to the application can be used directly by the user who can 
choose between:
� using the standardized display 0-10000 (or +/- 10000 for the range +/- 10 V);
� defining his/her display format by giving the minimum and maximum values 

required.
Standardized display
The values are displayed in standardized units:
� for a unipolar range 0-10 V, 0-20 mA or 4-20 mA, they are displayed from 0 to 

10000 (00/000 to 100000/000) ;

� for a bipolar range +- 10 V, they are displayed from - 10000 to + 10000 (- 100000/

000 to + 100000/000).
User display
The user can choose the format of values by which measurements are displayed, 
by choosing:
� the minimum terminal corresponding to the range 00/000 (or - 100000/000) ;

� the maximum terminal corresponding to the maximum of the range 100000/000.
These minimum and maximum terminals are whole numbers between - 30000 and 
+ 30000.
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Output Processing

General The outputs of the TSX AMZ 600 analog module have the following functions:
� write outputs ;
� overshoot monitoring ;
� digital/analog conversion;
� outputs refreshing.

Write Outputs The application must give the outputs values in standardized format:
� - 10000 to + 10000 in the range +- 10 V;
� 0 to + 10000 in the 0-10, 0-20 mA and 4-20 mA ranges (the value 0 corresponds 

to 4 mA in the 4-20 mA range).

Overshoot 
Monitoring

In the +/- 10 V range, if the values provided by the application are less than - 10000 
or greater than + 10000, the analog outputs saturate at - 10 V or + 10 V.
In the 0-10, 0-20 mA and 4-20 mA ranges, if the values provided by the application 
are less than 0 or greater than + 10000, the analog outputs saturate at 0 and 10V 
(in the 0-10V range), 0and 20  mA (in the 0-20 mA range) and at 4 and 20 mA (in 
the 4-20 mA range).
In all cases, an overshoot bit that the program can use is set at 1.

Digital/analog 
Conversion

Digital/analog conversion occurs on 11 bits + sign (- 2048 to + 2047) in the +- 10 V 
range and on 11 bits (0 to + 2047) in the 0-10,0-20 mA and 4-20 mA ranges.
In all cases, the module ensures verification in the dynamic of the converter.

Refreshing 
Outputs

The two outputs of the TSX AMZ 600 module are refreshed at the end of the task 
they are assigned to.
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Characteristics of the TSX AMZ 600 Module

At a Glance This section introduces the general characteristics of the TSX AMZ 600  module. 

General Input 
Characteristics

This table shows the module general input characteristics.

Number of channels 4

Analog/digital conversion 12 bits (4096 pin) successive approximation

Acquisition cycle 
time

Normal cycle 16 ms

Quick cycle 4ms x number of channels used

Digital filtering 1st order, 6 digital filtering values.

Hardware filtering #33Hz cut-off frequency

Insulation between channels and ground 1000 V eff.

Insulation between channels Shared pulse

Insulation between bus and channels 1000 V eff.

Input impedance � 2.2 MΩ ιν ϖολταγε,
� 250 Ω ιν χυρρεντ,

Maximum overvoltage authorized on the 
inputs

� +- 30 V direct
� +- 7.5 V (+- 30 mA)

Norms IEC 1131 - DIN 43760 - UL508 - IEC 584 
ANSI MC96.1 - NF C 42-330

Electric range +- 10 V 0-20mA

Full scale (FS) 10 V 20 mA

Resolution 6 mV (3800 pulses) 12 μA (1900 pulses)

Max. error at 25 °C 0.16 % FS = 16 mV 0.15 % PE = 30 μA

Max. error on the 0°C to 60 °C format 0.46 % FS = 46 mV 0.4 % PE = 80 μA

Electric range 0-10 V 4-20 mA

Full scale (FS) 10 V 20 mA

Resolution 6 mV (1900 pulses) 12 μA (1500 pulses)

Max. error at 25 °C 0.1 % FS = 10 mV 0.15 % PE = 20 μA

Max. error on the 0°C to 60 °C format 0.46 % FS = 46 mV 0.4 % PE = 80 μA

Maximum temperature deviation 0.068 % / 10 °C for 
voltage ranges

0.054 % / 10 °C for 
current ranges
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General Output 
Characteristics

This table shows the module general output characteristics.

Number of channels 2

Analog/digital conversion 12 bits (4096 pin) successive approximation

Response time relative to the end of the 
task in which they are programmed

400

Insulation between channels Shared pulse

Load limit � 10mA max voltage (Rcmin=1kΩ
� 12V max current (Rcmax=600Ω)

Electric range +- 10 V 0-20mA

Full scale (FS) 10 V 20 mA

Resolution 6 mV (3800 pulses) 12 μA (1900 pulses)

Max. error at 25 °C 0.5 % FS = 50 mV 0.57 % FS = 114 μA

Max. error on the 0°C to 60 °C format 0.58 % FS = 58 mV 0.83 % FS = 166 μA

Electric range 0-10 V 4-20 mA

Full scale (FS) 10 V 20 mA

Resolution 6 mV (1900 pulses) 12 μA (1500 pulses)

Max. error at 25 °C 0.5 % FS = 50 mV 0.57 % FS = 114 μA

Max. error on the 0°C to 60°C format 0.58 % FS = 58 mV 0.83 % FS = 166 μA

Maximum temperature deviation 0.083 % / 10 °C in the 
voltage range

0.107 % / 10 °C in the 
current range

μs
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Connecting the TSX AMZ 600 Analog Module

Connection The diagram below shows the pin assignment of the TSX AMZ 600 module. 

Position of the 
jumpers on the 
module

The diagram below shows how the configuration jumpers of the TSX AMZ 600 
module are positioned. 

� If the jumper is positioned on V, the corresponding input will be configured as an 
" voltage input "

� If the jumper is positioned on I, the corresponding input will be configured as a 
"current input"

Input channel 1
Input channel 0

Input channel 2
Input channel 3

Shared channels 4

Shared channels 0, 1

Shared channels 2, 3

Shared channels 5

Link shielding

Link shielding

Link shielding

Channel 4 output current

Channel 5 output current
Channel 5 output voltage

Channel 4 output voltage

In3 In2 In1 In0

I   V    I   V    I   V    I   V
In0 = input 0
In1 = input 1
In2 = input 2
In3 = input 3

V = voltage
I = current

TSX AMZ 600 Jumpers
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II
Counter modules

At a Glance

General This chapter is about counter modules.

What's in this 
Part?

This part contains the following chapters:

Chapter Chapter Name Page

8 Counter modules: Introduction 87

9 Counter modules: Standard functions 93

10 Implementing up counting 109

11 TELEFAST 2 connection base: ABE-7CPA01 137

12 TELEFAST 2 connection base: ABE-7H08R10/7H16R20 145

13 Wiring accessories for incremental encoder: TSX TAP S15•• 151
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8
Counter modules: Introduction

At a Glance

Aim of this 
chapter

This chapter serves as a general introduction to TSX CTZ counter modules... .

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Counter modules: General 88

Physical description 90

Installation and assembly of the TSX CTZ 1A/2A/2AA modules 91
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Counter modules: General

General TSX CTZ 1A/2A and TSX CTZ 2AA counter modules are half-format modules, which 
means that pulses with a maximum frequency of 40 KHz and 500 KHz.to be 
counted. They can be put in any of the available positions on a basic TSX 37 05/08/
10 or TSX 3721/22 except positions 1 and 2, which can only receive one standard 
format module. These modules can not be placed in a mini extension rack.

The number of TSX CTZ 1A/2A/2AA counter modules that can be used in a TSX 37 
module is limited to two for a TSX 37 05/08/10 PLC and 4 for a TSX 3721 or TSX 
3722 PLC with certain limitations.

Functions The TSX CTZ 1A/2A and TSX CTZ 2AA modules allow each channel to have up 
counting, down counting or up/down counting functions:
� a channel for the TSX CTZ 1A module,
� two channels for the TSX CTZ 2A/2AA module.

The sensors used on each channel can be:
� either 5 VDC or 10 to 30VDC static outputs (encoders to line transmitters to RS 

422 standards or totem pole), in this case the maximum counting frequency can 
reach 40 kHz (TSX CTZ 1A/2A modules ) or 500 kHz (TSXCTZ 2AA module ),

� or mechanical contact outputs, in this case the immunity of the input receiving 
counting pulses is increased in order to suppress bounces on closing the contact.
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Illustration TSX, counting modules and detectors: 

Proximity detectorPhotoelectric detector

TSX CTZ 2A and TSX CTZ 2AA

TSX37 05/10 PLC’s

TSX 37 05/10 PLCs

Incremental encoder

TSX CTZ 1A
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Physical description

Illustration TSX CTZ 1A/2A/2AA modules: 

Table of 
addresses

addresses and descriptions:

TSX CTZ 1A TSX CTZ 2A and TSX CTZ 2AA

Address Description

1 High density sub-D 15 connector points for connecting:
� from the counting sensors relating to the channel 0 (TSX CTZ 1A/2A/2AA 

modules ),
� from the encoder supply in the case of using this type of sensor, 
� returning from the encoder supply allowing to check that this is correctly 

supplied.

2 High density sub-D 15 connector points for connecting:
� from the counting sensors relating to channel 1 (only on TSX CTZ 2A and 

TSX CTZ 2AA modules),
� from the encoder supply in the case of using this type of sensor, 
� returning from the encoder supply allowing to check that this is correctly 

supplied.

3 HE 10 type 20 pin connector used for connecting: 
� auxiliary inputs:

� reset to 0 or set to the preset value,
� validation counting,
� capture,

� external supplies
� Encoder supply,
� supply of other sensors.

4 Bolt to fix the module in position.

5 Rigid metal body, which assures the functions of:
� electronic card mount,
� grounding the module,
� guiding the module into its slot.
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Installation and assembly of the TSX CTZ 1A/2A/2AA modules

Installation in a 
TSX 3705/08/10 
PLC

A TSX 37 05/08/10 PLC can receive a maximum of 2 counting modules TSX CTZ 
1A, TSX CTZ 2A or TSX CTZ2AA. These modules can be inserted in position 3 and 
4 of a TSX 05/10 PLC and position 5 and 6 of a TSX 08 PLC.
Illustration: 

Installation of a 
TSX 3721/22 PLC

A TSX 3721 or TSX 3722 PLC can receive a maximum of 4 counter modules within 
the limit of the number of channels generated by the PLC:
� 4 TSX CTZ 1A modules,
� 3 TSX CTZ 2A/2AA modules + 1 TSX CTZ 1A modules.

These modules can be inserted in the following positions 3, 4, 5 et 6.
Illustration: 
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In a mini 
extension rack

It forbidden to assemble the TSX CTZ 1A or the TSX CTZ 2A/2AA module in a mini 
extension rack.
Illustration: 
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9
Counter modules: Standard 
functions

At a Glance

Aim of this 
chapter

This chapter introduces the different standard features of the TSX CTZ 1A/2A/2AA 
counter module.

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Down-counter function 94

Up-counting function 95

Up/down counting function 96

Up/down counting on TSX CTZ 1A/2A/2AA modules 97

Principle Diagram 99

Up/down counting on TSX CTZ 1A/2A/2AA modules 100

Provisional diagram 1 103

Provisional diagram 2 104

Provisional diagram 3 105

Provisional diagram 4 106

How the EPSR is connected 107
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Down-counter function

General The down counting function makes it possible to count down pulses (for 24 bits + 
sign) from a preset value between 0 and + 16777215 and indicates that the current 
value is equal to, or less than 0.
The down counting range is between –16777216 and + 16777215.

Illustration provisional diagram: 

valid downcounting space

current measure value = or < at 0

preset

with automatic preset
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Up-counting function

General The up counting function counts the pulses (on 24 bits +sign) from 0 value to a 
predefined value known as the setpoint value.
The up-counting range is between 0 and +16777215.
The change to setpoint value is reported. 
The current value of the counter is always compared with two adjustable thresholds 
(threshold 0 and threshold 1).

Illustration Provisional diagram: 

valid counting space

current value measure > = setpoint value
current value measure >= 1 threshold value

current value measure >= 0 threshold value

threshold 0 threshold 1setpoint

with automatic reset to 0 (ARZ))
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Up/down counting function

Introduction The up/down counting function carries out up and down counting pulses from the 
same counter (on 24 bits + sign) from a preset value in the up/down counting range.

Up/down 
counting mode

The up/down counting range is between –16777216 and +16777215 with the 
possibility of defining two setpoints (a high and a low setpoint).
The current value of the counter is always compared with two adjustable thresholds 
(threshold 0 and threshold 1).

Up/down 
counting mode 
illustration

Principle diagram: 

In module mode The Up/down counting range is between 0 and the value of the modulo (from 1 to 
33 554 431) with the possibility of defining a low setpoint. The current value of the 
counter is always compared with two adjustable thresholds (threshold 0 and 
threshold 1).

Modulo mode 
illustration

Principle diagram: 

valid upcounting/downcounting space
current value >= to high setpoint
current value >= threshold 1
current value >= threshold 0
current value >= to low setpoint

setpoint
low

preset threshold 0 threshold 1 setpoint
high

valid upcounting/downcounting space

current value >= threshold 1

current value >= threshold 0
current value >= to low setpoint

low setpoint preset threshold 0 modulothreshold 1
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Up/down counting on TSX CTZ 1A/2A/2AA modules

Introduction The counter modules TSX CTZ 1A/2A/2AA allow for:
� 1 up/down counter channel for the TSX CTZ 1A module, 
� 2 independent up/down counter channels for the TSX CTZ 2A module; the 

maximum counting frequency on each channel being 40 khz,
� 2 independent up/down counter channels for the TSX CTZ 2AA module; the 

maximum counting frequency on each channel being 500 khz,

Up/down 
counting signals

The up-down counting signals relating to a channel as well as the encoder supply, 
which is able to generate these signals regroup on a high density 15 point Sub-D.  
Each up/down counting channel can receive 5 VDC or 24 VDC signals. The pulses 
are received on the inputIA.

Auxiliary input 24 VDC auxiliary inputs (reset to 0: counting, set to the preset value: down counting 
and up/down counting validation) as well as the external supplies regroup on a HE10 
type connector, which is common to both channels in the case of the TSX CTZ 2A 
and TSX CTZ 2AA modules. 

� Reset to 0 (up counter) or preset (down counter)
Resetting to 0 (up counting) or setting the preset value (down counting) can be 
carried out according to one of the methods described below:
� either when the input status is changed IPress• (rising or falling edge, choice 

carried out in configuration),
� automatically as soon as the up counting preset value or the down counting 0 

value has been reached, this choice is made in configuration),
� directly by software,

� validation counting
The up/down counting is validated according to one of the methods described 
below:
� on 1 status of the signal (24 VDC) emitted on the input IVAL•,
� directly by software

Note: On counting, the input IPres carries the denomination IReset in the PL7 
Micro screens.
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Line control 
input: EPSR

This input, which in general is recorded at the output "supply return" of an encoder 
allows for checks to make sure the supply of this is normal.
If a line break should occur on the cable holding the voltage of the encoder supply, 
the error caused is indicated and can be explored by the application program. 

Flip-flop outputs The up/down counter has flip-flop outputs, which can be associated via the program 
to physical outputs situated on output modules.
� Down counter functions: a single flip-flop output with predefined enabling and 

disabling conditions:
� enabling when current value is reset to 0,
� Disabling during the presetting,

� up counting function: two flip-flop outputs
a flip-flop output with predefined enabling and disabling conditions:
� enabling when setpoint value is returned to,
� disabling as the counter is reset to 0,
a flip-flop output with enabling and disabling conditions defined by the user in the 
coding matrix, accessible from the adjustment function.
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Principle Diagram

General The diagram below shows only a single 15 point sub -D 15 connector. In the case of 
the TSX CTZ 2A and TSX CTZ 2AA modules, the second 15 points sub-D connector 
relating to the second channel performs exactly the same functions. 

(1) only on TSX CTZ 2A and TSX CTZ 2AA.

15 pin high density Sub-D connector for
connecting the counting sensor

Pulse input
counting up or down

Supply reserved exclusively for
encoder (rollup of external supply
connected to the HE10 connector)
Encoder supply return signal

Encoder supply
5 VDC or 10...30VDC

Channel 0 preset input
Channel 0 input count confirmation
Channel 0 capture input

Channel 1(1) preset input
Channel 1 (1) input count confirmation
Channel 1(1) capture input

Auxiliary input sensor supply 24
VDC

HE10 connector for connecting supplies (encoders and
sensors) and auxiliary inputs (preset, confirmation etc)

Auxiliary inputs
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Up/down counting on TSX CTZ 1A/2A/2AA modules

Introduction The counter modules TSX CTZ 1A/2A/2AA allow for:
� 1 up/down counter channel for the TSX CTZ 1A module, 
� 2 independent up/down counter channels for the TSX CTZ 2A module, 

the maximum frequency on each channel is 40 kHz,
� 2 independent up/down counter channels for the TSX CTZ 2AA module, 

the maximum frequency on each channel is 500 kHz.

Up/down 
counting signals

There are several possibilities, which can be used on each channel:
� First possibility: (See Provisional diagram 1, p. 103)

When using a single physical up/down counting input, the direction (up or down 
counting) is defined by the application by positioning a status 0 or 1 bit object 
Each up/down counting channel can receive 5VDC or 24VDC signals. The up/
down counting pulses are received on the inputIA:

� Second possibility:  (See Provisional diagram 2, p. 104)
When using a single up/down counting physical input, the direction (up or down 
counting) is defined by positioning the second input in status 0 or 1. The up/down 
counting pulses are received on the inputIA:

� Third possibility: (See Provisional diagram 3, p. 105)
Using two physical inputs, an up-counting input and a down-counting input: the 
up counting pulses are received on the IAinput, the down counting pulses are 
received on the IBinput.

� Fourth possibility: (See Provisional diagram 4, p. 106)
Using two physical inputs with shifted signals Pi/2 (incremental encoder signals): 
the up counting signals are received on the IA input for the A signals and on IB
for the B signals.
In this case, it is possible to choose a function in configuration, which can be 
multiplied by 1 or 4:
� for the TSX CTZ 1A/2A modules the maximum frequency of the physical 

counting inputs is 40 kHz (multiplied by 1) and 40 kHz (multiplied by 4),
� for the TSX CTZ2AA modules the maximum frequency of the physical 

counting inputs is 500 kHz (multiplied by 1) and 125 kHz (multiplied by 4).

Note: The pulses on the IA input will be up counted if the IB input has been at 1 for 
more than 3 micro-seconds, the pulses on the IA input will be down counted if the 
input IB has been at 0 for more than 3 micro-seconds.

Note: All pulses on IA and IB are up counted whatever the synchronism of the 
signals.
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Auxiliary inputs The auxiliary inputs of the two channels and the external supplies regroup on a 
HE10 type connector:  set to the preset value (IPres 0: channel 0/ IPres 1: channel 
1), up counting or down counting validation (IVal0: channel 0 / IVall: channel 1), 
capture the current value (ICapt 0: channel 0 / ICapt1: channel 1).
These inputs are only up counted if the corresponding software confirmation 
is performed.

� Preset
The presetting can be performed according to one of the methods described 
below (the choice is made in configuration): 
� on changing the status, the rising or falling edge, of the input IPres•,
� on the rising edge of the input IPres•, if the direction of counting is (+) or on 

the falling edge IPres•, if the direction of counting is (-).

� on the rising edge of the input IPres•, if the direction of counting is down (-) or 
on the falling edge of the inputIPres•, if the direction of counting is (+).

� on status 1 of the input IPres•, the current value will not change as long as the 
status of the input is 1,

� Short cam on terminal:
preset is taken into account:
- if the direction is up counting (+): input IPres• in status 1 and Top-turn input 
IZ rising edge,
- if the direction is down counting (-): input IPres• in status 1 and Top-turn input 
IZ falling edge,

� on long cam reference point:
Preset is taken into account on the first Top-turn input IZ rising edge, which 
follows the change to status 0 of the input IPres• in increasing direction as well 
decreasing direction.

counting direction down counting direction

IPres• physical inputting

counting direction down counting direction

IPres• physical inputting

counting direction down counting direction

Preset Preset

IPres• physical input

Top-turn input IZ

counting direction down counting direction

Preset Preset

IPres• physical input

Top-turn input IZ
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� directly by software,
� up/down counting validation

The up/down counting is validated according to one of the methods described 
below:
� either on status 1 of the signal emitted on input IVal•,
� or directly by software,

� Capture
The capture command of the current value is given according to one of the 
methods described below:
� on changing the status:

- rising edge of the input ICapt,
- falling edge of the input ICapt (only for the TSX CTZ 2AA module),

� or directly by software,
� either during the presetting on the physical entry IPres (mode: capture before 

preset on IPres).

Line control 
input: EPSR

This input, which is generally connected to the "supply return" output of an encoder, 
allows for checks to make sure that the encoder’s supply is normal.
If a line break should occur on the cable holding the voltage of the encoder supply, 
the error caused is indicated and can be explored by the application program. 

Counter outputs The up/down counter has two counter outputs, which can be associated via the 
program to physical outputs situated on output modules.
These two counter outputs with enabling and deenabling conditions defined by the 
user in the coding matrix, accessible from the adjustment function.

Note: the provisional diagrams in the following pages are not shown in their 
entirety:
� in the case of TSX CTZ 2A/2AA modules, a second high density 15 point sub-D 

connector allows connection to the counting sensor relating to channel 1, it is 
shown in exactly the same way,

� on the provisional diagrams 2, 3 and 4 the HE10 connector is not shown, see 
provisional diagram 1.
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Provisional diagram 1

General Using a single physical up/down counting input, the direction (up/down counting) 
being defined by the application:  

(1) only on TSX CTZ 2A module.

High density sub-D 15 connector points for
connecting count sensor

Pulse input
counting up/
down

Top-turn input

Supply reserved exclusively for
encoder (rollup of external supply
connected to the HE10 connector)
Encoder supply return signal.

Encoder supply
5 VDC or 10...30 VDC
according to the encoder type

Channel 0 preset input
Channel 0 capture input
Channel 0 capture input

Channel 1(1) preset input
Channel 1 (1) input confirmation
Channel 1(1) capture input

Auxiliary input sensor
supply 24 VDC

HE10 connector for connecting
supplies (encoders and sensors)
and auxiliary inputs (preset,
confirmation etc)

Auxiliary inputs
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Provisional diagram 2

General When using a single up/down counting physical input, the direction (up or down 
counting) is defined by positioning the second input in status 0 or 1. 

15 pin high density Sub-D connector
for connecting the counting sensor

Pulse input for up/
down counting

Input counting
 direction
(up/downcounting)

Top-turn input

Supply reserved exclusively for
encoder (rollup of external supply
connected to the HE10 connector)
Encoder supply return signal

HE10 connector

upcount downcoun
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Provisional diagram 3

General Using two physical inputs, an up-counting input and a down-counting input: 

High density sub-D 15 connector points for 
connecting count sensor

Pulse input counting up/

Pulse input counting up/

Top-turn input

Supply reserved exclusively for encoder 
(rollup of external supply connected to the 
HE10 connector)
Encoder supply return signal.

HE10 connector
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Provisional diagram 4

General Using two physical inputs with shifted signals Pi/2 (incremental encoder signals) 
with the possibility to multiply by 1 or 4:
� with multiplication by 1: the up/down counting is done on the rising edge of the IB 

input,
� with multiplication by 4: the up/down counting is done on the rising and falling 

edges of the IA and IB inputs.
Illustration: 

High density sub-D 15 connector points for 
connecting counting sensor

Input signal A

Input signal B

Top-turn input

Supply reserved exclusively for 
encoder (rollup of external supply 
connected to the HE10 connector)
Encoder supply return signal.

Connector 
HE10
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How the EPSR is connected

Counting up or 
down with an 
encoder with a 
"send supply" 
output

The EPSR input is connected to the "send supply" encoder output: 

Counting up or 
down with an 
encoder without 
a "send supply" 
output

The EPSR input is connected to the + of the encoder supply, as shown: 

Counting up or 
down with 
inductive 
proximity 
detector type 
sensors (ddp)

The EPSR input is connected to the + of the counting sensors’ supply; the –0VDC 
output is connected to the – of the counting sensors’ supply: 

SUD-D 15 
High-level
data points

Encoder

SUD-D 15 
High-level
data points

Encoder

SUD-D 15 
High-level
data points

Count sensor supply
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10
Implementing up counting

At a Glance

Aim of this 
chapter

This chapter is about 40KHz or 500kHz implementing up counting on TSX CTZ 1A/
2A/2AA.

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Number of channels managed by the TSX 37 PLC 110

Sensor and encoder types used 112

General features of the TSX CTZ 1A/2A/2AA modules 113

Counting input features 114

Auxiliary input features 116

Pin configuration in the high density point SUB D 15 connectors 117

Pin configuration of a 20-pin HE10 type connector 119

Principle of connection for encoder type counting sensors 121

Example of module/encoder connection with RS 422 line transmitter outputs 123

Example of PLC/encoder with Totem Pole Outputs 124

Example of PLC/encoder connection with NPN open collector outputs 126

Example of PLC/encoder connection with PNP open collector outputs 127

Connection of supply and sensors on auxiliary inputs 128

Maximum phase shifting between inputs IA and IB 129

Connection principle for DDP type counting sensors 130

Connection of counting sensors and their supply 132

Connection of sensors on auxiliary inputs and their supply 133

General rules for implementation 134
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Number of channels managed by the TSX 37 PLC

General All the TSX 37 (TSX 37 05/08/10/21/22) PLCs can manage several counting 
channels, and according to the TSX 37 PLC type, they can have:
� two 500 Hz counting channels on discrete inputs,
� two built-in 10 kHz counting channels,
� one or more counting channels on the TSX CTZ 1A/2A 40 kHz or TSX CTZ 2AA 

500 kHz modules (module compatible with processors of a version above 2).

Maximum 
number of 
counting 
modules

The maximum number of counting modules which can be installed on a TSX 37 PLC 
depends on the number of channels used when counting 500 Hz and 10 kHz, not 
exceeding:
� 2 modules for a TSX 37 05/08/10 PLC,
� 4 modules for a TSX 37 21 or TSX 37 22 PLC.
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This table shows the maximum number of counting channels and TSX CTZ 1A/2A/
2AA modules supported by the different types of TSX 37 PLC:

(1) 2 TSX CTZ 2A/2AA modules.
(2) 3 TSX CTZ 2A/2AA modules + 1 TSX CTZ 1A module.
(3) 3 TSX CTZ 2A/2AA modules.
(4) 2 TSX CTZ 2A/2AA modules + 1 TSX CTZ 1A module.

PLC type Number of counting channels Maximum number of 
TSX CTZ 1A/2A/2AA 
modules

On discrete 
inputs (500 
Hz)

Built-in 10 
kHz

On the TSX CTZ 1A/
2A (40 kHz) and TSX 
CTZ 2AA (500 kHz) 
module

Total no. of 
channels

TSX 37 05/08/10 0 - 4 4 2 (1)

1 - 4 5 2 (1)

2 - 4 6 2 (1)

TSX 3721 0 - 7 7 4 (2)

1 - 6 7 3 (3)

2 - 6 8 3 (3)

TSX 3722 0 0 7 7 4 (2)

1 0 6 7 3 (3)

2 0 6 8 3 (3)

0 1 6 7 3 (3)

0 2 6 8 3 (3)

1 1 6 8 3 (3)

2 1 5 8 3 (4)

1 2 5 8 3 (4)

2 2 5 9 3 (4)
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Sensor and encoder types used

Sensors which 
can be used on 
the counting 
inputs

The TSX CTZ 1A/2A/2AA modules’ counting inputs can receive pulses generated 
by:
� inductive, photoelectric, or other detectors:

� 24 VDC supply voltage,
� 2 or 3 PNP or NPN type wires,

� incremental encoders whose main features are described in the table below.

Illustration Sensors and encoders: 

Most frequently 
used encoders

Table of features:

(1) encoders not very common yet.

Supply voltage Output voltage Type of output mailstop

5 V differential 5V RS 422 line transmitter

10...30V 10...30V Totem pole.

10...30 V (1) differential 5V RS 422 line transmitter
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General features of the TSX CTZ 1A/2A/2AA modules

Table of features This chapter introduces the different features of the TSX CTZ 1A/2A/2AA modules.

Modules TSX CTZ 1A TSX CTZ 2A TSX CTZ 2AA

Maximum frequency on the counting 
inputs

40 kHz 40 kHz 500 kHz

Current used 
by the module

on the internal 5V 100 mA 120 mA 120 mA

on the internal 24 15 mA 15 mA 15 mA

Power dispersed in the module 2.6 W 4.5 W 4.5 W

Sensor supply check Yes Yes Yes

Operational temperature 0 to 60°C 0 to 60°C 0 to 60°C

Input/ground or input and internal 
logic dielectric strength

1000 V effective – 50/60 Hz – 1 mn

Insulation resistance > 10 MΩ under 500 VDC

Hygrometry 5% to 95% without condensation

Storage temperature -25° to +70°C

Operational altitude 0 to 2000 meters
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Counting input features

Features for use 
in RS 422 C Example of equivalent diagram for each counting input: IA, IB, IZ: 

The IA, IB and IZ inputs used in RS422 are entirely compatible with the incremental 
encoders’ line transmitters at RS 422 outputs and with the encoders at 
complementary pushpull outputs with 5V supply. There is line break monitoring for 
each input.

Features of the 
IA, IB and IZ 
inputs with 5 and 
24 VDC

Table of features:

Optocoupler
Line monitoring
PS2701-1L

Optocoupler

Inputs 5VDC counting 24 VDC counting

TSX CTZ1A/2A CTZ2AA

Logic Positive Positive

Nominal 
values

Voltage 5 V 24 V

Current 18 mA 18 mA

Sensor supply
(including ripples)

- 19…30V (possible up 
to 34V, limited to 1 
hour in 24)

Thresholds Maximum Ue voltage ≤ 5.5V -

In state 1 Ue voltage ≥ 2.4V ≥ 11V

Current > 3.7mA
Ue = 2.4V

> 6.8mA
Ue = 3V

> 6mA for Ue =11V

In state 0 Ue voltage ≤ 1.2V ≤ 5V

Current  < 1 mA for Ue = 1.2V < 2mA for Ue = 5V

Input impedance for nominal U 270 Ω 1.4 kΩ
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Features of 
counting sensor 
supply check 
(encoder or DDP)

Illustration: 

Table of features:

Input impedance(RS 422 
compatible)

>440 Ω
Ue = 2.4

> 350 Ω
Ue = 3V

-

Input type Resistive Resistive

IEC 1131 conformity - Type 2

2-wire DDP compatibility - Yes

3-wire DDP compatibility - Yes

Inputs 5VDC counting 24 VDC counting

Voltage without encoder supply or DDP error > 2.5V

Current with supply fault detected < 0.5mA

Thresholds Voltage 30V (possible up to 34V, limited 
to 1hr in 24)

Current for 2.5V<U<30V < 3mA

Count sensors return 
supplye

0V count sensor

Optocoupler
PS2701-1-L
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Auxiliary input features

Table of features This table shows the auxiliary input features:

(1) for U = 11V.
(2) the auxiliary inputs are fast (response time < 250 μs < 50 μs ou < 25 μs) matching 
the maximum 40 kHz or 500 kHz counting input frequency permitted.
(3) when the supply sensor voltage disappears, the fast inputs can be taken into 
account.

Inputs 24 VDC auxiliaries (preset, 
confirmation, capture)

TSX CTZ 1A/2A TSX CTZ 2AA

Logic Positive Positive

Nominal 
values

Voltage 24 V 24 V

Current 7 mA 7 mA

Sensor supply (including ripples) 19..30 V (up to 34V possible, limited 
to 1hr in 24)

Thresholds In state 1 Voltage ≥ 11 V ≥ 11 V

Current > 6 mA (1) > 6 mA (1)

In state 0 Voltage ≤ 5 V ≤ 5 V

Current < 2 mA < 2 mA

Voltage 
monitoring 
thresholds

OK > 18 V > 18 V

Fault < 14 V < 14 V

Voltage 
sensor check 
response 
time

when 24 V appears 2 ms <t<5ms (3) 2 ms <t<5ms (3)

when 24 V disappears < 10 ms (3) < 10 ms (3)

Input impedance 3.4 kΩ 3.4 kΩ

Response 
time

State 0 at 1 < 250 μs (2) < 250 μs (2)

State 1 at 0 < 250 μs (2) < 250 μs (2)

Input type Current well Current well

IEC 1131 conformity Type 2 Type 2

2-wire DDP compatibility Yes (all 2-wire 24 VDC DDPs)

3-wire DDP compatibility Yes (all 2-wire 24 VDC DDPs)
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Pin configuration in the high density point SUB D 15 connectors

General Connector to be linked to the counting sensors and encoder supply:
� TSX CTZ 1A module: a SUB D 15 point connector
� TSX CTZ 2A/2AA modules: two SUB D 15 point connectors (channels 0 and 1).

Illustration This diagram shows the pin configuration of the SUB D 15 high density point 
connector for connecting the counting sensor to channel 0 or 1. 

Table of the 5VDC signals:

Note: In the case of the TSX CTZ 2A/2AA modules, the pin configuration of the 
second connector is exactly the same.

5VDC signals Pins

IA+ input 1

IA- input 2

IB+ input 10

IB- input 11

IZ+ input 4

IZ- input 5

Encoder supply:

+5 VDC 15

-0 VDC 8

Encoder supply return* 13

Input signal A

Input signal B

Input signal Z

Encoder supply

Encoder supply 
return signal*
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Table of 10…30 VDC signals:

* The encoder supply return signal must be connected to the module to prevent an 
error from arising.

10…30 VDC signals Pins

IA+ input 9

IA- input 2

IB+ input 3

IB- input 11

IZ+ input 12

IZ- input 5

Encoder supply:

+10..30 VDC 7

-0 VDC 8

Encoder supply return* 13
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Pin configuration of a 20-pin HE10 type connector

General A connector to connect the auxiliary inputs and the power supplies for encoders and 
other sensors.

Illustration Pin configuration diagram for the HE10 connector: 

(1) uniquely for TSX CTZ 2A/2AA modules
24VDC signals table:

Note: In the case of TSX CTZ 2A/2AA modules, this connector is shared by both 
channels.

24VDC signals Pins

Channel 0 auxiliary inputs:

Preset IPres 0 5

Confirmation IVal 0 6

Capture ICapt 0 7

Channel 1 auxiliary inputs:

Preset IPres 1 9

Confirmation IVal 1 10

Rollup supply to
Connector(s) SUB-D 15 
points

Auxiliary inputs

5VDC or 10…30VDC 
input sensor supply

Channel 0 preset input
Channel 0 input count confirmation
Channel 0 capture input

Channel 1(1) preset input
Channel 1 (1) input count confirmation
Channel 1(1) capture input

Auxiliary input sensor supply
24 VDC
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Table of supplies:

Capture ICapt 1 11

Supplies Pins

Encoder supply:

+5 VDC 1

-0 VDC 2

-10..30 VDC 3

Sensor supply:

+24 VDC 17 or 19

-0 VDC 18 or 20

24VDC signals Pins
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Principle of connection for encoder type counting sensors

Diagram 
showing the 
principle

In the case of the TSX CTZ 1A module, only the elements relative to channel 0 are 
to be connected: 

(1) TSX CDP 102:  length 1m, TSX CDP 202:  length 2 m, TSX CDP 302: length 3m,
(2) TSX CDP 053:  length 0,5 m, TSX CDP 103:  length 1m, TSX CDP 203:  length 
2 m, TSX CDP 303:  length 3 m, TSX CDP 503: length 5 m.

Note:
� using a TELEFAST 2 connection base is not obligatory but is advised to 

facilitate the connection of supplies and sensors on the auxiliary inputs,
� TELEFAST 2 connection bases are described in the current  manual:

TSX CTZ 2A/2AA

Channel 0

Channel 1

TSX CDP••2 (1) cable or TSX CDP ••3 (2) cable.
Incremental encoders

24VDC sensor supply

TELEFAST 2
ABE-7H16R20

Connecting:
(24VDC to 10…30VDC) sensor supply
channel 0 and 1 preset sensors
channel 0 and 1 count confirmation sensors
channel 0 and 1 capture sensors
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Description of 
the different 
connection 
elements

� 1 Connection of an encoder to the high density 15-pin SUB-D connector
found on the TSX CTZ 1A/2A/2AA modules. Taking into account the different 
encoder types, this connection is your responsibility and is made up of:
� a connector to be connected to the encoder (generally a 12-pin female DIN 

connector, but to be defined according to the encoder connection used),
� a high density 15-pin SUB-D male connector to connect to the 15-pin SUB-D 

female connector of the TSX CTZ 1A/2A/2AA modules. A component provided 
separately under the reference TSX CAP H15,

� a cable:
- with twisted pairs(gage 26) and shielding for an encoder with RS 422 
standard line sender outputs,
- multi-conductors (gauge 24) with shielding for an encoder with Totem Pole 
outputs.
The cable shielding will be "tress and steel strip"; the "tress and steel strip" 
contact with each connector’s ground must be ensured by tightening across 
the whole diameter of the cable.
The connection of this cable to these two connectors varies according to the 
encoder supply type (5 VDC or 10…30 VDC) and the output type (RS 422, 
Totem Pole). For example, some connection types are described in the 
present chapter.

� 2 TELEFAST 2 connection base: ABE-7H08R10 or ABE-7H16R20.
This base is used for a quick connection of:
� the 24 VDC supply for sensors other than the encoder,
� the encoder supply
� the sensors on the auxiliary inputs (preset, confirmation, capture).
Type of base to use according to the counting module:
� TSX CTZ 1A module: use the reference ABE-7H8R10 or ABE-7H16R20,
� TSX CTZ 2A module: use the reference ABE-7H16R20,
� TSX CTZ 2AA module: use the reference ABE-7H16R20.

� 3 TSX CDP••3 connection cable or a TSX CDP••2 multi-stranded sheathed 
cable.
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Example of module/encoder connection with RS 422 line transmitter outputs

Encoder 
characteristics

� supply voltage: 5VDC,
� output voltage: differential 5VDC,
� output mailstop: RS 422 standard line transmitter.

Diagram 
showing the 
principle

Illustration: 

Channel 
connection 
diagram

Illustration: 

*EPSR = encoder supply return.
(1) make this link directly if the encoder is isolated from the ground.

SUB-D 15 high-level data points connector

Encoder

Module CTZ

TSX CTZ 1A/2A/2AA
Encoder

DIN connector

Cable 1 (connected to encoder/TSX CTZ..)
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Example of PLC/encoder with Totem Pole Outputs

Encoder 
Characteristics

� supply voltage: 10...30VDC,
� output voltage: 10...30VDC,
� output mailstop: totem pole.

Provisional 
diagram

Illustration: 

Encoder

15 high-level data pin SUB-D

CTZ Module
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Channel 
connection 
diagram

Illustration: 

*EPSR: encoder supply return.
If the encoder does not have a supply return, the EPSR input on the encoder side 
must be linked to the + of the supply.

(1) link directly if the encoder is isolated from the ground.

Encoder

DIN connector

Cable 1 (connected to encoder/TSX CTZ..)

15 high-level data pin SUB-D
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Example of PLC/encoder connection with NPN open collector outputs

Encoder 
characteristics

� supply voltage: 5VDC,
� output voltage: 5VDC,
� output mailstop: NPN open collector.

Diagram 
showing the 
principle

Illustration: 

Channel 
connection 
diagram

Illustration: 

*EPSR: encoder supply return.
When the encoder does not have a supply return, the EPSR input on the encoder 
side must be linked to the + of the supply.

(1) make this link directly if the encoder is isolated from the ground.

SUB-D 15 high-level data pointsDIN connector

Encoder Cable 1 (connected to encoder/TSX CTZ..)
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Example of PLC/encoder connection with PNP open collector outputs

Encoder 
characteristics

� supply voltage: 5VDC,
� output voltage: 5VDC,
� output mailstop: PNP collector.

Diagram 
showing the 
principle

Illustration: 

Channel 
connection 
diagram

Illustration: 

*EPSR: encoder supply return.
When the encoder does not have a supply return, the EPSR input on the encoder 
side must be linked to the + of the supply.

(1) make this link directly if the encoder is isolated from the ground.

Module CTZ

SUB-D 15 high-level data pointsDIN connector

Encoder Cable 1 (connected to encoder/TSX CTZ..)
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Connection of supply and sensors on auxiliary inputs

General This connection is done using a TELEFAST 2 pre-cabling base:
� ABE-7H08R10 or ABE-7H16R20 for a TSX CTZ 1A module,
� ABE-7H16R20 for TSX CTZ 2A and TSX CTZ 2AA modules.

Diagram 
showing the 
principle

Illustration: 

TSX CDP•• cable or TSX CDP ••3 cable

TSX CTZ 2A/2AA

Connection
Encoder supply Connect sensors to auxiliary inputs

ABE-7BV20
(shared )

Encoder with supply
voltage 10…30VDC

Encoder with 
5VDC supply voltage

Mechanical 
contact

2-wire DDP

3-wire
DDP PNP

24VDC sensor 
supply
Connection
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Maximum phase shifting between inputs IA and IB

General An incremental encoder  connected to a TSX CTZ 1A/2A/2AA module gives 
counting pulses which are separated by 90°.
The module input signals are not rigorously separated by 90° according to the length 
of the connection cables. The maximum separation limits allowed between signals 
IA and IB are +/- 45°.
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Connection principle for DDP type counting sensors

Diagram 
showing the 
principle

Illustration: 
TSX CTZ 1A

24 VDC supply
count sensor connections

supply connection
24 VCC auxiliary input sensors

TELEFAST 2
ABE-7CPA01

TELEFAST 2
ABE-7H16R20

Count sensor connections Connecting:
preset sensor
count confirmation sensor
capture sensor
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Label table This table describes the different labels in the above diagram:

Label Description

1 TSX CPP H15 cable of length 2.5m with high density 15-pin SUB-D connectors 
and standard 15-pin SUB-D connector for connecting the counting channel to 
the TELEFAST 2 connection base (ABE-7CPA01). This cable transports the 
different signals relative to the counting channel.

2 TELEFAST 2 connection base: ABE-7CPA01:
is used to connect of counting sensors and the supply for the particular 
channel.

3 TELEFAST 2 connection base: ABE-7H16R20 (with TSX CTZ 1A/2A module) 
or ABE-7H08R10 (with TSX CTZ 1A module).

4 TSX CDP••3 connection cable or TSX CDP••2 multi-stranded sheathed cable. 
This is used to connect the module auxiliary inputs to the ABE-7H16R20. or 
ABE-7H08R10. TELEFAST 2 connection base.

Note: For TSX CTZ 2A/2AA modules, the connection of channel 1 is completely 
identical to that of channel 0 of a TSX  CTZ 1A module.
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Connection of counting sensors and their supply

Diagram 
showing the 
principle

Illustration: 

(1) when the counting sensors are of type DDP the EPSR input must be polarized 
(encoder supply return)
� EPSR (terminal 18) to + 24VDC of the sensor supply (terminal 26 or 28),
� -0 VDC of the sensor supply (terminal 27) to –0 VDC encoder supply (terminal 

25).

TSX CPP H15
TSX CTZ 1A

Connection
24 VDC supply
Counting sensors

TELEFAST 2
ABE-7CPA01

Count sensor connections (DDP)

Connections
with 3-wire DDP 
at output PNP

Connections
with 3-wire DDP 
at output NPN

Connections with
2-wire DDP
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Connection of sensors on auxiliary inputs and their supply

General This connection is done using a TELEFAST 2 pre-cabling base:
� ABE-7H08R10 or ABE-7H16R20 for a TSX CTZ 1A module,
� ABE-7H16R20 for TSX CTZ 2A and TSX CTZ 2AA modules.

Diagram 
showing the 
principle

Illustration: 
TSX CTZ 1A

TSX CDP••2 cable or TSX CDP ••3 cable.

TELEFAST 2
ABE-7H16R20

ABE-7BV20
(shared )

Mechanical 
contact

2-wire DDP

3-wire DDP
PNP

24 VDC auxiliary input
sensor supply connection
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General rules for implementation

Installation We advise against connecting or disconnecting the high density 15-pin SUB-D 
connectors of TSX CTZ 1A/2A/2AA modules with the encoder and sensor supplies 
present, as there is a risk of destroying the encoder, some encoders cannot cope 
with sudden, simultaneous switching on or cutting off of signals and supplies.

General cabling 
advice

Wire section
Use wires which have a sufficiently section, so as to avoid drops in voltage (mainly 
at 5V) and overheating.
Example of a drop in tension for encoders supplied with 5V with a 100 meter-long 
cable:

Connection cable
All cables which carry the sensor supplies (encoders, DDP, etc,) and the counting 
signals must:
� be away from the cables carrying high energies,
� be covered with shielding linked to the mechanical ground on both the PLC and 

the encoder side equally,
� never carry signals other than the counting signals and the supplies relative to the 

counting sensors.
The PLC/encoder connection cable should be as short as possible to avoid loops 
which create coupling capacities which can disrupt operation.

Wire section Encoder consumption

50 mA 100 mA 150 mA 200 mA

0.08 mm2 (gauge 28) 1.1 V 2.2 V 3.3 V 4.4 V

0.12mm2 (gauge 26) - 1.4 V - -

0.22mm2 (gauge 24) - 0.8 V - -

0.34mm2 (gauge 22) 0.25 V 0.5 V 0.75 V 1 V

0.5mm2 0.17 V 0.34 V 0.51 V 0.68 V

1mm2 0.09 V 0.17 V 0.24 V 0.34 V

Note: Make sure that the outward and return trip of one signal is carried in the 
same cable, with the supplies if necessary. In order to this, cables with twisted pairs 
should be used ideally.
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Encoder and 
auxiliary sensor 
supply

Encoder supply
The encoder must:
� be reserved exclusively for supplying the encoder, to cut off parasitic pulses 

which could disrupt the encoders which contain sensitive electronics,
� be placed as near as possible to the TELEFAST 2 base to reduce drops in 

voltage and couplings with other cables,
� be protected against short-circuits and overloading by fast-blow fuses,
� have a good level of endurance to be able to cut off micro outages.

Important
The polarity – 0VDC of encoder and auxiliary sensor supplies must be grounded as 
close to the supplies as possible.
The cables carrying supply voltages should have their shielding grounded.
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11
TELEFAST 2 connection base: 
ABE-7CPA01

At a Glance

Aim of this 
chapter

This chapter aims to introduce the TELEFAST 2 connection base: ABE-7CPA01.

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Introduction 138

Cabling layout 139

Construction and mounting 140

Availability of the counting signals on the TELEFAST screw terminal block 141

Matching TELEFAST terminal blocks and 15-pin SUB-D connector 142
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Introduction

General The TELEFAST 2 (ABE-7CPA01) connection base ensures the transformation of a 
standard female 15-pin SUB-D connector into a screw terminal block connector with:
� 32 terminals on two rows which make it possible to connect different sensors and 

their supply,
� 4 checkpoint terminals (2 GND terminals + 2 specific checkpoint terminals),
� 4 terminals for connecting the sensor supply.
It is used for a rapid connection of proximity detector type sensors on a counting 
channel of TSX CTZ 1A, TSX CTZ 2A and TSX CTZ 2AA modules.

Illustration This diagram shows a TELEFAST 2: ABE-7CPA01 with TSX CTZ : modules 

The 9-pin SUB-D connector allows information to be sent to an Altivar when this 
base is used with analog inputs/outputs.

TSX CTZ 1A

TSX CTZ 2A or TSX CTZ 2AA

TSX CPP H15

Counting sensors

ABE-7CPA01
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Cabling layout

Diagram 
showing the 
principle

Illustration of the cabling layout: 
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Construction and mounting

Construction Illustration: 

Mounting The ABE-7CPA01 connection base should be mounted on a 35mm-wide DIN 
mounting rail.
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Availability of the counting signals on the TELEFAST screw terminal block

Use with 
proximity 
detector-type 
counting 
sensors

Illustration: 

Note:
� Each TELEFAST 2 ABE-7CPA01 connection base comes with 6 labels which 

enable you to personalize the addressing of each base according to the way in 
which it is used.

� An optional ABE-7BV20 strip can be added to make a shared GND for example.
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Matching TELEFAST terminal blocks and 15-pin SUB-D connector

Correspondence 
table

This table shows the correspondence between a TELEFAST and a 15-pin SUB-D 
connector:

TELEFAST 
screw terminal 
block (Terminal 
#)

Standard 15-pin 
SUB-D connector 
(Terminal #)

Signal activity type

1 2 IA -

2

3 2 IA -

4 9 IA + 24VDC

5

6

7

8 3 IB + 24VDC

9

10 11 IB -

11

12

13

14 12 IZ + 24VDC

15

16 5 IZ -

17

18 13 Encoder supply return (EPSR)

19

20

21

22

23

24 7 Encoder supply input +10…30 VDC

25 8 Encoder supply input -0 VDC

26 Sensor supply output +24 VDC

27 Sensor supply output -0 VDC
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28 Sensor supply output +24 VDC

29

30

31

32

TELEFAST 
screw terminal 
block (Terminal 
#)

Standard 15-pin 
SUB-D connector 
(Terminal #)

Signal activity type
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12
TELEFAST 2 connection base: 
ABE-7H08R10/7H16R20

At a Glance

Aim of this 
chapter

This chapter aims to introduce the TELEFAST 2 connection base: ABE-7H08R10/
7H16R20.

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

At a Glance 146

Availability of the signals on the TELEFAST screw terminal block 147

Correspondences between TELEFAST terminal blocks and HE10 connector 148
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At a Glance

General The TELEFAST 2 (ABE-7H08R10 and ABE-7H16R20) connection bases ensure 
the transformation of a HE10-type 20-pin connector into a screw terminal block 
connector enabling the quick connection of sensors and supplies to the auxiliary 
inputs of TSX CTZ 1A/2A/2AA counting modules.

The choice of pre-cabling base will depend upon the module used:
� TSX CTZ 1A: use the pre-cabling base ABE-7H16R20 or ABE-7H08R10,
� TSX CTZ 2A: use the pre-cabling base ABE-7H16R20,
� TSX CTZ 2AA: use the pre-cabling base ABE-7H16R20.

Diagram 
showing the 
principle

Illustration: 

(1) TSX CDP••2 cable or TSX CDP ••3 cable.

TSX CDP•••(1)

TSX CDP•••(1)

TSX CDP•••(1)

TSX CTZ 1A

TSX CTZ 2A or TSX CTZ 2AA

Channel 0 and 1 auxiliary input sensors

ABE-7H16R20

Channel 0 auxiliary input sensors 

ABE-7H16R20
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Availability of the signals on the TELEFAST screw terminal block

Illustration The terminal block below represents the ABE-7H16R20 base terminal block. In the 
case of the ABE-7H08R10 base, the terminal block is restricted to terminals 1 to 4 
et 100 to 107: 

(1) On base ABE-7H16R20, the position of the jumper wire defines the polarity of all 
the 2•• terminals.
� jumper wire in 1 and 2: the 2•• terminals are at the + pole,
� jumper wire in 3 and 4: the 2•• terminals are at the – pole.
(2) On the ABE-7H16R20 base, possibility of adding an optional ABE-7BV20 strip to 
create a second shared sensor (+ or – according to the user’s choice).
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Correspondences between TELEFAST terminal blocks and HE10 connector

Correspondence 
table

The following table shows the correspondences between TELEFAST and the HE10 
connector:

TELEFAST 
screw terminal 
block 
(Terminal no.)

20 point HE10 
connector
(No. of pin)

Signal activity type

100 1 + 5 VDC Encoder 
supply101 2 -0 VDC

102 3 + 10…30 VDC

103 4

104 5 IPres 0 (preset channel 0) Channel 0 
auxiliary 
inputs

105 6 IVal 0 (counting channel 0 confirmation)

106 7 ICapt 0 (channel 0 capture)

107 8

108 9 IPres 1 (preset channel 1) Channel 1 
auxiliary 
inputs

109 10 IVal 1 (counting channel 1 confirmation)

110 11 ICapt 1 (channel 1 capture)

111 12

112 13

113 14

114 15

115 16

+24 VDC 17 Sensor supply

-0 VDC 18

+24 VDC 19

-0 VDC 20

1 All 2•• terminals at + 24 VDC

2

3 All 2•• terminals at -0 VDC

4

200...215 Connecting the shared sensors to:
� +24 VDC if terminals 1 & 2 are linked,
� -0VDC if terminals 3 & 4 are linked.
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300...315 On the optional ABE-7BV20 strip, terminals can be used 
as a shared sensor.

TELEFAST 
screw terminal 
block 
(Terminal no.)

20 point HE10 
connector
(No. of pin)

Signal activity type
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13
Wiring accessories for 
incremental encoder: 
TSX TAP S15••

At a Glance

Aim of this 
chapter

This chapter aims to introduce the wiring accessories for the incremental encoder: 
TSX TAP S15••

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Description 152

Mounting and measurements of the TSX TAP S15 05/24 153

Connecting an encoder with a TSX TAP S15 05 accessory 155

Connecting an encoder with a TSX TAP S15 24 accessory 156

Connection to modules with HE10 connectors 157
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Description

General The TSX TAP S15•• cabling accessories are connecting devices for an incremental 
encoder with Totem pole (or push-pull) outputs:
� TSX TAP S15 05: cabling accessory for an incremental encoder with a 5VDC 

supply,
� TSX TAP S15 24: cabling accessory for an incremental encoder with a 24VDC 

supply (or 10…30VDC).

The TSX TAP S15 have 2 connectors:
� a female 12-pin DIN connector which allows the encoder cable to be screwed in 

a clockwise direction (the ring fastener is on the encoder cable),
� a standard 15-pin SUB-D connector which allows the module counting inputs to 

be connected to the SUB-D connector using a standard TSX CCP H15 cable.

These products, TSX TAP S15 05/24, can be fixed onto a DIN rail, using a set 
square supplied with the product, or they can be fixed across the cabinet with a 
gasket supplied with the product.

Precise 
information 
about the DIN 12 
point connectors

The number of these connector pins can be addressed in two different ways. The 
majority of the encoders have a built in 12-pin DIN base; addressing is carried out 
in an anti-clockwise direction. The TSX TAP S15 has a female 12-pin DIN base 
addressed in an anti-clockwise direction. All the user cables must be fitted with 
coupling ports addressed in a clockwise direction, which makes the pin numbers 
correspond one by one during wiring.
Illustration: 

Coupling portsEncoder with port
anti-clockwise TSX TAP S15 05/24

base

clockwise direction

anti-clockwise direction

M

F

F

M

User cord

base
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Mounting and measurements of the TSX TAP S15 05/24

Mounting on a 
Telequick plate

The set square supplied makes it possible to fix the TSX TAP S15 05/24 on an AM1-
PA••• type perforated plate or on any other support. 

Mounting 
through a 
cabinet

Thanks to its rifle nut, the TSX TAP S15 05/24 can be mounted through a cabinet. 
Its seal means the area between the interior and the exterior is guaranteed to be 
watertight. 

max. width = 5mm joint

perforation = 37mm in diameter
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Size Illustration: 
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Connecting an encoder with a TSX TAP S15 05 accessory

General Connecting an encoder using a TSX TAP S15 05 accessory as intermediary, 
requires a specific cable to be created between the accessory and the encoder.

Illustration The TSX TAP S15 05 pin configuration is shown below: 

This type of connection is compatible with encoders supplied with 5 V:
� Heidenheim,
� Hengstler,
� Ivo,
� Ideacod,
� ...

TSX CPP H15 Wire to be fitted
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Connecting an encoder with a TSX TAP S15 24 accessory

General Connecting an encoder using a TSX TAP S15 24 accessory as intermediary 
requires a specific cable to be created between the accessory and the encoder.

Illustration The TSX TAP S15 24 pin configuration is shown below: 

This type of connection is compatible with encoders supplied with 24 V:
� Heidenheim,
� Hengstler,
� Ivo,
� Ideacod,
� ...

TSX CPP H15 Wire to be fitted

TSX TAP S15 24
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Connection to modules with HE10 connectors

Strand pre-wired 
with 20 wires, 
gauge 22 (0.34 
mm2)

This is designed to allow the inputs/outputs of the HE10 connector modules to be 
connected to sensors, pre-actuators or terminals easily, directly and wire-to wire.

This pre-wired strand is made up of:
� an HE10 connector with 20 0.34 mm2 section sheathed wires molded onto it at 

one end,
� and free wires differentiated by color coding according to norm DIN 47100 at the 

other.
Illustration 

Note: A nylon fiber built into the cable means the sheath can easily be stripped off.
Two references are available:
� TSX CDP 301: 3 meters long,
� TSX CDP 501: 5 meters long.

pre-wired strand

brown

yellow

pink

red

violet

red-blue

brown-green

yellow-brown

gray-brown

pink-brown

white

green

gray

blue

black

gray-pink

white-green

white-yellow

white-gray

white-pink
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Sheathed and 
clad connection 
cable, gauge 25 
(0.08 mm2)

This is designed for connecting the HE10 connector module inputs/outputs to 
connection and adaptation interfaces with fast wiring called TELEFAST 2. This cable 
is made up of 2 HE10 connectors and a flat clad, sheathed cable with 0.08 mm 
section wires2.
As the wires’ section is small, they should only be used at inputs or outputs with a 
low current (< 100 mA per input or output).

Three references are available:
� TSX CDP 102: 1 meter long,
� TSX CDP 202: 2 meters long,
� TSX CDP 302: 3 meters long.

Connection 
cable, gauge 22 
(0.34 mm2)

This is designed for connecting the HE10 connector module inputs/outputs to 
connection and adaptation interfaces with fast wiring called TELEFAST 2. This cable 
is made up of 2 HE10 connectors and a flat clad, sheathed cable with 0.34 mm 
section wires2 permitting higher currents (<500 mA).

Five references are available:
� TSX CDP 053: 0.5 meters long,
� TSX CDP 103: 1 meter long,
� TSX CDP 203: 3 meters long,
� TSX CDP 503: 5 meters long.
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III
TSX CTZ 1B Position 
Measurement Module

At a Glance

Aim of this Part This part introduces the TSX CTZ 1B position measurement module.

What's in this 
Part?

This part contains the following chapters:

Chapter Chapter Name Page

14 Introduction to the CTZ 1B Measurement Module 161

15 Characteristics of the Apparatus Used 167

16 Implementation Measurement Module 173

17 TELEFAST ABE-7CPA01 Connection Base 181

18 TELEFAST ABE-7CPA11 Connection Base 189
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14
Introduction to the CTZ 1B 
Measurement Module

At a Glance

Aim of this 
Chapter

This chapter deals with the TSX CTZ 1B measurement module associated with the 
absolute SSI encoder.

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

General Information on the Measurement Module 162

Physical Description of the Module 163

Number of Channels Managed by a TSX 37 164

Installation and Assembly of TSX CTZ 1B Modules 165
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General Information on the Measurement Module

At a Glance The TSX CTZ 1B measurement module can be set up in several positions on a base 
(see  (See Installation and Assembly of TSX CTZ 1B Modules, p. 165)).
The number of modules to each PLC is limited to
� 2 for TSX 37 05/08/10,
� 4 for TSX 37 21/22.
The measurement module cannot be set up in a mini extension rack.
This module can only manage one channel at a time.

Functions A TSX CTZ 1B module and a SSI encoder allow position measurement to be carried 
out (see Applications Installation Manual volume 2). Capture inputs compatible with 
most 24V sensors or detectors; allow length measurement to be carried out.

Illustration The diagram below shows a TSX, a measurement module, a SSI encoder and 
different types of components for the capture inputs.  

TSX 37 05/10
PLCs

TSX CTZ 1B

PhotoelectricProximity
detectorAbsolute encoder
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Physical Description of the Module

Illustration Physical representation of module TSX CTZ 1B: 

Information table Number and descriptions:

1

2

3

4

Number Description

1 Rigid metal body that ensures the following functions:
� electronic card support,
� earthing the module,
� guidance of the module into its slot.

2 Screw to hold the module in position

3 Sub-D 9pin connector for connecting:
� the encoder,
� the power supply to the encoder,
� the return of information regarding the validity of the supply.

4 Sub-D 15pin connector for connecting:
� capture inputs,
� the module and encoder's supply

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1928 of 3383



Introduction to the CTZ 1B Measurement Module

164 TSX DM 37 xx            

Number of Channels Managed by a TSX 37

At a Glance This module occupies the equivalent of one type CTZ1A counting channel.

All the TSX 37 (05/08/10/10/21/22) PLCs can manage several counting or 
measurement channels, and depending on the type of TSX 37 PLC, they can have:
� two 500 Hz counting channels on discrete inputs,
� two built-in 10 kHz counting channels,
� one or more counting channels on module TSX CTZ1A/2A 40kHz or 2AA 

500kHz,
� one or more absolute SSI encoder channels on module TSX CTZ1B.
The maximum number of modules, which can be installed on a TSX 37 PLC, will 
depend on the number of channels already used in counting 500Hz, 10kHz, 40kHz 
or 500kHz.

The limit for the number of CTZ modules is:
� 2 TSX CTZ modules for a TSX 37 05/08/10 PLC,
� 4 TSX CTZ modules for a TSX 37 21/22 PLC.

The limit for the number of channels from CTZ modules is:
� 7 channels if base or discrete counting is not used,
� 6 channels if base counting or discrete input is used,
� 5 channels if base counting or discrete input is used,
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Installation and Assembly of TSX CTZ 1B Modules

Installation in a 
TSX 3705/08/10 
PLC

A TSX 37 05/08/10 PLC can receive a maximum of 2 TSX CTZ 1B measurement 
modules. These modules can be installed in positions 3 and 4 of a TSX 05/10 PLC 
and positions 5 and 6 of a TSX 08 PLC.
Illustration: 

TSX 3710
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Installation in a 
TSX 3721/22 PLC

A TSX 3721 or TSX 3722 PLC can receive a maximum of 4 measurement modules 
within the limit of the number ofchannels (See Number of Channels Managed by a 
TSX 37, p. 164) generated by the PLC(1).
These modules can be installed in positions3, 4, 5 and 6.
Illustration: 

In an mini rack of 
extension

You must not assemble a TSX CTZ 1B module on a mini rack extension.
Illustration: 

TSX 3722
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15
Characteristics of the Apparatus 
Used

At a Glance

Aim of this 
Chapter

This chapter aims to introduce the encoder module characteristics.

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Encoder Selection 168

Selection and Protection of the Encoder Power Supply 170

General Characteristics of the TSX CTZ 1B Module 171

Capture Input Characteristics 172
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Encoder Selection

At a Glance The TSX CTZ 1B module can manage two types of encoders:
� an absolute type encoder with SSI serial outputs,
� an absolute parallel type encoder. This type requires the use of a specific 

TELEFAST ABE-7CPA11 interface.

Supply Selection The design of the module allows the encoder to be supplied from two types of 
continuous voltage:
� 5V (Caution: drop in mains voltage),
� 24V with a 10 ....30Vstandardized voltage.

These supplies must be sufficiently autonomous ( >10ms) to endure micro power 
outages and ensure continuity of the functioning of the module.

Selecting the 
5VDC encoder

When selecting this encoder, it is important to take into account the mains voltage 
leakage, which depends on the length of the cable, of the gauge of the wire and of 
the encoder consumption (the first two parameters make the cable impedance vary).
As a general rule, the mains voltage leakage is normally 10% of the nominal voltage.
The table below gives the mains voltage leakage of the wire gauge, using 100m wire 
and a given consumption.

Note: Encoders with a supply voltage of 24 VDC are more highly recommended 
for the following reasons: 
� the power supply does not need a high level of precision. As a general rule, 

these encoders have a 10....30VDC supply format,
� the mains leakage is of little importance, which limits the distances between the 

encoder and the module less.

Wire gauge Voltage leakage in VDC

50mA 100mA 150mA 200mA

0.22mm (24 gauge) 0.4

0.34mm (22 gauge) 0.25 0.5

0.5mm 0.17 0.34 0.51

1mm 0.09 0.17 0.24 0.34
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Maintaining 
Ground 
Connections

To ensure good performance in a disrupted environment, the following is imperative:
� select an encoder whose metal protection is referenced to the mechanical ground 

connection of the connected device,
� that the ground connection is ensured between:

� the encoder,
� the connecting cable shield,
� and the module.

CAUTION
For a 5VDC encoder
It is dangerous to increase the supply voltage to support a mains 
voltage leak. Failure to observe this recommendation may lead to 
module damage.

Failure to follow this precaution can result in injury or equipment 
damage.
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Selection and Protection of the Encoder Power Supply

At a Glance The supply to the encoder associated with the module requires a special location 
and protection.
The encoder supply must be protected against overloads and short circuits by an 
appropriate size, high speed fuse. 

CAUTION
Protecting the encoder power supply
The power supply must only be the same for encoders of the same 
voltage (5 VDC or 24VDC), it must be placed very close to the module 
in order to reduce the coupling capacity as much as possible. The 
distance between the supply ground connection and the mechanical 
ground connection must be as short as possible.

Failure to follow this precaution can result in injury or equipment 
damage.
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General Characteristics of the TSX CTZ 1B Module

Table of 
Characteristics

This table shows the different characteristics of the TSX CTZ 1B module:

(*) The encoder return supply voltage applied to the EPSR input must be more than 
70% of the encoder's supply voltage in order to satisfy the monitoring system.
(*) Immunity to micro-cuts is 1ms.

Modules TSX CTZ 1B

Maximum frequency 1 MHz

Module power 
consumption

by the internal 5V 100 mA

by the 24V encoder
by the 5V encoder

<15 mA
<25 mA

Module power dissipation <1.5 W

Sensor supply monitoring no

Encoder link monitoring yes

Encoder supply monitoring yes (*)

Working temperature 0 to 60°C

Storage temperature -25° to +70°C

Input/earth dielectric rigidity or 
internal logic and input

1000 V 
effective – 50/
60 Hz – 1 mn

Resistance of insulation > 10 MΩ under 
500 VDC

Hygrometry 5% to 95% 
excluding
condensation
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Capture Input Characteristics

Table of 
Characteristics

The table below shows the electric characteristics of the capture inputs.

(*) Utemp: maximum voltage allowed for 1 hour in 24 hour.
The SSI link characteristics are:
� output: RS422 line transmitter,
� input: RS422.compatible.input

Electrical Specifications Symbolization Values Units

Nominal voltage: One 24 Vdc

Voltage limits U1
Utemp (*)

19 to 30
34

Vdc

Nominal current for 
U=24VDC

In 8 mA

Voltage for "ON" status: Uon >=11 Vdc

Current for Uon = (11V) Ion >3 mA

Voltage for "OFF" status: Uoff <5 Vdc

Current for "OFF" status: Ioff <1.5 mA

Input impedance Re 3 k

Implementation time ton <50 s

Implementation time toff <50 s

Dielectric rigidity with the 
ground:

1000 Veff 50/60 Hz 1mn

IEC 1131 compatibility with 
sensors

type 1

Input type resistant

Logic type sink (positive)

Compatibility � dry contacts,
� 3-wire DDP: all 3-wire DDP functioning in 24V
� 2-wire DDP: all 2-wire DDP functioning in 24V

with the following characteristics:
� voltage reduction in closed status =<7V,
� minimal switched current =<2.5mA
� residual current in open status =>1.5mA

Ω

OFF ON→
μ

ON OFF→
μ
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16
Implementation Measurement 
Module

At a Glance

Aim of this 
Chapter

This chapter deals with the implementation of module TSX CTZ 1B.

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Installation Precautions 174

Wiring Precautions 175

Link between an Encoder and the TSX CTZ 1B Module 176

Linking the Encoder Supply and Capture Inputs 179
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Installation Precautions

At a glance In order to ensure good working order, certain precautions must be taken during the 
implementation and removal of the module, connection and disconnection of the 
connectors on the front face of the module and the (dis)connection of the module 
and connector's clamping screws.

Implementation 
and removal of 
the module

The implementation and removal of the module must only take place while the PLC 
is not connected to the power supply (this gives physical and hardware protection).

Connection and 
Disconnection of 
the Connectors

Connection or disconnection of a connector on the front face of the module should 
always take place when the encoder power supply is off.
Encoders cannot endure a start-up or a simultaneous cut-out of signals and power 
supply. 

Screw 
Tightening

In order to maintain a ground connection and to reduce electromagnetic 
disturbances, you should screw the clamping screws in correctly (clamping torque = 
0.5Nm). 
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Wiring Precautions

At a Glance In order to guarantee the good working order of the PLC, you should respect certain 
basic rules, which will be explained below.

Wire Gauge The gauge of the wire should be enough to reduce mains leakages and the heat of 
the cable. In fact, the cable's impedance being inversely proportional to the gauge, 
if you use larger gauge wire, mains leakage will be reduced.

Wire Location Linking cables must be kept away from any source of radiation generated by the 
commutation of electric power circuits, which could provoke electromagnetic 
disturbances. In fact, this could cause an error in the position measurement

Encoder Signals 
Linking Cables

Linking cables should conform to the following electric rules:
� they should be shielded,
� the whole connection should always be grounded,
� shielding should be linked to the mechanical ground connection on the module 

side and the encoder side,
� the encoder cable should only convey signals relating to the encoder
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Link between an Encoder and the TSX CTZ 1B Module

Introduction to 
Pin Assignment

The table below shows the pin assignment of a Sub-D 9pin connector on a TSX CTZ 
1B module to which an encoder or a TELEFAST ABE-7CPA11  (See TELEFAST 
ABE-7CPA11 Connection Base, p. 189) will be connected:

(*) The supply signals are outputs for connecting an encoder, when using a 
TELEFAST ABE-7CPA11, they are inputs.
Illustration of the Sub-D 9pin labeled ENC 

Number Signal Designation

1 DAT+ DATA+ input differential

2 CLK+ CLK+ output differential

3 EPSR Input of encoder feedback supply

4 10/30V-COD 10/30Vdc encoder supply (*)

5 0V-COD 0Vdc encoder supply (*)

6 DAT- DATA- input differential

7 CLK- CLK- output differential

8

9 5V-COD 5Vdc encoder supply (*)
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Diagram of a 10/
30Vdc Encoder

The diagram below shows the linking of an absolute SSI 10-30V encoder to the TSX 
CTZ 1B module: 

Diagram of a 
5Vdc encoder

The diagram below shows the linking of an absolute SSI 5V encoder to the TSX CTZ 
1B module: 

Data

Clock

Monitoring

10/30V-Cod
5V-Cod
0V-Cod

CTZ 1B 10/30V SSI encoder

Data-
Data+
Clock-
Clock+

Supply return

10/30V

0V
GND

Data

Clock

Monitoring

10/30V-Cod
5V-Cod
0V-Cod

CTZ 1B SSI 5V encoder

Data-
Data+
Clock-
Clock+

Supply return

5V
0V

GND
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Recommen-
dations

Below are a few recommendations for linking the encoder:
� The signals DATA +/- and CLK +/- must be linked with a twisted pair,
� the cable shielding must be linked to the mechanical ground connection at each 

end,
� the EPSR input must be linked to the "+" module of the encoder side supply, if 

this does not have a "+" feedback output supply. 
� it is advisable to connect a 0V twisted pair to limit the common mode between the 

module and the encoder by doubling the gauge.

CAUTION
Recommendations on input/output pin assignment
Before making any connection between the encoder and the module, 
check the pin assignment recommended by the encoder manufacturer.

Failure to follow this precaution can result in injury or equipment 
damage.
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Linking the Encoder Supply and Capture Inputs

Pin Assignment The table below shows the pin assignment of the 15 pin Sub-D connector, which 
receives the supply and capture signals.

Illustration of the 15pin Sub-D labeled AUX. 

Number Signal Designation

1

2

3 CAPT1+ Capture input 1

4 CAPT1- Capture input 1

5

6

7 10/30V_COd 10/30 Vdc encoder supply input

8 0V_COd Input 0V encoder

9 CAPT0+ Capture input 0

10 CAPT0- Capture input 0

11

12

13

14

15 5V_COD 5 Vdc encoder supply input
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17
TELEFAST ABE-7CPA01 
Connection Base

At a Glance

Aim of this 
Chapter

This chapter describes the use of TELEFAST for the TSX CTZ 1B module using 
connection diagrams. 

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Connecting TELEFAST 2: ABE-7CPA01 182

Connection diagram for the TELEFAST ABE-7CPA01 184

Description of the Screw Terminal Blocks for the TELEFAST ABE-7CPA01 186
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Connecting TELEFAST 2: ABE-7CPA01

At a Glance The TELEFAST 2 (ABE-7CPA01) connection base ensures the transformation of a 
standard 15-pin SUB-D female connector into a screw terminal block connector with:
� 32 terminals on two rows which make it possible to connect different sensors and 

their supply,
� 4 checkpoint terminals (2 GND terminals + 2 N1 terminals for specific 

checkpoints),
� 4 terminals for connecting the sensor supply.
This allows rapid connection of the sensors on a TSX CTZ 1B module measurement 
channel.
Illustration: 

TSX CTZ 1B

Absolute
encoder

Field device

Sensors

TELEFAST 
ABE-7CPA01

C
able

TSX CCP H15

Encoder
supply
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Cabling Layout Illustration : 

Dimensions and 
Assembly

Dimensions

Assembly
The ABE-7CPA01 connection base should be mounted on 
a 35mm wide DIN mounting plate.
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Connection diagram for the TELEFAST ABE-7CPA01

Diagram The diagram below shows TELEFAST ABE-7CPA01connections: 

––++

GN
D

GN
D

N1 N1 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31

4 6 27 26 28
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8 12 27 26 28

– +
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22 24 25
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+

8 12 27 26 28 22 24 25
–
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CAUTION
Supply connections.
In order for the encoder supply control to work correctly:
� only connect a 5Vdc supply if it is a 5Vdc encoder,
� only connect a 10/30Vdc supply if it is a 10/30Vdc encoder,
� do not connect any supply to this TELEFAST whilst using a 

TELEFAST ABE-7CPA11 as an encoder interface on the ENC 
connector.

Failure to follow this precaution can result in injury or equipment 
damage.
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Description of the Screw Terminal Blocks for the TELEFAST ABE-7CPA01

Diagram The table below shows the labeling of TELEFAST signals seen from below 

GND

GND

N1

N1

Capt0+

Capt0-

Capt1+

Capt1-

Input: 5V_Cod

Input: 10/30V_Cod
Input: 0V_Cod

0V sensor 
supply output

24V sensor 
supply output
24V sensor 

supply output
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Label This diagram shows TELEFASTs personalization label.
Illustration: 

Print, cut and insert this label in your TELEFAST.
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18
TELEFAST ABE-7CPA11 
Connection Base

At a Glance

Aim of this 
Chapter

This chapter, using diagrams, describes connections and examples of usage of the 
TELEFAST ABE-7CPA11

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

TELEFAST 2 Connection and Adaptation Base: ABE-7CPA11 190

Connecting the TELEFAST ABE-7CPA11 to the TSX CTZ 1B Module 192

Physical Description of the TELEFAST 2: ABE-7CPA11 193

TELEFAST 2 Connection Base Characteristics: ABE-7CPA11 194

Connecting the TELEFAST 2 Base: ABE-7CPA11 197

Connecting Encoders Supplied with 10...30 V 199

Connecting Encoders Supplied with 5 V 201

Example of Multiplexing of Encoders Supplied with 5V 203

Example of a connection: an encoder connected by a TELEFAST to the TSX 
CTZ 1B ENC connector

204

Example of a connection:  4 encoders connected by 2 TELEFASTs to the TSX 
CTZ 1B ENC connector

205

Example of a connection:  4 encoders connected by 3 TELEFASTs to the TSX 
CTZ 1B ENC connector

208

Example of a connection:  4 encoders connected by 4 TELEFASTs to the TSX 
CTZ 1B ENC connector

210

Wiring Rules and Precautions 212

Configuration of the TELEFAST Connection Base 215
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TELEFAST 2 Connection and Adaptation Base: ABE-7CPA11

At a Glance  TELEFAST 2 connection and adaptation base: ABE-7CPA11 allows the connection 
of absolute encoders with parallel outputs to the TSX CTZ1B counting module.
It converts the position value supplied by the absolute encoder with parallel outputs 
to serial information. The absolute encoder must be encoded in pure or gray binary 
with a maximum of 24 bits of data.
It is possible to connect 2 absolute encoders with parallel outputs on the same 
adaptation TELEFAST. Furthermore, the sequencing of several ABE-7CPA11 
connecting bases (a maximum of 4) allows the multiplexing of up to 4 absolute 
encoders with parallel outputs on the same counting channel (position acquisition).

Illustration This diagram shows an absolute encoder with a TELEFAST ABE-7CPA11 and a 
TSX CTZ 1B module: 

TELEFAST 
ABE-7CPA11

TSX CTZ 1B

Absolute encoder with parallel outputs
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Dimensions and 
Assembly

Dimensions : 

Assembly:
The ABE-7CPA01 connection base should be mounted on a 35mm-wide DIN 
mounting rail.
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Connecting the TELEFAST ABE-7CPA11 to the TSX CTZ 1B Module

Introduction to 
Pin Assignment

The table below shows the pin assignment for a 15-pin Sub-D on TELEFAST ABE-
7CPA11:

The diagram below shows the connection of TELEFAST ABE- CPA11 to the TSX 
CTZ 1B module: 

Number Signal Designation

1 DAT+ DATA+ output differential

2 DAT- DATA- output differential

3

4

5

6 CLK+ CLK+ input differential

7 10/30V-COD 10/30Vdc encoder supply

8 0V-COD 0Vdc encoder supply

9

10

11

12

13 EPSR Input of encoder feedback supply

14 CLK- DATA- input differential

15 5V-COD 5Vdc encoder supply

CTZ 1B

Data

Clock

Monitoring
10/30V_Cod

5V_Cod
0V_Cod

ANE-7CPA11

Data+

Data-

Clock+
Clock-
10/30V
5V
0V

EPSR
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Physical Description of the TELEFAST 2: ABE-7CPA11

Illustration This diagram shows a TELEFAST 2: ABE-7CAP11 : 

Information 
Table

This table explains the diagram above:

Number Description

1 Standard 15 pin SUB-D connector to link the TELEFAST module to the TSX 
CTZ 1B.

2 Standard 15 pin SUB-D connector to sequence several TELEFAST modules 
(maximum of 4).

3 Screw terminal to link one or several of the absolute encoders with parallel 
outputs (maximum of 2).
It is possible to distribute the supplies using additional locking terminal blocks. 
ABE-7BV10 (10 blocks) or ABE-7BV20 (20 blocks).

4 TELEFAST diagnostic display LED. The green LED is on if the TELEFAST 
module is connected to the supply.

5 10...30 V supply protection fuse (rapid type 1A).

6 Micro-switch to configure one or more of the encoders (number of encoders, 
type of encoders etc.).
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TELEFAST 2 Connection Base Characteristics: ABE-7CPA11

General 
Characteristics

This table shows general characteristics:

Parameters Values

Voltage allowed in 10...30 VDC 11...30 V

Admissible voltage in 5 VDC 5...6 V

Maximum status change frequency of the least 
significant bit.

75 kHz

Read frequency of the serial frame 150 kHz...1 MHz

Power consumption (excluding encoder) typical: 90 mA
max: 130 mA

Power dissipation typical: 450 mW
max: 1.5W

Monitoring of the encoder supply feedback:
� on the + supply
� on the - supply

-15% V supply
+15% V supply

Resistance of insulation > 10 MΩ under 500 VDC

Dielectric rigidity 1000 Veff.50/60 Hz for 1 min

Working temperature 0...60°C

Hygrometry 5% to 95% excluding condensation

Storage temperature -25 °C...+70°C

Operational altitude 0...2000 m
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Encoder read 
input character-
istics (in0 to 
in23)

This table shows read input characteristics                                                                    (in0 
to in23):

(1) Positive logic: voltage < 2.5 V -> status 0,
                                   voltage > 3.9 V -> status 1,
      Negative logic: voltage < 2.5 V -> status 1,
                                     voltage > 3.9 V -> status 0.

Characteristics 
of (AD0, AD1) 
discrete address 
inputs

This table shows the characteristics of (AD0, AD1) discrete address inputs:

Parameters Values

Logic positive or negative (1)

Compatibility with encoder outputs Totem-pole 11-30 V outputs
TTL 5 V outputs
outputs to NPN 11-30V open 
transistor collector

Max. tension admissible for inputs +30 V

Max cable length between encoder and TELEFAST 200 m

VIL input voltage 0 V < VIL < 2.5 V

VIH input voltage 3.9 V > VIH > 30 V

Parameters Values

Logic positive

Voltage limit
� max. limit of voltage admissible

30 V
34 V (1hour in 24 hours)

Nominal values
� voltage
� current

24 V
7 mA

Voltage for "ON" status:
Voltage for ON status at 11V
Voltage for "OFF" status:
Current for "OFF" status:

≥ 11 V
≥ 3 mA
≤ 5 V
≤ 2 mA

Input impedance for nominal U 3.6 kΩ

Response time 25 μs...50 μs

Input type resistant

IEC 1131 conformity type 1
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Characteristics 
of command 
outputs, 3 states 
of encoders 
(3STO, 3ST1)

This table shows the characteristics of command outputs, 3 states of encoders 
(3ST0, 3ST1)

Parameters Values

Output voltage encoder supply

Nominal current encoder supply /3kΩ

Max. drop in voltage. < 0.5 V

Max. current 10 mA

Protection against overloads and short circuits no
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Connecting the TELEFAST 2 Base: ABE-7CPA11

Pin Assignment 
of 15 pin SUB-D 
connectors

Illustration: 

Left connector:

Supply

0 VDC 8

1030 VDC 7

5 VDC 15

Encoder address settings

� inter-TELEFAST bus (Input):

AD0E 9

AD1E 10

AD0ME 4

AD1ME 5

MAE 3

EPSR encoder supply feedback 13

Serial link

� data outputs:

TELEFAST
ABE-7CPA11

Left
Connector

Right
Connector
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Right connector:

DATA+ 1

DATA- 2

� clock inputs:

CLK+ 6

CLK- 14

Supply

0 VDC 8

Encoder address settings

� inter-TELEFAST bus (Output):

AD0ES 9

AD1ES 10

AD0MES 4

AD1MES 5

MAS 3

EPSR encoder supply feedback 13

Serial link

� data outputs:

DATA+ 1

DATA- 2

� clock inputs:

CLK+ 6

CLKS- 14

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1963 of 3383



TELEFAST ABE-7CPA11 Connection Base

TSX DM 37 xx            199

Connecting Encoders Supplied with 10...30 V

Provisional 
Diagram

Illustration: 

Key:

Signals Meaning Terminal 
number

GND mass of one or more of the encoders

+10...30 V + terminal supply of one or more of the encoders

0 V - terminal supply of one or more of the encoders

in0 to in23 outputs of one or more of the encoders 1...24

DEF default outputs of one or more of the encoders 25

3ST0 inhibition command of the outputs of encoder 0 (if 
multiplexing)

26

3ST1 inhibition command of the outputs of encoder 1 (if 
multiplexing)

27

TELEFAST ABE-7CPA11

Local
GND

Link to
Cable shielding

Absolute encoder with parallel outputs
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Note:
Refer to encoder outputs rules and precautions.

AD0, AD1 encoder multiplexing command 28,30

COM common to signals AD0 and AD1 32

+EPSR + encoder input feedback supply (connect to +10...30 V 
if it is not monitored)

29

-EPSR - encoder input feedback supply (connect to 0V if it is not 
monitored)

31

Signals Meaning Terminal 
number

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1965 of 3383



TELEFAST ABE-7CPA11 Connection Base

TSX DM 37 xx            201

Connecting Encoders Supplied with 5 V

Provisional 
Diagram

Illustration: 

Key:

Signals Meaning Terminal 
number

GND ground connection of one or more of the encoders

+5 V + terminal supply of one or more of the encoders

0 V - terminal supply of one or more of the encoders

in0 to in23 outputs of one or more of the encoders 1...24

DEF default outputs of one or more of the encoders 25

3ST0 inhibition command of the outputs of encoder 0 (if 
multiplexing)

26

TELEFAST ABE-7CPA11

Local
GND

Link to
Cable shielding

Absolute encoder with parallel outputs

5 VDC Supply
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Note:
Refer to wiring rules and precautions for the encoder outputs.

3ST1 inhibition command of the outputs of encoder 1 (if 
multiplexing)

27

AD0, AD1 encoder multiplexing command 28,30

COM common to signals AD0 and AD1 32

+EPSR + encoder input feedback supply (connect to +5V if it is 
not monitored)

29

-EPSR - encoder input feedback supply (connect to 0V if it is not 
monitored)

31

Signals Meaning Terminal 
number
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Example of Multiplexing of Encoders Supplied with 5V

General Illustration: 

IMPORTANT
When multiplexing, it is important to use encoders with the same type of parallel 
outputs:
� the same number of data bits,
� the same supply (encoders are supplied with either 10...30 VDC, or with 5 VDC).

Note: if the supply check encoder is not used, the +EPSR terminal (+encoder 
supply feedback) must be connected to +10...30 V or to + 5 V and the -EPSR 
terminal (-encoder feedback supply) must be connected to 0V.
(1) The multiplexing command can be carried out through the PLC 24V static 
outputs (O1 - O0).

TELEFAST ABE-7CPA11

to encoder 1

to encoder 0
to encoder 0 or encoder 1

Absolute encoder with parallel outputs
O1
O0 (1)

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1968 of 3383



TELEFAST ABE-7CPA11 Connection Base

204 TSX DM 37 xx            

Example of a connection: an encoder connected by a TELEFAST to the TSX CTZ 
1B ENC connector

Illustration This diagram shows the connection of each channel of a TSX CTZ 1B module to a 
single TELEFAST: 

TELEFAST ABE-7CPA11
Encoder supply

TSX CTZ 1B

Configuration:
1 encoder/base

TELEFAST ABE-7CPA01

Absolute encoder with 
parallel outputs

TS
X

 C
C

P
 H

15 w
ire

Sensors

Note: (1) it is not necessary to wire the TELEFAST 0 address settings (channel 0), 
as this by default has the address 00.
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Example of a connection:  4 encoders connected by 2 TELEFASTs to the TSX 
CTZ 1B ENC connector

Illustration This diagram shows the connection of 2 TELEFASTs on the same channel: 

TELEFAST ABE-7CPA11TSX CTZ 1B

Configuration:
2 encoders/base

TELEFAST ABE-7CPA11

Absolute encoder 
with parallel outputs

TS
X

 C
C

P
 H

15 w
ire

Configuration:
2 encoders/base

Absolute encoder 
with parallel 
outputs

TELEFAST ABE-7CPA01

Encoder supply

Encoder supply

TSXCCPS15
wire

Sensors

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1970 of 3383



TELEFAST ABE-7CPA11 Connection Base

206 TSX DM 37 xx            

Encoder 
Address Settings

(1) The address settings of the TELEFAST's encoders are as follows:

AD1 AD0 Action

0 0 Reading the TELEFAST 0 encoder 0

0 1 Reading the TELEFAST 1 encoder 0

1 0 Reading the TELEFAST 1 encoder 0

1 1 Reading the TELEFAST 1 encoder 1
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Example of a connection:  4 encoders connected by 3 TELEFASTs to the TSX 
CTZ 1B ENC connector

Illustration This diagram shows the connection of 3 TELEFASTs on the same channel: 
TELEFAST ABE-

TSX CTZ 1B

Configuration:
1 encoder/base

TELEFAST ABE-

Absolute encoder 
with parallel 
outputs

TS
X C

C
P

 H
15 w

ire

Configuration:
1 encoder/base

Absolute encoder 
with parallel 
outputs

TELEFAST ABE-

Configuration:
2 encoders/base

Absolute encoder 
with parallel 
outputs

TELEFAST ABE-

TSXCCPS15
wire

TSXCCPS15
wire

Encoder supply

Encoder

Encoder supply

Sensors
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Encoder 
Address Settings

(1) The address settings of the TELEFAST encoders are as follows:

AD1 AD0 Action

0 0 Reading the TELEFAST 0 encoder

0 1 Reading the TELEFAST 1 encoder

1 0 Reading the TELEFAST 2 encoder 0

1 1 Reading the TELEFAST 1 encoder 2
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Example of a connection:  4 encoders connected by 4 TELEFASTs to the TSX 
CTZ 1B ENC connector

Illustration This diagram shows the connection of 4 TELEFASTs on the same channel: 
TELEFAST ABE-7CPA11

Absolute encoder 
with parallel 
outputs

Configuration:
1 encoder/base

Configuration:
1 encoder/base

Absolute encoder 
with parallel 
outputs

TELEFAST ABE-7CPA11

TELEFAST ABE-7CPA11

TELEFAST ABE-7CPA11

Absolute encoder 
with parallel 
outputs

Configuration:
1 encoder/base

Configuration:
1 encoder/base

Absolute encoder 
with parallel 
outputs

TELEFAST ABE-7CPA01

TSX CTZ 1B

TS
X

 C
C

P
 H

15 w
ire

TSXCCPS15
wire

TSXCCPS15
wire

TSXCCPS15
wire

Sensors

Encoder supply

Encoder supply

Encoder supply

Encoder supply
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Encoder 
Address Settings

(1) The address settings of the TELEFAST encoders are as follows:

AD1 AD0 Action

0 0 Reading the TELEFAST 0 encoder

0 1 Reading the TELEFAST 1 encoder

1 0 Reading the TELEFAST 2 encoder

1 1 Reading the TELEFAST 3 encoder
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Wiring Rules and Precautions

Important All connections or disconnections carried out on the TELEFAST should be 
done when the SUPPLY IS OFF (encoders, links to the counting module, links 
between TELEFAST connecting bases).
In order to limit the drop in voltage in the 0V, which is due to the encoder's supply 
current, it is recommended that the 0V be wired according to the following diagram:

Encoder Supply 
Connection

Wiring diagram: 

Protecting 
encoder power 
supply

The usage voltage of one or more of the encoders linked to the TELEFAST 
determines if it should be supplied with 10...30 VDC or 5 VDC. When a 10...30VDC 
supply is used, the protection fuse is built into the TELEFAST (type 1A rapid fuse). 
However, if the TELEFAST is supplied with 5VDC, the user must put in place a rapid 
fuse which is in accordance with the + terminal of the supply and adapted to the 
consumption of the TELEFAST and the encoders linked to it.

TELEFAST ABE-7CPA11

+ 24 V encoder + 0 V encoder

24 V Supply
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Monitoring the 
Encoder Supply 
Voltage

This function is only valid if only one encoder is linked to the TELEFAST. If the 
encoder supply voltage drops by more than 15%, the module is reset to the EPSR 
default.

If the encoder does not have an encoder feedback supply, it is essential to wire:
� the TELEFAST +EPSR terminal to the + of the encoder supply,
� the TELEFAST -EPSR terminal to the - of the encoder supply,

Encoder Output 
Wiring

If the encoder outputs are set to positive logic and if there are less than 24, you must 
obey the following rules:
� wire the encoder outputs to the TELEFAST inputs, starting from the least 

significant and going towards the most significant,
� wire the TELEFAST inputs which are not used on the 0V terminal.
Illustration: 

If the encoder outputs are set to negative logic and if there are less than 24, you 
must obey the following rules:
� wire the encoder outputs to the TELEFAST inputs, starting from the least 

significant and going towards the most significant,
� do not wire (leave free) the TELEFAST inputs which are not being used.

14 bit Encoder
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Illustration: 

14 bit Encoder
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Configuration of the TELEFAST Connection Base

At a Glance TELEFAST connection base configuration is performed by positioning the 4 micro-
switches which are situated under the 15 pin SUB D connector. When using the TSX 
CTZ 1B module, the configuration is limited to defining the type of encoder 
connected. 
The diagram below shows the geographical position and the function of these 4 
micro-switches. 

The two micro-switches situated to the right should always be in the OFF position. 
The two micro-switches situated on the left, according to the encoder outputs 
characteristics, define the link performances depending on the TELEFAST/encoder 
distance.

Micro-switch 
Positioning: 
encoder with 
positive logic 
outputs

Encoder with positive logic outputs, GRAY encoding

Number of encoders linked to TELEFAST base

Encoder output inhibition

Type of encoder linked to TELEFAST base

Encoder output type micro-switch 
position:

Max. length 
encoder/
TELEFAST

Max. frequency of 
change of the 
least significant 
bit

Logic Output 
interface

Code

Positive � Totem 
pole.

� TTL
� NPN open 

collector

Gray 50 meters 75 kHz
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Micro-switch 
Positioning: 
Encoder with 
Negative Logic 
Outputs

Encoder with negative logic outputs, GRAY encoding

Micro-switch 
Positioning: 
Encoder with 
Positive or 
Negative Logic 
Outputs

Encoder with positive or negative logic outputs, Binary encoding

Encoder output type micro-switch 
position

Max. length 
encoder/
TELEFAST

Max. frequency of 
change of the 
least significant 
bit

Logic Output 
interface

Code

Negative

Totem Pole

Gray

50 meters 75 kHz

TTL 100 meters 40 kHz

NPN open 
collector

200 meters 5 kHz

Encoder output type Micro-switch 
positioning:

Max. length 
encoder/
TELEFAST

Max. frequency of 
change of the 
least significant 
bit

Logic Output 
interface

Code

Positive 
or 
negative

Totem Pole

Binary

10 meters 40 kHz

TTL 30 meters 20 kHz

NPN open 
collector

50 meters 5 kHz
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IV
Communication via a PCMCIA 
Card

At a Glance

Aim of this Part This part aims to introduce communication via a PCMCIA card.

What's in this 
Part?

This part contains the following chapters:

Chapter Chapter Name Page

19 Introduction to PCMCIA Cards 219

20 Implementation of PCMCIA cards 227

21 Connecting the PCMCIA cards 235

22 Communication via a Modem PCMCIA card 265
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19
Introduction to PCMCIA Cards

At a Glance

Aim of this 
Chapter

This chapter introduces and describes PCMCIA cards, their characteristics and 
operating norms.

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

 Introduction to PCMCIA Cards 220

Description of PCMCIA cards 223

Physical features 224

Operational standard 225

Compatibility 226
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 Introduction to PCMCIA Cards

General TSX 37-2• PLCs connect to bus networks and communication links via PCMCIA link 
cards.

The connection card consists of a metal unit, whose dimensions conform to the 
PCMCIA type III extended format.

These cards are installed in the receptor slot on the central unit module of PLCs from 
the TSX 37-2• family.

Illustration: 

CAUTION
Connecting PCMCIA cards
The PCMCIA cards must not be connected with the current on

Failure to follow this precaution can result in injury or equipment 
damage.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 1985 of 3383



 Introduction to PCMCIA Cards

TSX DM 37 xx            221

TSX SCP 11• 
Serial Link Cards

Each PCMCIA TSX SCP 11card tolerates a different physical covering. There are 
three products in this family of cards.

The three physical coverings supported by the cards are only either:
� the RS 232-D link, reference TSX SCP 111,
� (20 mA) current loop link, reference TSX SCP 112,
� RS 485 link (RS 422 compatible), reference TSX SCP 114.

Cards from the TSX SCP 11• family offer communication protocols for each of them.

The protocols that can be used for each PCMCIA card are:
� the Modbus/Jbus protocol,
� the UNI-TELWAY protocol,
� character mode in asynchronous link.

FIPWAY Network 
TSX FPP20 
PCMCIA Card

The PCMCIA TSX FPP 20 card supports the FIP physical covering.

This means a TSX 37-2• PLC can be connected to a FIPWAY network and to 
equipment belonging to manufacturers who want to connect their products to the 
FIPWAY network.

The card is equipped with four channel connection switches (1) (see the illustration 
below) allowing network and station number encoding.
The PCMCIA cards can also be used on equipment with a type III receptor such as 
the CCX 17, FTX 417-40 consoles or third party equipment, for example PC 
compatibles.
Illustration of a PCMCIA card showing channel connection switches: 
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FIPIO Bus Agent 
TSX FPP10 
PCMCIA Card

A PCMCIA TSX FPP 10 card allows a TSX 37 PLC to connect to a FIPIO bus as a 
FIPIO agent. It ensures a link to the TSX 47-107 and April 5000 PLCs.
Illustration: 

Modbus + 
Network Card

A PCMCIA TSX MBP 100 card allows a TSX 37-2• PLC to connect to a Modbus + 
network. It ensures a link with Modicon type PLCs.

Note: PCMCIA cards are implemented, operated and maintained with the help of 
PL7 Micro or PL7 Junior programming and operation software for TSX 37 PLCs.
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Description of PCMCIA cards

General PCMCIA type III E (extended) communication cards are built into a metal unit with 
the following dimensions :
� length 85,6 mm,
� width 51 mm,
� height 10 mm.
The card’s front panel shows the physical network connection and a display of the 
communication operation.

Mechanical 
configuration

The card’s mechanical configuration must be adapted to the desired installation type 
using a removable cover :
� installation onto a PLC TSX 37 :

use the movable cover at bracket (2) (see diagram), using a screw to ensure that 
it is fixed to the PLC,

� installation onto a PC compatible device :
use the movable cover (1) (see diagram).

Diagram This diagram shows a PCMCIA card and the two types of cover : 

Connect to the network by attaching the link cord to the front panel of the card. A 
polarization system prevents incorrect installation. The product reference label 
informs the user about the kind of physical cover the card supports.

Note: The two covers (1) and (2) are provided with the PCMCIA card.

Note: Bracket covers mounted on PCMCIA cards prevent accidental extraction 
while the voltage is switched on, and ensure that the card will operate faultlessly.
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Physical features

Diagram PCMCIA card : 

Description This table describes the different labels in the above diagram:

The movable cover (5) ensures that the card’s operation can be displayed in its 
workspace. The designation of the two LEDs is serigraphed onto the front panel of 
the movable cover.

The product reference label shows the type of PCMCIA card. It is affixed to the outer 
cover (4).

The metallic protector (6) attached to the end of the cord connected to the PCMCIA 
card prevents the cord from being pinched by the movable cover. The protector 
eliminates the risk of bending the cord, which could damage the quality of the 
connection.

Label Description

1 Fitted card.

2 Zamak body.

3 PCMCIA connector.

4 Outer cover.

5 Movable cover.

6 Link cord with protector.
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Operational standard

General PCMCIA cards connected to a TSX 37 conform to the standards of usage referred 
to below, according to the applicable country.:
� US Standards : UL508, CEI 1131-2,
� Canadian Standard : CSA C22.2/142,
� CEI 1131,
� Conforms to rules : FCC-B,
� EC labeling
� Standard PCMCIA, mechanical type III E,
� PCMCIA 2.01,
� Marine VB (Veritas) DNV, GL, LROS,
� Petrochemistry FM,
� Energy EDF, ENEL.

The protection index for PCMCIA cards is PI = 40.

The PCMCIA FIPWAY TSX FPP 20 cards and FIPIO agent TSX FPP 10 conform to 
the following communication standards :
� the FIP protocol (connection, network management),
� the PCMCIA standard,
� the XWAY communication standard.

The PCMCIA TSX SCP 111, 112, 114 cards conform to the following communication 
standards :
� the UNI-TELWAY, MODBUS protocol (connection, network management),
� the PCMCIA standard,
� the XWAY communication standard.
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Compatibility

General The PCMCIA TSX SCP 111/112/114 cards ensure communication with TSX 7, 1000 
series, and Modicon PLCs, aswell as other products compatible to UNIT-TELWAY, 
MODBUS and character mode. PCMCIA cards are also MODBUS/JBUS compatible 
with series 1000 PLCs.

The TSX FPP 20 FIPWAY card is compatible with the following FIPWAY devices :
� Model 40 PLCs (TSX 47-455, TSX 67-455…) with more recent versions than 5.0,
� PLC TSX 17,
� Compatible PCs connected using TSX FPP10 and TSX FPP20 cards.
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20
Implementation of PCMCIA cards

At a Glance

Aim of this 
chapter

This chapter deals with the implementation of PCMCIA cards.

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Installing cards and cords for the TSX 37-2• 228

PCMCIA card references 229

PCMCIA card operational display 230

Visual diagnostics of the PCMCIA card 231
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Installing cards and cords for the TSX 37-2•

General To install a PCMCIA card, assemble the connection accessory (the activity type of 
the cord depends on the type of transmission support to be used), then screw the 
movable cover fitted with fixing brackets to the terminal block. The cover allows the 
PCMCIA card to be fixed to the TSX 37-2 PLC•.

The connector attached to the PCMCIA is a 20 point connector.

How to install the 
card and the cord

To attach the transmission support to the card, you must first remove the cover 
screwed to the unit, then do the following :

Diagram Diagram of the principle: 

Step Action

1 Connect the cord.

2 Place the appropriate cover onto the unit, taking care to insert the protector into 
the section cut away for this purpose, so that the cable is integrated with the 
card.

3 Screw the cover back on.

4 Then insert the card into the allocated housing in the host device.

5 Screw the card in, in order to prevent any movement caused by the voltage, 
and to ensure that it will operate effectively.
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PCMCIA card references

General The PCMCIA card references are as follows :
� TSX SCP 111 : multiprotocol card RS 232 D, 9 non isolated signals,
� TSX SCP 112 : multiprotocol card current loop 20 mA,
� TSX SCP 114 : multiprotocol card  RS 485 compatible RS 422 remote,
� TSX FPP 20 : FIPWAY network card,
� TSX FPP 10 : FIPIO Agent bus card,
� TSX MBP 100 : Modbus + network card.
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PCMCIA card operational display

General Two diagnostic LEDs are located on the front panel of the card. They inform the user 
about the exchange operations between the device supporting the PCMCIA card 
and the connected device.
LED table :

Diagram This diagram shows the LEDs on the front panel of the PCMCIA card : 

LED Description

ERR (1) Red indicates a fault.

COM (2) This communication LED  shows line activity.
It is:
� yellow for the TSX SCP 11•, TSX FPP 10 and TSX FPP 20 cards,
� green for the TSX MBP 100 card.
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Visual diagnostics of the PCMCIA card

Introduction The indicator lamps on the PCMCIA card display the mode of operation of the card’s 
communication, aswell as its diagnostics .

Cards TSX SCP 
11•, TSX FPP 10/
FPP 20

Indicator lamp status :

Key :  

When the "ERR" indicator lamp of the TSX FPP 20 card is flashing, an external fault 
has occurred. The following type of external faults can occur :
� Line fault,
� Station already present on the network,
� Incorrect encoding in the network station address (Channel connect switch 

encoding).

ERR COM Meaning Corrective action

Device switched off.
No dialog.

Check connection and supply.
Card inoperative.

Operating normally -

(1) Serious fault. Change card.

Operational error on 
communication bus.

Check connection and 
configuration.

Operational error. Check configuration.

LED  on

LED  off

LED  blinking

(1) : LED  status unchanged
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TSX MBP 100 
cards

Indicator lamp status :

Key :  

ERR COM Meaning Corrective action

Device switched off.
No dialog.

Check connection and supply.
Card inoperative.

(1) Operating normally -

(2) Serious fault. Change card.

Operational error :
Card not configured, 
communication cannot be 
started on the network.

Configure card from :
PL7 Micro (PLC Micro)
PL7 Junior or PL7 Pro (Premium 
PLCs).

(1) Operational error Check configuration and connection 
to the Modbus+ network.
The way in which the COM indicator 
is flashing indicates the nature of 
the problem. 

LED  on

LED  off

LED  blinking

(1) : The way in which the LED  COM is blinking indicates the
operational state of the network (normal operation, faults etc.).
(2) : LED status unchanged.
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Meaning of the 
different flashes 
of indicator lamp 
COM

This table gives the status of communication on the PCMCIA card according to the 
status of indicator lamp COM :

Indicator lamp status Meaning

6 flashes per second Normal node operation. Receiving and sending network token. All 
nodes on an operational network flash in this way.

1 flash per second The node is offline either just after the power-up or after the 4-
flashes per second mode. In this situation, the node searches the 
network and creates a table of active words. Having been in this 
state for 5 seconds, the node attempts to reenter normal operating 
mode, indicated by 6 flashes per second.

2 flashes, followed by 
a two-second pause

The node is detecting a token being sent between the other nodes, 
but is not receiving the token. Check for an open circuit or a faulty 
network termination.

3 flashes, followed by 
a 1.7-second pause

The node cannot detect any token being sent between the other 
nodes. It searches for the token at regular intervals, but cannot find 
another node to pass it to. Check for an open circuit or a faulty 
network termination.

4 flashes, followed by 
a 1.4-second pause

The node has detected a valid message from a node using an 
identical network address to its own. The node will remain in this 
state as long as it can still detect the duplicate address. If the 
duplicate address is not detectable for 5 seconds, the node changes 
mode, and begins to flash once per second.
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21
Connecting the PCMCIA cards

At a Glance

Aim of this 
chapter

This chapter is about connecting the PCMCIA cards.

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Connecting the TSX SCP 111 card 236

Connecting the TSX SCP 112 card 238

Point-to-point connection 239

Multipoint connection 240

Dynamic performances 241

Connecting the TSX SCP 112 to April 5000/7000 PLCs 243

Multidrop type link for the TSX SCP 112 cards 245

Connecting the TSX SCP 114 card to the UNITELWAY network 249

Connecting the TSX SCP 114 card to the Modbus/JBus 251

RS 422, multi-protocol asynchronous link connection 254

Connecting TSX FPP 20 cards 255

Connecting TSX FPP 10 card 256

Connecting TSX MBP 100 card 257

Connecting the TSX MBP CE 030/060 cable on the Modicon 990 NAD 230 00 
connection device side

259

Summary of the link cables 261

Safety measures for connecting PCMCIA cards 263

PCMCIA card consumption 264
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Connecting the TSX SCP 111 card

Point-to-point 
connection in 
character mode

The TSX SCP 111 card is dedicated to character mode and its physical support is 
RS 232 D. It is connected to the network using the TSX SCP CD 1030/1100 cable, 
or a Modem and a telephone link.

The equipment to be connected is of the DTE to DTE ( data terminal equipment) 
type, e.g.: terminal, printer…
The reference of the cable needed for this connection is TSX SCP CD 1030/1100.

Type of 
connection

The PCMCIA TSC SCP 111 card is directly connected to the connected equipment 
with the bias of the TSX SCP 1030 cable.
Both pieces of connected equipment are DTE (Data Terminal Equipment).
Illustration: connection between a card and a printer. 

Description of 
the TSX SCP CD 
1030/1100 cable

Illustration: the miniature 20 pin PCMCIA connector supports the signals: 

UNI-TELWAY, 
Modbus or 
character mode 
via Modem

The PCMCIA card is connected to the UNI-TELWAY buses, Modbus or character 
mode via a Modem and a telephone link (DTE/DCE type) using reference cable TSX 
SCP CC 1030.

TSX SCP CD 1030 (length 3m)

TSX SCP CD 1100 (length 10m)

SUB-D 25 M connector

Blue / white rings
White / blue rings
White / Orange rings
Orange / white rings

Green / white rings
White / green rings
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Type of 
connection

The PCMCIA TSC SCP 111 card is directly connected to the connected equipment 
with the bias of the TSX SCP CC 1030 cable.
The connected equipment is of the DCE (Data Conversion Equipment) type.
         

Description of 
the TSX SCP CC 
1030 cable

the miniature 20 pin PCMCIA connector supports the signals: 

TSX SCP 111

Modem

TSX SCP CC 1030 (length 3m)

SG
CH/CI

RI
DCD
DSR
DTR

CTS
RTS
RXD
TXD

J1

8

7
10
9

14
13
18
17
19
15

CH/CI

DTR

CTS
RTS
RXD
TXD

PG

SG

RI

DSR
DCD

J2

1

7

23
22
8
6

20
5

4
3
2White / blue rings

Blue / white rings
White / oranges rings

Orange / white rings
White / green rings

Green / white rings

White / brown rings

Brown / white rings
White / grey rings

Grey / white rings
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Connecting the TSX SCP 112 card

General Point-to-point or multidrop connection between a TSX 37-21/22 PLC and a 
connection loop with 20 mA current is possible using the PCMCIA TSX SCP 112 
card.

This type of connection is possible using the TSX SCP CX 2030 cable (3m long).

Description of 
the TSX SCP CX 
2030 cable

the miniature 20 pin PCMCIA connector supports the signals: 

Note: In all cases a supply: of 24V +/- 20% external to the TSX SCP 112 card 
should provide the current needed to supply the current loop.

Note: A screw terminal block must be implemented to connect the TSX SCP 112 
card in multidrop mode.

White/Blue

Orange/White

White/Green

Green/White

White/Orange

Blue/White

+ Supply

EMI mlp

+ REC

- REC

EMI pap

- Supply
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Point-to-point connection

Diagram Point-to-point wiring of the TSX SCP 112 current loop PCMCIA cards. Point-to-point 
is only done in 20mA mode when idle. 

Important:
the wires’ shielding must be connected to the shortest of the junction blocks.
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Multipoint connection

Diagram Multipoint is only carried out in 0 mA mode when idle. Transmittals and receptions 
are wired in parallel. The master should be set by the software.
Example of connecting the TSX SCP 112 n cards: 

Important:
the wires’ shielding must be connected to the shortest of the junction blocks.

B
lu

e/
W

hi
te G

re
en

/W
hi

te
W

hi
te

/B
lu

e
W

hi
te

/G
re

en
O

ra
ng

e/
W

hi
te

B
lu

e/
W

hi
te G

re
en

/W
hi

te
W

hi
te

/B
lu

e
W

hi
te

/G
re

en
O

ra
ng

e/
W

hi
te

B
lu

e/
W

hi
te G

re
en

/W
hi

te
W

hi
te

/B
lu

e
W

hi
te

/G
re

en
O

ra
ng

e/
W

hi
te

Function block 1
Function block 2
LR = optional load resiliency Function block 2

Station 1
SCP112

Station 2
SCP112

Station n
SCP112

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 2005 of 3383



 Connection

TSX DM 37 xx            241

Dynamic performances

Introduction The section and length of the cable used restrict the throughput of a current loop 
connection.
The two charts below show the performances the application can achieve.

Point-to-point The curves below are for a two pair shielded cable (transmittal in one pair, reception 
in the other), respecting all safety measures: 

Cable 1 mm2 4500m max

Cable 0,64 mm2 2.500m max

Cable 0,34 mm2 1.300m max

Speed in Kbps

length of the line in meters
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Multidrop The chart below is for a shielded cable with conductors whose section is 0.34 mm2.
Connection was carried out according to the parallel multidrop diagram above. The 
quality of the signals transmitted improves when the conductors in the section above 
are used.
Illustration: 

The performances of a multidrop link increase when the number of connected 
stations is increased. The line is more loaded which improves the quality of the 
signal transmitted.

When the connection is made according to the diagram above, the number of 
stations can be increased artificially (up to a maximum of 16) by loading the line at 
one end. This can be done by incorporating a load resistance. This load resistance 
can be connected to any junction block provided it is inserted between pins 17 and 
19 of the TSX SCP 112 cards.

The value of resistance R simulating the load of "N" stations is determined by this 
formula: R = U / (N x 20).
R in KΩ .
U = external supply voltage.
N = number of stations to be simulated.
Example:
An installation physically contains 6 stations with multidrop connection according to 
the diagram above, with an external supply of 24 V.
The line performances will be those of 10 stations simulating the load of 4 
supplementary stations via a resistance: R = 24 / (4 x 20) = 0.3 KΩ.

Note: The load resistance should not produce an inductive effect, otherwise it 
could fail to function. Use a thick layer type resistance.

Number of connected stations

length of the line in meters
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Connecting the TSX SCP 112 to April 5000/7000 PLCs

General The PCMCIA card TSX SCP 112 20 mA current loop allows April communication 
modules of type JBU0220 and JBU0250 to be connected. The multidrop 
connection of the PCMCIA TSX SCP 112 card to the JBU0220 and JBU0250 
modules is made in series mode.

Important:
the TSX SCP 112 card must be configured in point-to-point mode in the PL7 
configuration screen, whether the link is point-to-point or multidrop series.

Point-to-point 
type link: 
JBU0220 or 
JBU0250 module 
active

Illustration: 

Note: The current loop allows a current of 20 mA when idle both in point-to-point 
and multidrop mode.
If a slave has no supply, its transmitter can be passed and the line is available. If 
the loop supply has been transferred to one of the slaves, cutting off the slave’s 
supply causes communication to be interrupted.

Passive slave or master Active slave or master

+SUPPLY  White/Blue

REC+  White/Green

REC-  White/Green

EMI PAP   White/Orange

-SUPPLY  White/Blue
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Point-to-point 
type link: TSX 
SCP 112 card 
active

Illustration: 

Mixed station 
link

Illustration: 

+SUPPLY  White/Blue

REC+  White/Green

REC-  White/Green

EMI PAP   White/Orange

-SUPPLY  White/Blue

Active slave or master Passive slave or master

+SUPPLY  White/Blue

REC+   White/Green

REC-   White/Green

EMI PAP   White/Orange

-SUPPLY  White/Blue

Slave or master :
passive when receiving, active when sending

Slave or master :
passive when receiving, active when send
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Multidrop type link for the TSX SCP 112 cards

General The examples below describe the different wiring possibilities for the TSX SCP 112 
card with the JBU0220/0250 modules.

Important:
The 24V supply of each TSX SCP 112 in the loop must be connected whether it is 
active or passive, otherwise the link will not function.
These supplies should have no (potential) shared pins between them. Do not 
connect the –24 V supplies to the ground.

Example 1 Multidrop TSX SCP 112 master active. 

+SUPPLY   White/Blue

REC +  White/Green

REC-   White/Green

EMI PAP White/Orange

EMI PAP Blue/White

Slave 1 passive

Slave 2 passive
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Example 2 Multidrop JBU0220/0250 master active for sending/receiving. 

+SUPPLY   White/Blue

REC +  White/Green

REC-   White/Green

EMI PAP White/Orange

White/Blue  -SUPPLY

Master active
sending/receiving

TSX SCP 112
Slave 2 passive
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Example 3 Multidrop JBU0220/0250 master active for sending/receiving - TSX SCP 112 slaves. 

White/Blue   +SUPPLY

White/Green   REC +

White/Orange     EMI PAP

Blue/white           -SUPPLY

Blue/white           +SUPPLY

White/Green         REC +

Green/White          REC-

White/Orange     EMI PAP

Blue/white           -SUPPLY

Slave 2 passive

Master active
sending/receiving

White/Green    REC+

Slave 1 passive
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Example 4 Multidrop TSX SCP 112 master active: 

White/Blue   +SUPPLY

White/Green         REC +

Green/White    REC+

White/Orange     EMI PAP

Blue/white           -SUPPLY

Master active
sending/receiving

Slave 2 passive

Slave 1 passive

+SUPPLY   White/Blue

REC +  White/Green

REC-   White/Green

EMI PAP White/Orange

EMI PAP Blue/White
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Connecting the TSX SCP 114 card to the UNITELWAY network

General The TSX SCP 114 card with RS 485 physical support is connected to the UNI-
TELWAY networkd using the TSX SCP CU 4030 cable via the TSX SCA 50 
connection terminal block.

The connection terminal block is of the passive type and contains a printed circuit 
equipped with 3 sets of screw terminals. It is used to connect a station to the main 
section of a UNI-TELWAY bus via a branch.
It ensures the electrical continuity of the signals, the shielding and the end of line 
adaptation function. A termination device (resistance Rt) should be used to connect 
the line to its characteristic impedance. Mounting this minimizes noise and 
reflections, ensuring improved transmission quality.

Type of 
connection

The PCMCIA TSX SCP 114 card is connected to the UNI-TELWAY bus by the bias 
of the TSX SCA 50 device.
Via its cable, the PCMCIA card has naked wires at the end which are to be 
connected to the terminal block inside the device: 

Note: Using the branching device configures the card’s wiring system and a branch 
type connection system.

TSX SCP 114

TSX SCP CU 4030

TSX SCA50
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Description of 
the TSX SCP CU 
4030 cable

Illustration: the miniature 20 pin PCMCIA connector supports the signals: 

Connection via a 
TSX SCA 62 
device

Diagram of the principle: 

Description of 
the TSX SCP CU 
4530 cable

The miniature 20 pin PCMCIA connector supports the signals: 

Red

White

White
Blue

TSX SCA 50

TSX SCP 114

TSX SCP CU 4530

15-pin sub-D

TSX SCA 62 device
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Connecting the TSX SCP 114 card to the Modbus/JBus

Introduction The PCMCIA TSX SCP 114 card is connected to the Modbus bus using the TSX 
SCP CM 4030 series link cord which is connected to the TSX SCA 50 branch 
terminal block.

Type of 
connection

The PCMCIA TSX SCP 114 card is directly connected to the connected equipment 
with the bias of the TSX SCA 50 cable.
Via its cable, the PCMCIA card has naked wires at the end which are to be 
connected to the terminal block inside the device. 

Note:
The length of the user cable (3 m) means equipment can be connected to a TSX 
SCA 50 connection device within 3 meter radius of the card. This length ensures a 
connection inside a standard cabinet.

TSX SCP 114

TSX SCA50

TSX SCP CM 4030
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Description of 
the TSX SCP CM 
4030 cable

The miniature 20 pin PCMCIA connector supports the signals: 

Important: on a Modbus/Jbus bus it is necessary to:
� Polarize the line, generally in one place only (generally on the master equipment) 

with resistances of 470Ω of pull-down and pull-up available of the PCMCIA card. 
Connect R pull-down to EMI- (D(A)) and R pull-up to EMI+(D(B)).

� Adapt the line on both end pieces of equipment with a resistance of 150Ω
between EMI+ and EMI- (the connection EMI+ has already been internally made 
by the card).

Important: to connect a TSX SCP 114 card to a Series 1000 (S1000) PLC, EMI+ 
must be connected to L-.

Green/White
White/Green

Orange/White
White/Orange

Brown/White
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Connecting 
Modbus to the 
TSX SCA 50 
device

Connecting without line termination: 

Connecting a SCA 50 with line termination: 

Note: the jumper wire internal to the TSX SCA 50 device has no affect when wiring 
in the Modbus/Jbus bus.

TSX SCA 50

Green/White
White/Green

TSX SCA 50

Green/White
White/Green

Orange/White
White/Orange

Brown/White
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RS 422, multi-protocol asynchronous link connection

General There are no particular accessories required to connect the TSX SCP 114 card in 
character mode.
The RS 485/RS 422 PCMCIA card link cord is referenced TSX SCP CX 4030. It is 
3 meters in length.

Type of 
connection

The TSX SCP 115 PCMCIA card is connected pin-to-pin to an industrial calculator-
type standard RS 422 device: 

Description of 
the TSX SCP CX 
4030 cable

The miniature 20 pin PCMCIA connector supports the signals: 

TSX SCP 114

TSX SCP CX 4030

industrial
calculator

Green/White

White/Green

White/Orange

Orange/White

Brown/White

J1

EMI -

EMI +

REC -

REC +

ADP Rec

ADP 150r

0 V iso
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Connecting TSX FPP 20 cards

General The TSX FPP 20 PCMCIA cards are connected to the FIP network via a TSX FP 
ACC4 connector.

To link the PCMCIA card the ACC4 connector, you can choose:
� either a 1m cable, reference TSX FPCG 010,
� or a 3m cable, reference TSX FPCG 030.

The opposite figure details the elements which are required for connecting TSX 37-
21/22 PLC’s to the FIPWAY network:
� TSX FPP 20 PCMCIA card,
� TSX FPCG 010/030 unit,
� TSX FP ACC4 connection unit.

Diagram Connection technique 

Important:
The (TSX FPCG 010 and 030) cables can only be connected to and disconnected 
from the PCMCIA card when the PLC is off.

Note: To implement a FIPWAY network, consult the FIPWAY network reference 
manual.

receptor
PCMCIA card
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Connecting TSX FPP 10 card

General The TSX FPP 10 PCMCIA cards are connected to the FIPIO bus via a TSX FP 
ACC4 or TSX FP ACC12 connector.

To link the PCMCIA card to the ACC4/ACC12 connector, you can choose:
� either a 1m cable, reference TSX FPCG 010,
� or a 3m cable, reference TSX FPCG 030.

The opposite figure details the elements which are required for connecting TSX 37-
21/22 PLC’s to the FIPIO remote input/output bus:
� TSX FPP 010 PCMCIA card,
� TSX FPCG 010/030 cable,
� TSX FP ACC4 connection unit.

Diagram Connection technique: 

Important:
The (TSX FPCG 010 and 030) cables can only be connected to and disconnected 
from the PCMCIA card when the PLC is off.

receptor
PCMCIA card

TSX FPCG 010/030
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Connecting TSX MBP 100 card

General The TSX MBP 100 PCMCIA card is connected to the Modbus + network by using a 
TSX MBP CE 030, 3m long branching cable, or a TSX MBP CE 060, 6m long 
branching cable.
This cable is connected to the Modicon branching unit (local site tap) 
990NAD23000. 

Connection 
technique for the 
PCMCIA card

Illustration: 

Description of 
the TSX MBP CE 
030/060 cable

Illustration: 

Important:
the main shielding of the cable is grounded by using a metal loop clamp as 
intermediary, in contact with the shielding braid, which is itself attached to the 
chassis which supports the rack.
The cable must be grounded even if the PCMCIA card is not present.

PCMCIA card
TSX MBP 100

TSX MBP CE 030/060 cable

Modicon branching device
990 NAD 230 00 (Local site Tap)

White

Blue

GND

GND

White
Orange

External shielding wire

Loop clamp
Shielding braid
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Grounding the 
TSX MBP CE 030/
060 cable

The connection cable from the PCMCIA card to the Modicon branching unit must be 
grounded as shown in the figures below.
Carry out the following steps:

Illustration: 

Step Action

1 Please insert the loop clamp in the cable. This loop clamp is delivered with the 
Modicon branching unit (Local Site Tap), reference 990 NAD 230 00.

2 Attach the loop clamp and the cable to the chassis, with the cable linked to 
ground.

TSX MBP 100

TSX MBP CE 030/
MBP CE 060 cable

Loop clamp
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Connecting the TSX MBP CE 030/060 cable on the Modicon 990 NAD 230 00 
connection device side

Introduction The TSX MBP CE 030/060 cables are made up of distinct wires set with twisted, 
shielded pairs and an external grounding shielded wire, which makes a total of 
seven wires.
For connection, carry out the steps described below.

1 Identifying the 
wires set and 
preparing the 
cable

Identifying the wires:
� a set wire is labeled by white and orange colors, with bare, shielded wire,
� a set wire is labeled by white and blue colors, with bare, shielded wire,
� an external shielding cable.

Before connecting the wires to the appropriate terminals, make sure that you 
correctly identify the wires set with twisted pairs as the two white wires are not 
interchangeable.
Preparing the cable:

2 Connecting the 
wires to the 
Modicon unit

� insert the wire in the terminal slot and hold it in place with a loop clamp,
� connect the wires following the directions in the figure below:
Illustration: 990 NAD 230 Modicon branching device  

Blue/White wire

White/Orange wire
Ground wire, external shielding

Ground wire
external shielding

cable clip

TSX MBP CE 030/060 cable
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Caption label:

3 Technique for 
connecting the 
wires to the unit 
terminals

� to connect each wire, pull back the plastic cap from the terminal (figure A),
� insert the wire in the terminal slot (figure B),
� replace the cap using a screwdriver, press on it to secure the wire in the slot 

(figure C).
One tool is specifically for this use (reference AMP 552714-3).

The figures below show the connection sequences: 

4 Connecting the 
external 
shielding cable

Install a terminal spade onto the external shielding wire either by soldering or tacking 
and fastening it. Then connect this to the ground screw of the 990 NAD 230 Modicon 
branching device as indicated in the figure below.

Terminal Wire color

O Orange

W White

GND Shielding of the 2 wires set

W White

BLU Blue
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Summary of the link cables

TSX SCP 111 
card

Summary table:

TSX SCP 112 
card

Summary table:

TSX SCP 114 
card

Summary table:

TSX FPP 10 and 
TSX FPP 20 
cards

Summary table:

Cable type Product reference Designation

Modem cable TSX SCP CC 1030. Connecting cable via DTE/DCE 9 
Modem RS 232D signals, I = 3m.

Standard cable TSX SCP CD 1030.
TSX SCP CD 1100.

DTE/DTE connection cable.
RS 232D, I = 3m or 10m.

Cable type Product reference Designation

Current loop cable TSX SCP CX 2030. BC cable 20mA I = 3m.

Cable type Product reference Designation

Universal cable TSX SCP CX 4030. Universal cable, type RS 485
RS 422A, I = 3m.

UNI-TELWAY cable TSX SCP CU 4030. Cable type RS 485 2-wire, I = 3m.

Modbus cable TSX SCP CM 4030. RS 485 2-wire cable, I = 3m.

Connection unit TSX SCA50. Unit connected by screw to the bus 
for RS 485 series link.

Connection unit TSX SCA 62. Unit connected by connector to the 
bus for RS 485 series link.

Converting device TSX SCA 72. RS 232D/RS 485 converting device.

Cable type Product reference Designation

FIPWAY/FIPIO cable TSX PPCG 010. Connection cable, I = 1m.

FIPWAY/FIPIO cable TSX FPPCG 030. Connection cable, I = 3 m.

Connection unit TSX FP ACC4. FIPWAY/FIPIO connection unit.

Connection unit TSX FPACC 12. Low cost FIPWAY/FIPIO connection 
unit.
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TSX MBP 100 
card

Summary table:

Cable type Product reference Designation

Modbus+ cable TSX MBP CE 030. Connection cable, I = 3 m.

Modbus+ cable TSX MBP CE 060. Connection cable, I = 6 m.
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Safety measures for connecting PCMCIA cards

Important The PCMCIA cards in the host device (TSX 37 central unit) must be connected and 
disconnected when the device is switched off.

The ferule which is placed directly in contact with the PCMCIA card unit, makes it 
possible to drain off the electrical parasites carried by the link cords.
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PCMCIA card consumption

TSX SCP 111 
card 
consumption

Data table:

TSX SCP 112 
card 
consumption

Data table:

TSX SCP 114 
card 
consumption

Data table:

TSX FPP 10 and 
TSX FPP20 card 
consumption

Data table:

TSX MBP 100 
card 
consumption

Data table:

Voltage Typical current Maximum current

5 volts 140 mA 300 mA

Voltage Typical current Maximum current

5 volts 120 mA 300 mA

Voltage Typical current Maximum current

5 volts 150 mA 300 mA

Voltage Typical current Maximum current

5 volts 280 mA 330 mA

Voltage Typical current Maximum current

5 volts 220 mA 310 mA
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22
Communication via a Modem 
PCMCIA card

At a Glance

Aim of this 
chapter

This chapter aims to describe communication via a Modem PCMCIA card.

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

At a Glance 266

Description 267

Installing the TSX MDM 10 card 268

Connecting to the telephone network 269

Connecting the adapters 271

Electrical features and technical specifications 272
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At a Glance

General The TSX DMZ 10 card makes it possible to connect to the switched telephone 
network (STN) to access the remote stations following the UNI-TELWAY protocols 
or character mode.

This type of communication is available by using the Modem PCMCIA card as an 
intermediary. It can only be installed in the PCMCIA acceptance slot of a Micro
PLC (TSX 37 21/22) Version V≥ 3.3.
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Description

Diagram The TSX MDM 10 product comprises the following elements: 

Address table Description depending on addresses:

Address Description

1 a Modem PCMCIA card.

2 a cable to link up to the switched telephone network (3 meters long).

3 a RJ11 port to connect to a telephone adapter (4), or directly to a telephone 
port.

4 a telephone adapter (in conformance with the country in which it was bought) 
enabling link up to the telephone network.
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Installing the TSX MDM 10 card

Choosing the 
processor and 
slot type

Illustration: the TSX MDM 19 card can only be installed in the PCMCIA receptor 
channel of the TSX 37 21/22 PLC processor: 

Only the TSX 37 21/22 PLC’s version V Σ 3.3 are compatible with the TSX MDM 10 
card.

CAUTION
Using a PCMCIA memory card
We recommend that you use a PCMCIA memory expansion module 
(The CALL_MODEM communication function which occupies 
12.5Kwords of program memory space).

Failure to follow this precaution can result in injury or equipment 
damage.

DANGER
Plugging in/unplugging when on
Inserting or removing the TSX MDM 10 communication card is 
prohibited when the PLC is on.

Failure to follow this precaution will result in death, serious injury, 
or equipment damage.
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Connecting to the telephone network

Procedure To connect to the switched telephone network, carry out the following steps:

Step Action Illustration

1 Connect the RJ11 port to the telephone 
adapter if the former is required.

2 Plug the RJ11 port or the telephone 
adapter into a port on your telephone 
line.
If a device is already connected to this 
port, unplug it, then plug in the 
telephone adapter in its place. Plug the 
device back in at the back of the 
telephone adapter.

3 Insert the PCMCIA card in the processor 
housing which is made for this.

4 Screw the card onto the processor to 
avoid it being moved at all when the PLC 
is on.
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DANGER
Inserting/removing the card
The host processor must be switched off when the card is inserted or 
removed.

Failure to follow this precaution will result in death, serious injury, 
or equipment damage.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 2035 of 3383



 Communication via a Modem PCMCIA card

TSX DM 37 xx            271

Connecting the adapters

The different 
adapters

Telephone adapters, in conformance with the country in which they were bought, 
make it possible to guarantee the connection between the RJ11 port of the TSX 
MDM 10 PCMCIA card and the wall port of the telephone network.

To use the TSX MDM 10 card in a different country, all you need to do is change the 
telephone adapter.

They are available under the following references:
� TSX MDM ADT F : adapter for French telephone lines,
� TSX MDM ADT G : adapter for German telephone lines,
� TSX MDM ADT B : adapter for Belgian telephone lines,
� TSX MDM ADT S : adapter for Spanish telephone lines,
� TSX MDM ADT T : adapter for Italian telephone lines.
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Electrical features and technical specifications

Electrical 
features

This table shows the consumption of a modem PCMCIA card:

Communication 
protocols

The TSX MDM 10 card supports the different ITU-TV.32 communication protcols.

Operational 
features

The TSX MDM 10 card supports the following features:
� AT command emission,
� Half and Full Duplex communication,
� automatic calls and responses,
� calls with dialing pulses or ringing tones.

Maximum 
operational 
temperature

� no TSX FAN•• ventilation module : 50°C max,
� with TSX FAN•• ventilation module : 60°C max.

CE labeling The TSX MDM 10 card conforms to the European Directive for Telecommunications 
DTTC 98/13/EC.
The guaranteed immunity level of the card in radiated electromagnetic fields is 3V/
m, above this threshold communication faults may appear; this conforms to the CEM 
89/336/CEE Directive which is applied to residential, commercial and light industry 
sites.
The TSX MDM 10 card conforms to the 73/23 CEE Low Voltage Directive, modified 
by 93/68/CEE.

Voltage Physical current

5V 195mA
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§
Safety Information

General Safety Precautions

NOTICE Read these instructions carefully, and look at the equipment to become familiar with 
the device before trying to install, operate, or maintain it. The following special 
messages may appear throughout this documentation or on the equipment to warn 
of potential hazards or to call attention to information that clarifies or simplifies a 
procedure.

   

   

The addition of this symbol to a Danger or Warning safety label indicates
that an electrical hazard exists, which will result in personal injury if the
instructions are not followed.
This is the safety alert symbol. It is used to alert you to potential personal
injury hazards. Obey all safety messages that follow this symbol to avoid
possible injury or death.

DANGER
DANGER indicates an imminently hazardous situation, which, if not avoided, will 

result in death, serious injury, or equipment damage.

WARNING
WARNING indicates a potentially hazardous situation, which, if not avoided, can 

result in death, serious injury, or equipment damage.
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AT a glance This manual includes procedures that must be followed to operate the XBTG 
correctly and safely. Be sure to read this manual and any related materials 
thoroughly to understand the correct operation and functions of this unit.

CAUTION
CAUTION indicates a potentially hazardous situation, which, if not avoided, can result 

in injury or equipment damage.
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General Safety 
Precautions

  

� This equipment must be installed and operated by qualified personnel.
� Disconnect all power before working on or inside equipment.
� Ensure the power supply matches the power requirements of the XBTG.
� Do not strike the touch panel with a hard or pointed object, or press on the touch 

panel with excessive force, since it may damage the touch panel or the display. 
� Do not use this unit in locations where large, sudden temperature changes may 

cause condensation inside.
� Do not store or use the XBTG where chemicals (such as organic solvents, etc.) 

and acids can evaporate, or where chemicals and acids are present in the air. 
� Corrosive chemicals : acids, alkalines, liquids containing salt. 
� Flammable chemicals : organic Solvents.

� Do not use paint thinner or organic solvents to clean the XBTG. 
� Do not store or operate the LCD display in areas receiving direct sunlight, since 

the sun's UV rays may cause the LCD display’s quality to deteriorate. 
� Storing this unit at temperatures higher or lower than specifications may damage 

the panel. 
� Vertical mounting is recommended.
� After turning the XBTG OFF, be sure to wait 30 seconds before turning it ON 

again. If the XBTG started too soon, it may not start up correctly. 
� For maximum product life allow 100mm ventilation space from energized 

components.
� Alterations beyond those specified in this manual will void the product warranty.
� When using scripts to display screens, ensure that they are not displayed in a 

Popup window. Failure to follow this instruction may cause the image to be 
clipped within the Popup window. 

WARNING
UNINTENDED EQUIPMENT OPERATION.

Loss of control

Control system must be designed to avoid a malfunction caused by a communication fault
between the XBTG and the host controller.

Backlight Burnout

In case of backlight failure, make sure the “disable screen” feature is enabled.

Failure to follow these instructions can result in death, serious injury, or equipment
damage.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 2052 of 3383



Safety Information

12

� The vibrate mode is not available on the XBTG; this mode is reserved for a future 
use.

� While in the modification mode with the virtual keyboard displayed, any change 
of focus (outside of the virtual keyboard window) will close the virtual keyboard 
and input data will be lost.

� During the design phase of your project, ensure that only one protocol is 
configured to a communications port.  Multiple protocols can not be assigned to 
a single port.

� If sound distortion is present, check the file format of the sound (*.wav) file used 
and ensure that it is formatted for 16 bits, 11 kHz.

 
Concerning the USB Data Transfer Cable XBTZG925
To prevent damage to the USB data transfer cable:
� Do not use or store this cable at very high temperatures, or in direct sunlight.
� Do not use or store this cable in excessively dusty or dirty environments.
� Do not use or store this cable in a environment where it may be exposed to 

chemical vapors or fumes.
� Do not allow water to enter the connector. Also, do not touch the connector if your 

hands are wet. This may cause an electrical shock.
� Do not connect or disconnect the USB data transfer cable during data transfer. 

Doing so may cause a data communication error.
  

WARNING
UNINTENDED EQUIPMENT OPERATION.

Care must be taken during design not to allow Pop up windows to overlay virtual keyboard. 

Failure to follow these instructions can result in death, serious injury, or equipment
damage.
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About the Book

At a Glance

Document Scope This manual discribes the XBTG terminals series implementation.

User Comments We welcome your comments about this document. You can reach us by e-mail at 
techpub@schneider-electric.com
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I
XBTG Panels

At a glance

Subject of this 
part

This part presents XBTG Panels.

What's in this 
Part?

This part contains the following chapters:

Chapter Chapter Name Page

1 Overview 17

2 XBTG Device Connectivity 23

3 Specifications 29

4 Installation and wiring 61
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1
Overview

At a glance

Subject of this 
Chapter

This chapter presents series of XBTG Panels and devices connectable to the XBTG.

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Series of XBTG Panels 18

Package contents 19

Series XBTG panels and standards 20

CE marking notes 21
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Series of XBTG Panels

Overview This manuals presents the XBTG series of Human Machine Interface products.  
These products are graphical touchscreens and have an operating voltage of 24 
Volts DC.  The products offered in this series have various features and benefits 
listed below:
� screen size,
� resolution of the screen,
� technology and color of the screen,
� communication.

Part Number The following table introduce the different XBTG Products:

STN and TFT STN: Scan Twisted Neumatic also known as passive matrix.
TFT: Thin Film Transistors also known as active matrix.

Part number Screen 
size

Resolution
Pixels

Mono/Color Screen 
technology

Serial 
link

Ethernet

XBTG2110 5.7" QVGA
320x240

Blue mode STN 1 No

XBTG2120 5.7" QVGA
320x240

Monochrome STN 1 No

XBTG2130 5.7" QVGA
320x240

Monochrome STN 2 Yes

XBTG2220 5.7" QVGA
320x240

Color STN 1 No

XBTG2330 5.7" QVGA
320x240

Color TFT 2 Yes

XBTG4320 7.4" VGA
640x480

Color TFT 1 No

XBTG4330 7.4" VGA
640x480

Color TFT 2 Yes

XBTG5230 10.4" VGA
640x480

Color STN 2 Yes

XBTG5330 10.4" VGA
640x480

Color TFT 2 Yes

XBTG6330 12.1" SVGA
800x600

Color TFT 2 Yes
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Package contents

At a glance The following items are included in the XBTG's package. Before using the XBTG, 
please make sure that all items listed here are present:
� XBTG Unit,
� PLC cable adaptor XBTZG999, plugged on the serial interface (HOST -I/F 25 

pin),
� Installation Guide,
� Installation Fasteners (4),
� Installation Gasket.

Options XBTG optional items include cables, adapters, screen editor software and other 
items. For more information about these optional items, please refer to individual 
XBTG catalogues.

Revisions You can identify the revision from the product label sticker pasted on the XBTG unit. 
Revision is consisted of letters and numbes at the location marked with "*" sign.
The following diagram show a example of unit revision. In this example the revision 
is C,1,2: 

0123456789 0123456789 0123456789 

C

XBTG2110

REV AB*DEFGHIJKLMNOPQRSTUVWXYZ**345

24V
0302

0.84A
 FID:xxxx

Made in Japan
SN: xxxxxxxxxxx

LRxxxxxx

LISTED INDUSTRIAL CONTROL EQUIPMENT
FOR HAZARDOUS LOCATIONS 3R23
Class1 Division 2 Group A,B,C and D
Temperature Code-T4A
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Series XBTG panels and standards

At a glance The XBTG are UL/C-UL listed and CSA products.
These units are conformed to the following standards:
� UL 508 for Industrial Control Equipement,
� UL 1604 Electrical Equipment for Use in Hazardous Location for use in Class I 

and Class II Division 2 and Class III Hazardous Locations,
� UL 60950 Standard for Safety of Information Technology Equipment
� CAN/CSA-C22.2 No.142 and No.213-M1987 Industrial Control Equipment- 

Miscellaneous Apparatus - For Hazardous Locations.

UL1604 Conditions of Acceptability and Handling Cautions:
� Power, input and output (I/O) wiring must be in accordance with Class I, Division 

2 wiring methods - Article 501- 4(b) of the National Electrical Code, NFPA 70 or 
as specified in section 18-152 of the Canadian Electrical Code for installations 
within Canada and in accordance with the authority have jurisdiction.

� Suitable for use in Class I, Division 2, Groups A, B, C and D Hazardous Locations 
or non- Hazardous Locations only.

� Confirm that the power supply has been turned OFF before disconnecting 
equipment, or confirm that the location is not subject to the risk of explosion.

� WARNING: Explosion hazard - substitution of components may impair suitability 
for Class I, Division 2.

� WARNING: Explosion hazard - when in hazardous locations, turn power OFF 
before replacing or wiring modules.

� WARNING: Explosion hazard - do not disconnect equipment unless power has 
been switched OFF or the area is known to be non-hazardous.
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CE marking notes

At a glance The XBTG units are CE marked products. They follow the standards bellow:

Environnement Standards

Compliance with standards IEC 61131-2, IEC61000-6-2,CISPR11(Class A) UL 508, CSA 
C22.2 n°142 & n°213

Product certification CE, UL/cUL, CSA, Class 1 Div 2 T4A or T5* (UL & CSA)
* : only for the references XBTG4•••

Operating temperature 0°C  + 50°C (32°F  122°F)

Storage temperature -20 °C + 60°C (-4°F  140°F)

Protection (front panel) IP 65 - (IEC 60529)
UL Type 4, 4X Indoor use

Protection (rear panel) IP 20 - (IEC 60529)

ESD withstand IEC 61000 - 4 - 2
level 3 

Electromagnetic interference IEC 61000 - 4 - 3
10 V / m

Electrical interference IEC 61000- 4 - 4
level 3

High Energy Surges IEC 61000 - 4 - 5
0.5KV (Differential Mode on power supply)
1KV (common mode on power supply)

Shocks IEC 60068 - 2 - 27
1/2 sinusoidal pulse for 11ms, 15 g on 3 axes

Vibration IEC 60068 - 2 - 6
 0.075mm 10 Hz to 57 Hz
1 g. 57 Hz to 150 Hz

Pollution Degree Pollution Degree 2
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2
XBTG Device Connectivity

At a glance

Subject of this 
chapter

This chapter presents for each XBTG unit the devices connectable to it. 

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

System design 24

Accessories 26
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System design

At a glance The following diagrams represent the main selection of devices connectable to the 
XBTG.

XBTG edit mode 
peripherals

The following diagram represents XBTG edit mode peripherals: 

Data Transfer Cable 
XBTZG915 or

XBTZG925 (USB)

XBTG Unit
Personal 
Computer

Vijeo 
Designer

CF Card (2)

To an Ethernet 
Network (1)

(1) not available on XBTG2110/2120/2220/4320
(2) not available on XBTG2110

Tool connector
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XBTG run mode 
peripherals

The following diagram represents XBTG run mode peripherals: 

XBTZG999
cable convertor 

XBTG Unit

PLCCF Card (2)

To an Ethernet 
Network (1)

(1) not available on XBTG2110/2120/2220/4320
(2) not available on XBTG2110
(3) not available on XBTG2110/2120/2130/2220/2330/4320
(4) not available on XBTG2110/2120/2220/4320 when COM1 is used

Speaker (3)

XBTZ••• cable 

Bar Code Reader (4)

XBTZG926 (1)
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Accessories

Part number The following table presents all accessories used with XBTG:

Part number Product name Description XBTG series

XBTZG915 Cable Connects the XBTG to a personnal 
computer (COM1, COM2, ). 
Downloads user created program.

For all

XBTZG925 USB Cable Connects the XBTG to a personnal 
computer (USB port). Downloads user 
created program.

For all

XBTZG926 Printer cable To connect the XBTG to a printer 
through parallel port. 

For all except XBTG2110/
2120/2220/4320

XBTZG999 XBTZ cable 
convertor

Adapt the XBTZ cable connector to 
XBTG COM1 port.

For all

XBTZG968
XBTZG9680
XBTZG9681

XBTZ cable Cable to connect equipment to XBTG 
with XBTZ cable convector.

For all

XBTZG9710
XBTZG9711

XBTZ cable Cable to connect equipment to XBTG 
with XBTZ cable convector.

For all

XBTZG918 XBTZ cable Cable to connect equipment to XBTG 
with XBTZ cable convector.

For all

XBTZG908 XBTZ cable Cable to connect equipment to XBTG 
with XBTZ cable convector and TSX 
SCA 62.

For all

TSX PCX 1031 XBTZ cable Cable to connect equipment to XBTG 
(COM2).

For all

XBTZGM16 CF card (16MB) XBTG series CF card (16MB). For all except XBTG2110

XBTZGM32 CF card (32MB) XBTG series CF card (32MB). For all except XBTG2110

XBTZGM64 CF card (64MB) XBTG series CF card (64MB). For all except XBTG2110

XBTZGM128 CF card (128MB) XBTG series CF card (128MB). For all except XBTG2110

XBTZGM256 CF card (256MB) XBTG series CF card (256MB). For all except XBTG2110

MPCYN00CFE00N CF card (512MB) XBTG series CF card (512MB). For all except XBTG2110

XBTZGADT CF card adaptor CF card adapter for the PCMCIA slot. For all except XBTG2110
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XBTZG12 Backlight Replacement backlight. For XBTG2120/2130/2220

XBTZG13 For XBTG5230

XBTZG14 For XBTG4320/4330

XBTZG15 For XBTG5330

XBTZG16 For XBTG6330

XBTZGSET Installation fastener Fasteners to attach the XBTG a panel. For all

XBTZG21 Installation gasket. Provides a moisture resistant seal 
when installing the XBTG. Same as 
the seal included the XBTG’s original 
equipment package.

For XBTG2110

XBTZG22 For XBTG2120/2130/2230/
2330

XBTZG24 For XBTG4320/4330

XBTZG26 For XBTG5230/5330/6330

XBTZG31 Screen protection 
sheet.

Disposable, dirt-resistant sheet for the 
XBTG’s screen. The XBTG’s touch 
panel can be operated with this cover 
sheet attached.

For XBTG2110

XBTZG32 For XBTG2130/2330

XBTZG34 For XBTG4320/4330

XBTZG36 For XBTG5230/5330/6330

XBTZGCOV Connectors cover. Attaches to XBTG rear face 
connectors.

For XBTG2130/2330/4320/
4330/5230/5330/6330

XBTZGMBP Connection module 
for ModBus Plus 
networks

Allows connection to a ModBus Plus 
network.

For all except XBTG2110

Part number Product name Description XBTG series
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3
Specifications

At a glance

Subject of this 
chapter

This chapter presents the different XBTG specifications (general, functional, 
interface).

What's in this 
Chapter?

This chapter contains the following sections:

Section Topic Page

3.1 General specifications 31

3.2 Functional specifications 35

3.3 Interface specifications 42

3.4 Part numbers and functions 48

3.5 Dimensions 54
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3.1 General specifications

At a glance

Subject of this 
section

This section presents general XBTG specifications (electrical, environmental and 
structural).

What's in this 
Section?

This section contains the following topics:

Topic Page

Electrical specifications 32

Environmental specifications 33

Structural specifications 34
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Electrical specifications

At a glance This following table presents electrical specifications of XBTG:

Specifications XBTG2110 XBTG2120
XBTG2130
XBTG2220
XBTG2330

XBTG4320 XBTG4330 XBTG5230
XBTG5330
XBTG6330

Input Voltage 24 V DC/30Vrms Class II

Rated Voltage 20.4 V DC to 
27.6 V

19.2 V DC to 
28.8 V

19.2 V DC to 
28.8 V

19.2 V DC to 
28.8 V

19.2 V DC to 
28.8 V

Allowable 
Voltage Drop

≤ 2ms ≤ 10ms ≤ 10ms ≤ 10ms ≤ 10ms

Power 
Consumption

≤ 20W ≤ 22W ≤ 28W ≤ 28W ≤ 50W

In-Rush Current                                              ≤ 30A

Voltage 
Endurance 
between 
charging and FG 
terminals 
(Dielectric 
withstand)

AC1,000V 
10mA for 1 
minute

AC1,000V 
20mA for 1 
minute

AC1,000V 
20mA for 1 
minute

AC1,000V 
20mA for 1 
minute

AC1,000V 
20mA for 1 
minute

Insulation 
Resistance 
between 
charging and FG 
terminals

20MΩ or 
higher at 
DC500V

20MΩ or 
higher at 
DC500V

10MΩ or 
higher at 
DC500V

10MΩ or 
higher at 
DC500V

10MΩ or 
higher at 
DC500V

Note: When using XBTG in an environment where the temperature becomes or 
exceeds 40°C for an extended period of time, the screen contrast level may 
decrease from its original level of brightness. 
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Environmental specifications

At a glance This following table presents environmental specifications of XBTG:

Specifications XBTG2110 XBTG2120
XBTG2130
XBTG2220
XBTG2330

XBTG4320 XBTG4330 XBTG5230
XBTG5330
XBTG6330

Ambient 
operating 
temperature

0°C to +50°C (32°F  122°F) (1)

Storage 
temperature

-20°C to +60°C (-4°F  140°F)

Ambient humidity 20%RH to 
85%RH

10%RH to 
90%RH

10%RH to 
90%RH

10%RH to 
90%RH

10%RH to 
90%RH

Non condensing, wet bulb temperature : ≤ 39°C

Atmospheric 
endurance

800 to 1114hPa (≤ 2000meters) (23.62 to 32.9 inHg)

Air purity level
≤ 0.1mg/  non-conductive levels

Atmosphere Free of corrosive gasses

Vibration 
resistance

Non-continuous vibration: 
0.075mm 10Hz to 50Hz, 9.8m/s 57Hz to 150Hz
Continuous vibration: 
0.035mm 10Hz to 50Hz, 4.9m/s 57Hz to 150Hz 
x,y,z directions for 10 times (80min)

Noise immunity
(via noise 
simulator)

Noise voltage: 1000Vp-p
Pulse duration: 1μ sec
Rise time:1nsec

Electrostatic 
discharge 
immunity

Complies with IEC 61000-4-2 level 3

(1): The LCD displays of XBTG2130/2120/2220/6330 may occasionally blur when they are 
used for hours at over 40°C ambient operating temperature. After the temperature returns to 
normal, the normal display will be restored. The XBTG’s operation will not be affected even 
though the display is blurred.

m3
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Structural specifications

At a glance This following table presents structural specifications of XBTG:

Specifications XBTG2110 XBTG2120
XBTG2130
XBTG2220
XBTG2330

XBTG4320 XBTG4330 XBTG5230
XBTG5330
XBTG6330

Grounding ≤100Ω or your country’s applicable standard

Ratings (front 
face of installed 
unit)

Equivalent to IP65 (JEM 1030) (1)  NEMA#250 Type 4X/12

Weight (main 
unit only)

≤1.1kg (2.4lb) ≤1.2kg (2.6lb) ≤1.7kg (5.5lb) ≤1.7kg (5.5lb) ≤3.5kg (7.7lb)

Cooling 
method

Natural air circulation

External 
dimensions
WxHxD mm

207 x 157 x 58 171 x 138 x 60 215 x 170 x 60 215 x 170 x 60 317 x 243 x 58

External 
dimensions
WxHxD in.

8.17 x 6.18 x 2.28 6.73 x 5.43 x 2.36 8.46 x 6.69 x 2.36 8.46 x 6.69 x 2.36 12.48 x 9.57 x 2.28

Note: (1) the front face of the XBTG unit, installed in a solid panel, has been tested 
using conditions equivalent to the standards shown in the specification. Even 
though the XBTG unit’s level of resistance is equivalent to these standards, oils 
that should have no effect on the XBTG can possibly harm the unit. This can occur 
in areas where either vaporized oils are present, or where low viscosity cutting oils 
are allowed to adhere to the unit for long periods of time. If the XBTG’s front face 
protection sheet becomes peeled off, these conditions can lead to the ingress of oil 
into the XBTG and separate protection measures are suggested. Also, if non-
approved oils are present, it may cause deformation or corrosion of the front 
panel’s plastic cover. Therefore, prior to installing the XBTG be sure to confirm the 
type of conditions that will be present in the XBTG’s operating environment. If the 
installation gasket is used for a long period of time, or if the unit and its gasket are 
removed from the panel, the original level of the protection cannot be guaranteed. 
To maintain the original protection level, you need to replace the installation gasket 
regularly.
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3.2 Functional specifications

At a glance

Subject of this 
section

This section presents functional specifications (display, memory, and interfaces).

What's in this 
Section?

This section contains the following topics:

Topic Page

Display 36

Memory and clock 39

Interfaces 40
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Display

At a glance The following table lists display specifications of XBTG units. The XBTG unit are 
grouped together in tables according to: 
� STN screen technology,
� TFT screen technology.

STN Display 
XBTG unit

This following table lists the display specification of  XBTG unit with STN screen 
technology. 

Specifications XBTG2110 XBTG2120
XBTG2130

XBTG2220 XBTG5230

Type Monochrome LCD Color LCD

Colors Blue mode B&W 64 colors 64 colors, 3-speed blink

Resolution 
(pixels)

320x240 640x480

Display area

    WxH (mm) 115.2 x 86.4 211.2 x 158.4

    WxH (in.) 4.54 x 3.40 8.34 x 6.24

Backlight CCFL 
(25,000 hrs at 
25°C and 
24hr. 
operation)

CFL (50,000 hrs at 25°C and 24hr. operation)

Contrast Control 4 levels of adjustment available via touch panel

Brightness adjust Set to maximum

Language fonts ASCII: (Code page 850) Alphanumeric (incl. Eur. characters) 
Chinese: (GB2321-80 codes) simplified Chinese fonts
Japanese: ANK 158, Kanji : 6962 (JIS Standards 1 & 2)   
Korean: (KSC5601 - 1992 codes) Hangul fonts   
Taiwanese: (Big 5 codes) traditional Chinese fonts

Text

8x8 dots 40 char. per row, 30 rows 80 char. per row, 60 rows

8x16 dots 40 char. per row, 15 rows 80 char. per row, 30 rows

16x16 dots 20 char. per row, 15 rows 40 char. per row, 30 rows

32x32 dots 10 char. per row, 7 rows 20 char. per row, 15 rows

Font sizes Both height and width can be multiplied 1, 2, 4, or 8 times

Text sizes 8x8, 8x16, 16x16, and 32x32 dot fonts
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TFT Display 
XBTG unit

This following table lists the display specification of  XBTG unit with TFT screen 
technology. 

Touch panel 16x12 keys/screen (1 or 2 point touch) 32x24 keys/screen (1 or 2 
point touch)

Specifications XBTG2110 XBTG2120
XBTG2130

XBTG2220 XBTG5230

Specifications XBTG2330 XBTG4320
XBTG4330

XBTG5330 XBTG6330

Type Color LCD

Colors 256 colors, no 
blink 64 colors, 
3-speed blink 
(1)

256 colors, no blink (1) 64 colors, 3-speed blink 

Resolution (pixels) 320x240 640x480 800x600

Display area

    WxH (mm) 115.2 x 86.4 149.8 x 112.3 211.2 x 158.4 246 x 184.5

    WxH (in.) 4.54 x 3.40 5.90 x 4.42 8.34 x 6.24 9.69 x 7.26

Backlight  (Service 
life)

CFL (50,000 hrs at 25°C and 24hr. operation)

Contrast Control -

Brightness adjust 4 levels of adjustment available via touch panel

Languages fonts ASCII: (Code page 850) Alphanumeric (incl. Eur. characters) 
Chinese: (GB2321-80 codes) simplified Chinese fonts
Japanese: ANK 158, Kanji : 6962 (JIS Standards 1 & 2)   
Korean: (KSC5601 - 1992 codes) Hangul fonts   
Taiwanese: (Big 5 codes) traditional Chinese fonts

Text

8x8 dots 40 char. per 
row, 30 rows

80 char. per row, 60 rows 100 char. per 
row, 75 rows

8x16 dots 40 char. per 
row, 15 rows

80 char. per row, 30 rows 100 char. per 
row, 37 rows

16x16 dots 20 char. per 
row, 15 rows

40 char. per row, 30 rows 50 char. per 
row, 37 rows

32x32 dots 10 char. per 
row, 7 rows

20 char. per row, 15 rows 25 char. per 
row, 18 rows

Font sizes Both height and width can be multiplied 1, 2, 4, or 8 times
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Text sizes 8x8, 8x16, 16x16, and 32x32 dot fonts

Touch panel 16x12 keys/
screen (1 or 2 
point touch)

32x24 keys/screen (1 or 2 point 
touch)

40x30 keys/
screen (1 or 2 
point touch)

Legend

(1) Color swiching is done via software. Changing the "Colors" setting to 
"256 colors" will disable the blink feature on all of your project’s screens. 
If you wish to use the blink feature, select "64 colors"

Specifications XBTG2330 XBTG4320
XBTG4330

XBTG5330 XBTG6330
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Memory and clock

Memory The following table list the specifications memory of each XBTG unit.

Clock The internal clock accuracy of all XBTG units is +/- 65 seconds/month at ambient 
temperature.
The XBTG’s internal clock has a slight error. At normal operating temperatures and 
conditions, with the XBTG operating from its lithium battery, the degree of error is 65 
seconds per month. Variations in operating conditions and battery life can cause this 
error to vary from -380 to +90 seconds per month. For systems where this degree 
of error will be a problem, the user should be sure to monitor this error and make 
adjustments when required.

Memory XBTG2110 XBTG2120
XBTG2220

XBTG2130
XBTG2330

XBTG4320 XBTG4330
XBTG5230
XBTG5330
XBTG6330

Application
Flash EPROM

4Mb 4Mb 6Mb 6Mb 8Mb

Data backup
SRAM
uses a lithium 
battery (1)

128Kb 128Kb 512Kb 128Kb 512Kb

Legend:

(1) : a lithium battery’s lifetime is:
� 10 years when the battery’s ambient temperature is under 40°C 
� 4.1 years when the battery’s ambient temperature is under 50°C
� 1.5 years when the battery’s ambient temperature is under 60°C
When used for backup:
� Approximately 60 days, with a fully charged battery
� Approximately 6 days, with a half-charged battery
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Interfaces

Serial interface 
and Tool Port 
connector

The Serial interface and Tool Port connector are available for all XBTG units.
The following table list the specifications of Serial interface and Tool Port connector.

Serial interface 
COM2 and 
Ethernet 
interface

The Serial interface COM2 and Ethernet interface are available for XBTG unit:
� XBTG2130,
� XBTG2330,
� XBTG4330,
� XBTG5230,
� XBTG5330,
� XBTG6330.
The following table list the specifications of Serial interface COM2 and Ethernet 
interface.

Interface Description

Serial interface COM1 SUB-D 25

Asynchronous Transmission RS232C/RS485

Data length 7 or 8 bits

Stop bit 1 or 2 bits

Parity None, Odd or Even

Data transmission 2400bps to 115200 bps

Tool Port connector Mini Din Asynchronous TTL level non procedural 
command I/F
Used for transferring data user program from 
Vijeo-Designer to the XBTG.

Interface Description

Serial interface COM2 SUB-D 9

Asynchronous Transmission RS232C

Data length 7 or 8 bits

Stop bit 1 or 2 bits

Parity None, Odd or Even

Data transmission 2400bps to 115200 bps

Ethernet RJ 45 IEEE802.3, 10BaseT
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Compact Flash 
memory Card 
interface

All XBTG units except XBTG2110 have one slot for Compact Flash memory Card 
interface.

Sound Output The Sound Output is available for XBTG unit:
� XBTG4330,
� XBTG5230,
� XBTG5330,
� XBTG6330.
The following table list the specifications of Sound Output.

Interface Description

Sound Ouput

External Speaker Connection Terminal Block

Sound channel 1 mono channel

Speaker Output 70mW (Rated Load: 8W, Frequency: 1kHz)

Sound Line out output 2.7Vp-p (Rated Load:10kohm)

Wire Gauge AWG28 to AWG16
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3.3 Interface specifications

At a glance

Subject of this 
section

This section presents interface specifications of XBTG units (Serial interface COM1, 
COM2).

What's in this 
Section?

This section contains the following topics:

Topic Page

Specification serial interface COM1 43

Specification of serial interface COM2 46

Other interfaces 47
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Specification serial interface COM1

At a glance This interface that is used to connect the XBTG to the Remote Equipment, via an 
RS-232C or RS-485 cable. All XBTG units are equiped with this interface. The 
connector used is a socket-type connector. 
The figure following presents the connector: 

The following table presents the description of each pin’s serial interface.

Pin Signal name Comm Descriptions Meaning for XBTG2110

1 FG Frame Ground Frame Ground

2 SD Send Data (RS-232C) Send Data (RS-232C)

3 RD Receive Data (RS-232C) Receive Data (RS-232C)

4 RS Request to Send (RS-232C) Request to Send (RS-232C)

5 CS Clear to Send (RS-232C) Clear to Send (RS-232C)

6 DR or NC Data Set Ready (RS-232C) No Connection (Reserved)

7 SG Signal Ground Signal Ground

8 CD Carrier Detect (RS-232C) Carrier Detect (RS-232C)

9 TRMX Termination (RS-485/RS-422) Termination (RS-485/RS-422)

10 RDA Receive Data A (RS-485/RS-
422)

Receive Data A (RS-485/RS-
422)

11 SDA Send Data A (RS-485/RS-422) Send Data A (RS-485/RS-422)

12 NC No Connection(Reserved) No Connection (Reserved)

13 NC No Connection(Reserved) No Connection (Reserved)

14 VCC 5V 5% Output 0.25A 5V 5% Output 0.25A

15 SDB Send Data B (RS-485/RS-422) Send Data B (RS-485)

16 RDB Receive Data B (RS-485/RS-
422)

Receive Data B (RS-485/RS-
422)

17 RI or NC Ring Indicate (RS-232C) No Connection (Reserved)

18 CSB Clear to Send B (RS-485/RS-
422)

Clear to Send B (RS-485/RS-
422)

19 ERB Enable Receive B (RS-485/RS-
422)

Enable Receive B (RS-485/RS-
422)

20 ER Enable Receive (RS-232C) Enable Receive (RS-232C)

25 14

13 1
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XBTZ-G999 cable 
adaptator

This cable adaptator is connected between XBTG unit (serial interface) and XBTZ••• 
cable.
The following figure presents XBTZ-G999’s connections. 

21 CSA Clear to Send A (RS-485/RS-
422)

Clear to Send A (RS-485/RS-
422)

22 ERA Enable Receive A (RS-485/RS-
422)

Enable Receive A (RS-485/RS-
422)

23 NC or BUZZ 
GND

No Connection(Reserved) External Buzzer Ground

24 NC No Connection(Reserved) No Connection(Reserved)

25 NC or BUZZ 
OUT

No Connection(Reserved) External Buzzer Output

Pin Signal name Comm Descriptions Meaning for XBTG2110

DSUB 25 (Pin Type) DSUB 25 (Socket)

FG1
SD2
RD3
RS4

RS232C O
I

CS5
DR6
SG7
CD8
TRM9
RDA
SDA11
NC
NC

RS422

VCC
SDB
RDB
RI
CSB
ERB
ER20
CSA
ERA

RS485/422

NC

FG
TXC
RXC
A
B
A’
0V iso
COM(0V)

REG
CONF
B0
B1
B2
B3
B’
B4

0V iso

PAR

12
13
14
15
16
17
18
19

21
22
23
24
25

10

NC
NC

RS232C
RS232C
RS232C
RS232C

RS232C

RS422

RS422

RS485/422
RS232C
RS485/422
RS485/422
RS232C
RS485/422
RS485/422

O
I
I

I
I
I
O

O
I
I

O
I

O
I
O

1
2
3
4
5
6
7
8
9

11

20

12
13
14
15
16
17
18
19

21
22
23
24
25

10
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Creating own 
cable

When creating a cable, please be aware of the following (see figure above):
� For RS-485 Connectors:

� The following pairs of pin no.s must be connected (shorted).
#18 (CSB) <-> #19 (ERB)
#21 (CSA) <-> #22 (ERA)

� Connecting the #9 (TRMX) and #10 (RDA) wires, adds a termination 
resistance of 100 Ohm between RDA and RDB .

� For RS-232C Connectors:
� Do not connect #9 (TRMX), #10 (RDA), #11 (SDA), #15 (SDB), #16 (RDB), 

#18 (CSB), #19 (ERB), #21 (CSA), and #22 (ERA).
� The #1 (FG) terminal should only be connected if it is required by the device 

being connected to.

XBTG2110 You can use serial interface to connect Buzzer to XBTG2110 unit.
Use pins 23(BUZZ GND) and 25(BUZZ OUT) when producing external output for an 
alarm.
The following figure presents connection between XBTG2110 and Buzzer. 

Note:  
� This XBTG unit’s serial port is not isolated. When the Remote Equipment unit is 

also not isolated, and to reduce the risk of damaging the RS-485 circuit, be sure 
to connect the #7 SG (Signal Ground) terminal.

� Pin #14 (VCC) DC 5V Output is not protected. To prevent damage or unit 
malfunction, use only the designated level of current.

� Be sure to connect the XBTG's SG/GND (Signal Ground) terminal to the other 
(host) unit's Signal Ground terminal.

� When connecting an external device to the XBTG with the SG terminal, ensure 
that no short-circuit loop is created when you setup the system.

External Buzzer Output

SIO 25 Pin

SIO 23 Pin
Optical Insulation

Internal
circuit

 Buzzer Can drive a 
buzzer of 
DC24V, at up 
to 0.3A

XBTG2110 Internal circuit
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Specification of serial interface COM2

At a glance This interface is used for RS-232C data transfer, and uses a plug-type connector. 
Some XBTG units are not equiped with this interface (See Serial interface COM2 
and Ethernet interface, p. 40). 
The following figure presents the connector: 

The following table presents the description of each pin’s serial interface.

Pin Signal name Signal 
direction

Meaning

1 CD Input Carrier Detect (RS-232C)

2 RD Input Receive Data (RS-232C)

3 SD Output Send Data (RS-232C)

4 ER Output Enable Receive (RS-232C)

5 SG - Signal Ground

6 DR Input Data Set Ready (RS-232C)

7 RS Output Request to send (RS-232C)

8 CS Input Clear to Send (RS-232C)

9 RI/VCC Input/Output Ring Indicate (RS-232C) 5V 5% 
Output 0.25A

Note: Pin #9 (VCC) DC 5V Output is not protected. To prevent damage or unit 
malfunction, do not exceed specification of output current.

1 5
96
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Other interfaces

Ethernet 
interface

This interface complies with the IEEE802.3 standard for Ethernet (10BASE-T) 
connections. This interface uses an RJ-45 type modular jack connector (8 points).

Compact Flash 
memory Card 
Interface

This slot accepts a Compact Flash memory Card (CF Card):
� XBTZGM16 (16 Mb),
� XBTZGM32 (32 Mb),
� XBTZGM64 (64 Mb),
� XBTZGM128 (128 Mb),
� XBTZGM256 (256 Mb),
� MPCYN00CFE00N (512 Mb).

Sound output This interface is used for sound output.
The following figure presents the sound output connector: 

The following table presents the description of each pin’s sound output.

Pin Signal name Meaning

10 SP OUT Speaker Output

11 GND Ground

12 LINE OUT Sound Lineout Output

12

1
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3.4 Part numbers and functions

At a glance

Subject of this 
section

This section presents part numbers and functions of XBTG unit.

What's in this 
Section?

This section contains the following topics:

Topic Page

Part numbers and functions 49

DIP Switches 53
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Part numbers and functions

At a glance The following table presents all part numbers and functions of all XBTG unit. 

Part 
numbers

XBTG2110 XBTG2120/2220
XBTG2130/2330

Front     

Rear     

Side   

Bottom   

A, B

C

A, B

C

E
D

F

G

D

H

+
-

E

F

I

J

K

Only XBTG2130
and XBTG2330

L M
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Description The following table present description of part numbers for XBTG2110/2120/2220/
2130/2330.

Letter Description

A Display: displays User created screens and Remote Equipment Variables.

B Touch Panel: performs screen change operations and sends data to the host 
(PLC).

C Power LED: 
XBTG2110: LED "ON", when power is supplied (Green LED).
XBTG2120/2220/2130/2330 status with LED status:
� Led Green: normal operation,
� Led Orange: backlight is not functionning.

D Power Input Terminal Block: connects the XBTG power cable's input and 
ground wires to the XBTG.

E Serial I/F (host I/F 25 pin): connects an RS-232C or RS-422 (Serial) cable 
(from the host/PLC) to the XBTG. Also for connecting a barcode reader.

F Tool Port Connector: connects the Data Transfer Cable to the XBTG.

G Expansion Unit I/F: connects expansion units with communication features.

H CF Card Access LED: if the CF Card Cover is closed when the CF Card is 
inserted, the LED lamp turns ON. The LED lamp will remain turned ON even if 
the CF Card Cover is opened while the XBTG accesses the CF Card.

I Expansion Serial Interface (SubD 9-pin). Only XBTG2130 and XBTG2330. 
Also for connecting a barcode reader.

J Printer connector, except XBTG2110/2120/2220/4320.

K Ethernet Interface (10Base T). Only XBTG2130and XBTG2330.

L CF Card Cover: open this cover to the CF Card Slot. When accessing the CF 
Card, this cover must be closed.

M CF Card I/F: insert the CF Card in this slot.
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Description The following table presents all part numbers and functions of all XBTG unit.

Part 
numbers

XBTG4320/4330 XBTG5230/5330
XBTG6330

Front     

Rear     

Side     

Bottom     

A, B

C

A, B

C

L

D O E F K

G

I
J

N L

D N I

PM

H

F E J

H GK O
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At a glance The following table present description of part numbers for XBTG4320/4330/5230/
5330/6330.

Letter Description

A Display: displays User created screens and Remote Equipment Variables.

B Touch Panel: performs screen change operations and sends data to the host 
(PLC).

C Power LED: 
XBTG status with LED status:
� Led Green: normal operation,
� Led Orange: backlight is not functionning.

D Power Input Terminal Block: connects the XBTG power cable's input and 
ground wires to the XBTG.

E Serial I/F (host I/F 25 pin): connects an RS-232C or RS-422 (Serial) cable 
(from the host/PLC) to the XBTG. Also for connecting a barcode reader.

F Serial Interface (SubD 9-pin): connects an RS-232C cable. Also for 
connecting a barcode reader. Except XBTG4320.

G Not available.

H Ethernet Interface (10Base T). Except XBTG4320.

I CF Card Access LED: if the CF Card Cover is closed when the CF Card is 
inserted, the LED lamp turns ON. The LED lamp will remain turned ON even if 
the CF Card Cover is opened while the XBTG accesses the CF Card.

J CF Card slot: insert the CF Card in this slot.

K Tool Port Connector: connects the Data Transfer Cable to the XBTG.

L Expansion Unit interface 1: not available.

M CF Card Expansion interface: except XBTG4320 and XBTG4330.

N CF Card Cover: open this cover to the CF Card Slot. When accessing the CF 
Card, this cover must be closed.

O Screw Lock Terminal Block: Sound output interface. Used for sound output. 
Except XBTG4320.

P Expansion Unit interface 2: not available.
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DIP Switches

At a glance Below the CF card cover, you can find DIP switches. Except for XBTG2110 all XBTG 
units have DIP switches.
Illustration 

The following table explains XBTG units’ DIP switch parameters.

Dip 
switch

Function ON OFF Note

1 This dip switch setting controls the startup from a CF Card. (*): Startup 
data is 
required in 
the CF Card.

When there is no startup data in 
the XBTG memory.

Startup is done 
from the CF 
Card(*) and the 
data is also 
transferred into 
the XBTG 
memory.

A system 
message 
appears.

When there is valid startup data 
in the XBTG memory.

Startup is done 
from the CF 
Card* and the 
XBTG memory is 
updated.

Start up is 
done from the 
XBTG 
memory.

2 This dip switch allows 
download application on XBTG 
products

Download is 
available

Download is 
not available

-

3 Reserved - - -

4 This setting controls the forced 
closing of the CF Card cover.

Forced close 
enabled.

Forced close 
disabled.

Used when 
CF Card 
cover is 
damaged.

ON

1 2 3 4
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3.5 Dimensions

At a glance

Subject of this 
section

This section presents all dimensions’ XBTG units.

What's in this 
Section?

This section contains the following topics:

Topic Page

XBTG2110 dimensions 55

XBTG2120, XBTG2130, XBTG2220, and XBTG2330 dimensions 56

XBTG4320 and XBTG4330 dimensions 57

XBTG5230, XBTG5330 and XBTG6330 dimensions 58

Panel cut dimensions 59

Installation Fasteners 60
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XBTG2110 dimensions

XBTG2110 The following figures present all dimensions of XBTG2110 unit. 
  

Installation with 
fasteners

The following figures present all external dimensions of XBTG2110 unit with 
installation fasteners. 
  

SideFront

Top

191.2 [7.53]

207 [8.15] 58 [2.28]
6 [0.24]

14
1.

2 
[5

.5
6]

15
7 

[6
.1

8]

mm[in.] Top

mm[in.]
125 [4.92]

62.5 [2.46]

15
3.

2 
[6

.0
3]

207 [8.15]

76
.6

 [3
.0

2]

16
3.

2 
[6

.4
3]
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XBTG2120, XBTG2130, XBTG2220, and XBTG2330 dimensions

XBTG2120, 
XBTG2130, 
XBTG2220, and 
XBTG2330

The following figures present all external dimensions of XBTG2120, XBTG2130, 
XBTG2220, and XBTG2330 unit. 
  

Installation with 
fasteners

The following figures present all external dimensions of XBTG2120, XBTG2130, 
XBTG2220, and XBTG2330 unit with installation fasteners. 
  

 

155.5 [6.12]

171 [6.73] 60 [2.36]
5 [0.20]

Front Top Side

13
8 

[5
.4

3]

12
3 

[4
.8

4]

mm[in.]

mm[in.]

13
6 

[5
.3

5]

68
 [2
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XBTG4320 and XBTG4330 dimensions

XBTG4320 and 
XBTG4330

The following figures present all external dimensions of XBTG4320 and XBTG4330 
units.
  

Installation with 
fasteners

The following figures present all external dimensions of XBTG4320 and XBTG4330 
units with installation fasteners. 
  

mm[in.]

Front Side

Top

215 [8.46]

17
0

204 [8.03]

60 [2.36]
8 [0.31]

15
9 

[6
.2

6]

mm[in.] 135 [5.31]
67.5 [2.66]

17
1 

[6
.7

3]

85
.5

 [3
.3

7]
8 [0.31]

60 [2.36]215 [8.46]

18
1 

[7
.1

3]
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XBTG5230, XBTG 5330 and XBTG6330 dimensions

XBTG5230, 
XBTG5330 and 
XBTG6330

The following figures present all external dimensions of XBTG5230, XBTG5330 and 
XBTG6330 unit. 
  

Installation with 
fasteners

The following figures present all external dimensions of XBTG5230,  XBTG5330 and 
XBTG6330 unit with installation fasteners. 
  

mm[in.]

317 [12.48]

24
3 

[9
.5

7]

58 [2.28]
8 [0.31]

22
7 

[8
.9

4]

Front

Side

Top

301 [11.85]

mm[in.]
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Panel cut dimensions

At a glance Create a panel cut-out and insert the XBTG into the panel from the front. 
The following figure presents principle of panel cut. 

Dimensions The following table presents all panel cut’s dimensions in function of XBTG unit.

XBTG

under 4-R2
or 4-R3

A

B

Panel
C : Panel thickness

XBTG A (mm) B (mm) A (in.) B (in.) C 
(mm)

C (in.) 4-R2/
R3

XBTG2110 1.6 to 
5.0

0.06 to 
0.195

4-R2

XBTG2120
XBTG2220
XBTG2130
XBTG2330

1.6 to 
5.0

0.06 to 
0.195

4-R3

XBTG4320
XBTG4330

1.6 to 
10.0

0.06 to 
0.39

4-R3

XBTG5230
XBTG5330
XBTG6330

1.6 to 
10.0

0.06 to 
0.39

4-R3

191.5
+ 1

 - 0
141.5

+ 1

 - 0
7.54

+ 0.04

 - 0
5.57

+ 0.04

 - 0

156.0
+ 1

 - 0
123.5

+ 1

 - 0
6.14

+ 0.04

 - 0
4.86

+ 0.04

 - 0

204.5
+ 1

 - 0
159.5

+ 1

 - 0
8.05

+ 0.04

 - 0
6.28

+ 0.04

 - 0

301.5
+ 1

 - 0
227.5

+ 1

 - 0
11.87

+ 0.04

 - 0
8.96

+ 0.04

 - 0
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Installation Fasteners

At a glance The following drawing details  the dimensions of the fasteners XBTZGSET. 

31[1.22]

19.5[0.77]

16[0.63]

11
[0

.4
3]

10
[0

.3
9]

M5

mm[in.]
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4
Installation and wiring

At a glance

Subject of this 
chapter

This chapter describes installation procedures and wiring principle.

What's in this 
Chapter?

This chapter contains the following sections:

Section Topic Page

4.1 Installation 63

4.2 Wiring Precautions 67

4.3 Tool Port Connector 74

4.4 Ethernet Cable Connector 80

4.5 Printer Cable Connector 81

4.6 CF Card Installation and Removal 84

4.7 Sound Output 87
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4.1 Installation

Installation procedures

At a glance Before installing the XBTG into a cabinet or panel read the notes below.
The installation gasket, installation brackets and attachment screws are all required 
when installing the XBTG.
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Note Gasket’s precautions:
� Before installing the XBTG into a cabinet or panel, check that the Installation 

gasket is securely attached to the unit.
� A gasket which has been used for a long period of time may have scratches or 

dirt on it, and could have lost much of its dust and drip resistance.  Be sure to 
change the gasket periodically, or when scratches or dirt become visible.

� Do not insert the joint of the installation gasket in the corner of the XBTG.  If you 
do it, the joint will be pulled so that it may cause the installation gasket to be torn.

Panel’s precautions:
� Check that the installation panel or cabinet’s surface is flat, in good condition and 

has no jagged edges. Also, if desired, metal reinforcing strips can be attached to 
the inside of the panel, near the Panel Cut, to increase the panel’s strength. 

� Panel thickness (See Panel cut dimensions, p. 59) depends of XBTG unit. Decide 
the panel’s thickness based on the level of panel strength required.

� Be sure that the ambient operation temperature and the ambient humidity are 
within their designated ranges. (When installing the XBTG in a  cabinet or 
enclosure, the term "ambient operation temperature" indicates the cabinet or 
enclosure’s internal temperature. 

� Be sure that heat from surrounding equipment does not cause the XBTG to 
exceed its standard operating temperature.

� When installing the XBTG in a slanted panel, the panel face should not incline 
more than 30°.

� When installing the XBTG in a slanted panel, and the panel face inclines more 
than 30°, the ambient temperature must not exceed 40 °C. You may need to use 
forced air cooling (fan, A/C) to ensure the ambient operating temperature is 40 
°C or below.

� When installing the XBTG vertically, position the unit so that the Power Input 
Terminal Block is also vertical.
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For easier maintenance, operation, and improved ventilation, be sure to install the 
XBTG at least 100 mm [3.94 in.] away from adjacent structures and other 
equipment. 

Fastener’s precautions:
� The minimum number of fasteners required to install a XBTG unit is four (4).
� Ten fasteners can be used only on a XBTG5230/5330/6330 unit.
� For XBTG2110 two additional slots for fasteners on both sides of the XBTG unit 

can be used, if greater strength is needed.
� For XBTG4320 do not use the attachment holes in the middle of sides panels.

100[3.94]

100[3.94]

100[3.94] 100[3.94]

100[3.94]

100[3.94]

100[3.94]
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Procedure The following table presents procedure for installing the XBTG.

Step Action

1 It is strongly recommended that you use the installation gasket, since it absorbs 
vibration in addition to repelling water.
Place the XBTG on a level surface with the display panel facing downward.

2 Check that the XBTG’s installation gasket (See Regular Cleaning, p. 110) is 
seated securely into the gasket’s groove, which runs around the perimeter of 
the panel’s frame.

3 Create the correct sized opening required to install the XBTG, using the 
installation dimensions (See Panel cut dimensions, p. 59) given.

4 Insert the XBTG into the panel cut out, as shown here.

5 Insert the installation fasteners into the XBTG’s insertion slots, at the top and 
bottom of the unit (total: 4 slots). Be sure to pull the fastener back until it is flush 
with the rear of the attachment hole.

6 Tighten each fastener with a screwdriver.  The necessary torque is 0.5 Nm (4.4 
lb-in).
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4.2 Wiring Precautions

At a glance

Subject of this 
section

This section presents principle of XBTG wiring.

What's in this 
Section?

This section contains the following topics:

Topic Page

Connecting the Power Cord 68

Connecting the Power Supply 70

Grounding 71

Input/Output Line placement 73
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Connecting the Power Cord

At a Glance

Ring terminal

Note: 
� When the FG terminal is connected, be sure the wire is grounded.  Not 

grounding the XBTG unit will result in excessive noise. Grounding is required to 
assure EMC level immunity.

� To prevent the Ring Terminals from causing  a short when the terminal block 
attachment screws are loosened, be sure to use insulating-type Ring Terminals.

� The SG and FG terminals are connected internally in the XBTG unit.
� When connecting the SG line to another device, be sure that the design of the 

system/connection does not produce a shorting loop.

Note:  
� Wherever possible, use thick wires (max. 2 mm  [AWG 12 max]) for power 

terminals, and twist the wire ends before attaching the ring terminals.
� Be sure to use the following size ring terminals.
� To avoid a short caused by loose ring terminals, be sure to use ring terminals 

with an insulating sleeve.
Size of ring terminal: 

Over φ 3.2 mm [0.13 in]
Under 6.0 mm
[0.24 in]
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Power input 
terminal block

Each XBTG unit has a Power input terminal block (See Part numbers and functions, 
p. 49). 

The following table presents description of Power input terminal block elements.

Connecting the 
Power Supply  
Terminals

 When connecting the power cord, be sure to follow the procedures given below.

Element Description

+ Positive terminal.

- Negative terminal.

FG Grounding Terminal connected to XBTG chassis.

+ - FG

Power input terminal block

Ring terminalsRear of XTBG

+ - FG

Step Action

1 Remove all power to XBTG.

2 Remove the Clear plastic cover on the terminal block.

3 Remove the screws from the middle three terminals.

4 Insure the proper wire is installed into the correct position on the terminal block 
using ring terminals on the wire ends.

5 Confirm the correct connection points.

6 Torque the mounting screws to the required torque.

7 Replace the terminal cover.

Note: The torque required to tighten these screws is 0.5 Nm (4.4 lb-in).
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Connecting the Power Supply

At a glance Precaution:
� To increase the noise resistance quality of the power cable, simply twist each 

power wire before attaching the Ring Terminal.
� The power supply cable must not be bundled or positioned close to main circuit 

lines (high voltage, high current), or input/output signal lines.
� Connect a lightning surge absorber to deal with power surges.

Be sure to ground the surge absorber (E1) separately from the XBTG unit 
(E2).
Select a surge absorber that has a maximum circuit voltage greater than 
that of the peak voltage of the power supply.

� To avoid excess noise, make the power cable as short as possible.

XBTG unit

FG

lightning
surge
absorber

E2

E1
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Grounding

   

Exclusive 
Grounding

Connect the FG terminal found at the back of the XBTG to an isolated ground. 

CAUTION
Grouding

Donot use common grouding, since it can lead to an accident or machine 
breakdown.

Failure to follow this instruction can result in serious injury or 
equipment damage.

XBTG Unit
Other   

Equipment
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Common 
Grounding

If exclusive grounding is not possible, use a common connection point. 

XBTG Unit
Other   

Equipment

XBTG Unit
Other   

Equipment

This grounding is not OK:

This grounding is OK:

Note: 
� Check that the grounding resistance is less than 100Ω (1).
� The SG and FG terminals are connected internally in the XBTG unit.
� When connecting the SG line to another device, be sure that the design of the 

system/connection does not produce a grounding loop.
� The grounding wire should have a cross sectional area greater than 2mm (1).   

Create the connection point as close to the XBTG unit as possible, and make 
the wire as short, as possible.  When using a long grounding wire, replace the 
thin wire with a thicker wire, and place it in a duct.

� If the equipment does not function properly when grounded, disconnect the 
ground wire from the FG terminal.

(1): Use a grounding resistance of less than 100Ω and a 2mm or greater thickness 
wire, or your country’s applicable standard. For details, contact your local 
Schneider Electric distributor. 
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Input/Output Line placement

At a glance Input and output signal lines must be separated from the power control cables for 
operating circuits.
If this is not possible, use a shielded cable and connect the shield to the XBTG’s 
frame.
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4.3 Tool Port Connector

At a glance

Subject of this 
section

This section presents principle of Tool Port Connector installation.

What's in this 
Section?

This section contains the following topics:

Topic Page

Tool Port Connector 75

USB Data Transfer Cable (XBTZG925) - Installation 76
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Tool Port Connector

At a Glance The XBTG’s Data Transfer Cables XBTZG915 and XBTZG925 can be attached to 
the XBTG unit’s Tool Port Connector (See Part numbers and functions, p. 49).

The following table presents Tool Port Connector location.

XBTG Unit Tool Port Connector location

Rear face of: 
XBTG2110

  

Right face of: 
XBTG2120 
XBTG2130 
XBTG2220 
XBTG2330

  

Rear face of: 
XBTG4320

   

Bottom face of: 
XBTG4330 
XBTG5230 
XBTG5330 
XBTG6330

  

Tool Port Connector

Tool Port Connector

Tool Port Connector

Tool Port Connector
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USB Data Transfer Cable (XBTZG925) - Installation

Overview The USB Data Transfer Cable is used to download data from the PC where Vijeo-
Designer runs to the XBTG unit. It connects to the Tool Port of the XBTG.

Installation 
requirements

The PC must run on Microsoft Windows 2000 or Windows XP
You will need the installation CD for Vijeo-Designer.

   

CAUTION
RISK OF EQUIPMENT DAMAGE

� When connecting the USB Data Transfer Cable to the PC or to the XBTG unit, 
be sure to insert the cable’s connector at the correct 90° angle. Failure to do 
so may damage either the connector or the unit.

� When disconnecting the cable, be sure to hold the connector, not the cable 
itself.

� If the cable is unplugged from the port designated during installation and 
connected to a different port, the Operating System (OS) will recognize the 
new port. Therefore, be sure to always use the port designated during 
installation.

� If the installation does not complete successfully, restart the PC and quit all 
resident applications before re-installing the software.

Failure to follow this instruction can result in serious injury or equip-
ment damage.
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Installation 
procedure for 
Windows 2000

Use the following procedure with Windows 2000

Installation 
procedure for 
Windows XP

Use the following procedure with Windows XP

Step Action

1 Start Windows, and connect  the XBTZG925 cable to your PC’s USB port at 
one end, and to the XBTG’s tool port at the other end.

2 Insert the Vijeo-Designer CD into the CD-ROM drive.

3 The New Hard Wizard dialog box appears. Click Next.

4 Check the Search for a suitable driver for my device [recommended] 
option, and click Next.

5 In the following dialog box, check the Specify a location option, and click 
Next.

6 Click Browse in the following dialog box, select the SERWPL.INF file located 
in the CD-ROM’s folder XBTZG925, and click Open.

7 The driver for the XBTZG925 appears in the following dialog box. Click OK.

8 Confirm that The wizard found a driver for the following device: is 
Telemecanique XBTZG925, and click Next.

9 Click Finish to complete the installation.

Step Action

1 Start Windows, and connect  the XBTZG925 cable to your PC’s USB port at 
one end, and to the XBTG’s tool port at the other end.

2 Insert the Vijeo-Designer CD into the CD-ROM drive.

3 The Found New Hard Wizard dialog box appears. Check the Install from a 
list or specific location (Advanced) option, and click Next.

4 In the following dialog box, check the Include this location in the search: 
option, and click Browse.

5 Select the XBTZG925 folder in the installation CD-ROM, and click OK.

6 In the Found New Hardware Wizard screen, click Next.

7 The Telemecanique XBTZG925 driver now appears in the Hardware 
Installation screen. Click Continue Anyway.

8 Click Finish in the following screen to complete the installation.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 2118 of 3383



Installation and wiring

78

Post-Installation 
Check

It is a good idea to do the following check after installation

Changing the 
COM Port 
Number

The COM number 3 is assigned automatically by the OS. If the OS had previously 
allocated COM numbers for other devices (Internal modems, IrDA ports, etc), the 
XBTZG925 will be allocated to the next available COM number. It is possible 
however to change the COM port number if required. To do so:

Troubleshooting The following table describes errors that may occur and their possible solutions.

Step Action

1 In the Configuration Panel, click on System Properties and select Device 
Manager.

2 Confirm that Telemecanique XBTZG925 COM3 is available in the Ports 
[COM & LPT] sub-folder.

Step Action

1 In the Configuration Panel, click on System Properties and select Device 
Manager.

2 Click on Ports [COM & LPT], select Telemecanique XBTZG925 COM3 and 
click on Properties.

3 In the Telemecanique XBTZG925 [COM3] Properties dialog box, click on the 
Port Settings tab, and click the Advanced button.

4 At the bottom of the following dialog box (Advanced Settings for COM1), 
select an unused number for the COM Port Number and click OK.

5 When the following Communication Port Properties dialog box appears, 
click Yes.

Problem/Symptom Solution

The USB cable is not recognized. Connect the cable correctly. Or restart you 
PC. Also, when connecting a USB hub, be 
sure to connect it directly to your PC’s USB 
port.

Overcurrent occurred

The Plug and Play is not functioning correctly

You are unable to use the USB cable after 
connecting it to a USB hub.

The power supplied from the hub may be 
insufficient. Be sure the hub is self-powered.

Connect the cable directly to the PC USB 
port.

After installation, a "?" is displayed when you 
try to confirm the cable’s status via the 
Device Manager.

The driver has not been installed correctly. 
Uninstall the driver and re-install it.
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Uninstalling the 
Driver

Unplug the USB Data Transfer Cable the PC and double-click on the CD-ROM’s 
DRemover98_2K.exe file to start the uninstallation process.
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4.4 Ethernet Cable Connector

Ethernet Cable Connector

At a Glance The XBTG Ethernet interface is IEEE802.3 compliant, and transmits data at 
10Mbps. XBTG units wich have got a RJ-45 Ethernet Cable Connector (See Part 
numbers and functions, p. 49), are: 
� XBTG2130,
� XBTG2330,
� XBTG4330,
� XBTG5230,
� XBTG5330,
� XBTG6330.
The following figure presents Ethernet Cable Connector location. 

Note: It is strongly recommended that your Ethernet network is installed by a 
trained engineer.
You may be able to use the 1:1 connection by a cross cable depending on PCs or 
network cards. Be sure to connect those with a hub or a switch.

Left face of
XBTG2130 and 
XBTG2330

Ethernet Cable 
ConnectorBottom face of 

XBTG4330, 
XBTG5230, 
XBTG5330 and XBTG6330
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4.5 Printer Cable Connector

Printer cable connector

Connection with 
parallel port

For parallel printer connection, respect following diagram: 

The following table show the printer interface connector location:

 XBTG2130 and XBTG2330 

  

 XBTG4320/4330

  

 XBTG5230/5330 and XBTG6330

  

XBTZG946
XBTG Unit

Printer port

Printer port

Printer port
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Printer interface When connecting a printer on parallel port, use XBTZG946 cable.
The printer interface is centronics compliant.

Pin Assignments Pin # Signal Name Condition

  1 GND Ground

2 RESERVE Reserved

3 PDB5 Data Signal

4 PDB4 Data Signal

5 PDB3 Data Signal

6 GND Ground

7 SLCT Select Status (Input)

8 PDB0 Data Signal

9 PST B Strobe Signal (Onput)

10 BUSY Busy Signal (Input)

11 PDB7 Data Signal

12 PDB6 Data Signal

13 GND Ground

14 ERROR Printer Error (Input)

15 GND Ground

16 PDB2 Data Signal

17 PDB1 Data Signal

18 PE Paper Runout

19 INIT Initialization Signal (Output)

20 GND Ground

20

111

10
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Connection with 
serial port

For serial printer connection, see the connection diagrams below. Serial printing is 
only available by using "script driver". In this case, user is required to manage by 
itself printer communications.
Com 1: 

Com 2: 

Compatible 
printers

Supported printers have to be compatible with EPSON ESC/P24-J84(C) command 
printers, text (ASCII) or their equivalent that are designed for MS-DOS (example: 
EPSON LX-300). Printers designed solely for Windows may not be used. Certain 
printers containing both Windows and DOS drivers may be used. For details, please 
contact your printer’s manufacturer or sales outlet.

XBTZ936 XBTG

XBTZ962

Com 1

XBTZ915
XBTG

D-Sub 9

D-Sub 25

Com 2
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4.6 CF Card Installation and Removal

CF Card Installation and Removal

Precautions When using the XBTG Unit and a CF Card, follow the precautions below:
� Prior to inserting or removing a CF Card, be sure to turn the XBTG unit’s CF Card 

ACCESS switch OFF and to confirm that the ACCESS lamp is not lit.  If you do 
not, CF Card internal data may be damaged or lost.

� Check that the DIP switch setting is appropriate. See DIP Switches, p. 53 
� While a CF Card is being accessed, NEVER turn OFF or reset the XBTG, or 

insert or remove the CF Card. Prior to performing these operations, create and 
use a special XBTG application screen that will prevent access to the CF Card.

� Prior to inserting a CF Card, familiarize yourself with the CF Card’s front and rear 
face orientation, as well as the CF Card connector’s position. If the CF Card is not 
correctly positioned when it is inserted into the Mulit Unit, the CF Card’s internal 
data and the XBTG unit may be damaged or broken.

� Be sure to use only CF Cards manufactured by Schneider Electric. XBTG unit 
performance cannot be guaranteed when using another  manufacturer’s CF 
Card.

� Once XBTG data is lost, it cannot be recovered.  Since accidental data loss can 
occur at any time, be sure to back up all XBTG screen and CF Card data 
regularly.

� Be sure to follow the instructions given below to prevent the CF Card’s internal 
data from being destroyed or a CF Card malfunction from occuring:
� DO NOT bend the CF Card.
� DO NOT drop or strike the CF Card against another object.
� Keep the CF Card dry.
� DO NOT touch the CF Card connectors.
� DO NOT disassemble or modify the CF Card.
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Inserting the CF 
Card

Use the following steps to insert the CF Card in the XBTG unit (except XBTG2110).

Removing the CF 
Card

Simply reverse the steps shown in the previous "Inserting CF Card" explanation. 
Prior to removing the CF Card, confirm that the CF Card Access LED is turned OFF.

Step Action

1 Slide the CF Card Cover in the direction shown here, then upwards to open the 
cover..

2 Insert the CF Card in the CF Card Slot, until the ejector button is pushed 
forward..

3 Close the cover. (As shown.).

4 Confirm that the CF Card Access LED turns ON.
You cannot access to the CF Card with the CF Card cover opened. However, 
if the CF Card is being accessed, the access will be continued even if you open 
it on the way.
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CF Card 
Handling

The CF card has a life expectancy of 100,000 write cycles. Therefore, be sure to 
back up all CF Card data regularly to another storage media. (100,000 times 
assumes the overwriting of 500KB of data in DOS format).
The following table presents two methods to back up data.

If Then And

your PC is 
equiped with a PC 
Card Slot

To view CF Card data on a personal 
computer, first, insert the CF Card into 
a CF Card Adaptor XBTZGADT. 

Save data CF Card on the PC.

your PC is not 
equiped with a PC 
Card Slot

Use a standard type PC Card or CF 
Card reader.

Save data CF Card on the PC.

Note: Depending on the setup of your PC, it’s possible that the Card reader may 
not operate corretly
The connection between a personal computer and CF Card reader has been tested 
using an Windows® compatible machine. Check that CF Card reader is correctly 
installed and configured. Please contact your PC or CF Card reader manufacturer 
directly for details.
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4.7 Sound Output

Sound Output

At a Glance This Procedure does apply to XBTG unit:
� XBTG4330,
� XBTG5230,
� XBTG5330,
� XBTG6330.

Procedure Use the following steps to connect the speaker. 

Step Action

1 Rotate the screw lock terminal block’s two (2) levers in the direction downward, 
and remove the screw lock terminal block.

2 Unscrew #11 pin and #10 pin set screws (2nd and 3rd screws from the left).

3 Insert the Speaker’s GND line in #11 pin connector, and the SP OUT line in #10 
pin connector.

4 Confirm that each line (cable) is inserted completely, and retighten the two (2) 
set  screws.

5 Reattach the screw lock terminal block to the XBTG.

Note: The torque required to tighten these screws is 0.5 Nm (4.4 lb-in).
Sound file format is .wav, PCM 16 bits, 11,025 Khz mono.
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II
Settings and debugging

At a Glance

Subject of this 
part

This part describes types of settings and how to debug XBTG unit.

What's in this 
Part?

This part contains the following chapters:

Chapter Chapter Name Page

5 Settings 91

6 Troubleshooting 101

7 Maintenance 109
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5
Settings

At a Glance

Subject of this 
chapter

This chapter presents types of settings. 

What's in this 
Chapter?

This chapter contains the following sections:

Section Topic Page

5.1 XBTG settings 93
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5.1 XBTG settings

At a Glance

Subject of this 
section

This section describes types of settings for all XBTG units.

What's in this 
Section?

This section contains the following topics:

Topic Page

Types of Settings 94

Offline settings 95

System settings 98
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Types of Settings

At a Glance The settings required for the XBTG unit, when starting Vijeo-Designer Runtime or 
when in RUN mode, are found in the Settings Menu.
The following table presents procedure how to call up Settings menu.

Step Action

1 Connect the XBTG unit’s power supply.

2 Depending of the "To configuration" property value configured under Vijeo-
designer for the target. You can access or not to the settings menu by the 
following manner:
� after the XBTG starts up, touch the upper left corner of the screen within 10 

seconds to call up the menu,
� you can also enter Setting mode at any time by simultaneously touching the 

upper right corner, bottom right corner, and bottom left corner of the screen. 
Vijeo Designer Runtime will restart and the Settings Menu will appear.

3 In this mode, the two tabs, Offline and System are available. Simply touch the 
desired tab to bring up those settings.
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Offline settings

Offline tab The following figure presents Offline tab for units:
� XBTG2110,
� XBTG2120,
� XBTG2130,
� XBTG2220,
� XBTG2330.
  

The following figure presents Offline tab for units:
� XBTG4320,
� XBTG4330,
� XBTG5320,
� XBTG5330,
� XBTG6330.

To Run Mode

SystemOffline

Buzzer

Network

Self Test

Backlight
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Network settings The following table explains how to enter XBTG unit’s network settings. This cannot 
be set XBTG2110/2120/2220/4320 Series units.

 

Touch Buzzer The following table explains how to enter XBTG unit’s buzzer sound settings.

To Run Mode

System SettingsOffline Settings

Network Buzzer Backlight Self Test

Step Action

1 In the Settings menu, touch the Offline tab.

2 Touch the Network icon.

3 Touch/select any of the three fields (IP Address, Subnet Mask, or Default 
Gateway) and a keypad will appear for data entry.

Note: After making a change to the Network settings, be sure to restart the XBTG 
unit. Touching the Network screen’s XBTG key will automatically restart the XBTG.

Step Action

1 In the Settings menu, touch the Offline tab.

2 Touch the Buzzer icon.

3 Touch/select the desired buzzer mode.
The factory setting is When Press Touch Object.
� None: Selecting this will turn the buzzer off.
� When Press Touch Object: The buzzer will only sound when a Touch 

Object is touched.
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Backlight 
Control

The following table explains how to enter XBTG unit’s Backlight Control settings.

Self Test Performs the XBTG unit’s self test (See Self Test, p. 105).

Step Action

1 In the Settings menu, touch the Offline tab.

2 Touch the Backlight icon.

3 Touch/select the desired backlight brightness.
Here, two selections (modes) are available.
� Wait: to preserve the XBTG unit’s screen display elements and extend the 

life of the backlight, the backlight can be set to automatically turn off after a 
designated period of inactivity (idle time) elapses. The factory setting for this 
item is OFF.

� Enable Touch if Backlight is Burned Out: this setting designates if the 
touch panel is enabled or disabled when a backlight burnout is detected. 
When this feature is set to OFF, touch panel touch input is ignored, while 
the backlight is off, thereby preventing touch panel operation errors. The 
factory setting is OFF. (Checkbox is not set.)

4 To automatically turn the backlight off after a specified period of time, touch the 
Wait selection and set the idle time period.
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System settings

System tab The following figure presents System tab for units:
� XBTG2110,
� XBTG2120,
� XBTG2130,
� XBTG2220,
� XBTG2330.
   

The following figure presents System tab for units:
� XBTG4320,
� XBTG4330,
� XBTG5320,
� XBTG5330,
� XBTG6330.
  

To Run Mode

Date/Time

Stylus Ver. Info

Language

SystemOffline

Restart

Memory

Brightness

Option

To Run Mode

System SettingsOffline Settings

Stylus Date/Time Restart Ver. Info

Language Memory

Configuration Mode

Brightness Option

ON

OFF
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Stylus This setting is not supported now for XBTG series units.

Date/Time The following table explains how to enter XBTG unit’s Date/Time settings.

Restart System The following table explains how to restart XBTG unit.

Version 
Information

The following table explains how to access XBTG unit’s Version Information.

Language 
Selection

The following table explains how to designates the language used with System 
screens and User Applications in XBTG unit’s.

Step Action

1 In the Settings menu, touch the System tab.

2 Touch the Date/Time icon.

3 Touch/select the Date or Time field to call up a data entry keypad. Use this 
keypad to enter all time settings.

Step Action

1 In the Settings menu, touch the System tab.

2 Touch the Restart icon.

3 Touch/select the Restart button to restart the XBTG unit.

Step Action

1 In the Settings menu, touch the System tab.

2 Touch the Ver. Info icon.
Calls up the Vijeo Designer runtime version, and the version and build numbers 
for the Vijeo-Designer version used to design the project.

Step Action

1 In the Settings menu, touch the System tab.

2 Touch the Language icon.
Touch/select the desired language for the System and User Application 
items.
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Memory The following table explains how to displays the total amount of memory, and the 
amount of memory currently being used.

Brightness Adjusts the screen brightness and contrast settings.

Option The following table explains how to invert black and white colors on monochrom 
tagets. This option is only revelant for monochrom targets.

Step Action

1 In the Settings menu, touch the System tab.

2 Touch the Memory icon.

Step Action

1 In the Settings menu, touch the System tab.

2 Touch the Option icon.
Touch/select the desired option to invert black and white colors.
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6
Troubleshooting

At a Glance

Subject of this 
Chapter

This chapter explains how to find and resolve XBTG unit problems. 

What's in this 
Chapter?

This chapter contains the following sections:

Section Topic Page

6.1 Troubleshooting Checklists 103

6.2 Self Test 105
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6.1 Troubleshooting Checklists

Troubleshooting Checklists

At a glance When a problem occurs, be sure to follow each checklist item and follow the 
instructions given. 
The main problems that occur during use of the XBTG unit are:
� the panel display is blank,
� connected devices cannot be used.

Note: If this does not solve the problem, please contact your local Schneider 
Electric distributor.
For hardware and software problems, contact the Schneider Electric distributor 
where you bought the XBTG unit.
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No display The table below presents a procedure to follow and countermeasure associated 
when the panel display is blank.

Devices cannot 
be used

The table below presents a procedure to follow and countermeasure associated 
when the connected devices cannot be used.

Step Check Item/Operation Countermeasure

1 Are all Vijeo Designer screens 
downloaded to the XBTG unit?

If not, download to the XBTG.

2 Is the Initial Panel ID set up correctly in 
Vijeo Designer?

If not, enter the Initial Panel ID and re-
download the screen data.

3 Is the XBTG unit’s status LED lit? If the LED is orange, the backlight is 
burned out. Please change the backlight 
(See Replacing the backlight, p. 113).

4 Is the voltage level within the designated 
range?

Voltage level (See Electrical 
specifications, p. 32).

5 Turn the power supply OFF. -

6 Are the power cable terminals correctly 
connected?

If not, connect the terminals correctly 
(See Wiring Precautions, p. 67).

7 Turn the power supply ON. -

8 Is the power lamp lit? If not lit -> Hardware problem.

9 Is the backlight lit? If the backlight is burned out, please 
change the backlight (See Replacing the 
backlight, p. 113). 

10 Did the above procedure correct the 
problem?

If not,  -> Hardware problem.

Step Check Item/Operation Countermeasure

1 Turn the power supply OFF. -

2 Are the power cable terminals correctly 
connected?

If not, connect the terminals correctly 
(See Wiring Precautions, p. 67).

3 Is the correct Device/PLC protocol and 
driver information set up in Vijeo 
Designer?

If not, enter the correct protocol and 
driver information.

4 Is the Device/PLC connection cable 
correctly connected?

Refer to the Device/PLC’s manual and 
correctly (See Wiring Precautions, p. 67) 
connect the cable.

5 Did the above procedure correct the 
problem?

If not,  -> Hardware problem.
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6.2 Self Test

Self test item list

At a glance The XBTG unit is equipped with a number of self diagnosis features used to check 
its System and Interfaces for any problems.

Self Test On Offline tab press on Self Test icon, Self Test tab appears.
The following figure presents Self Test tab for units:
� XBTG2110,
� XBTG2120,
� XBTG2130,
� XBTG2220,
� XBTG2330.
  

The following figure presents Self Test tab for units:
� XBTG4320,
� XBTG4330,
� XBTG5320,
� XBTG5330,
� XBTG6330.

Return

Self Test

COM 2

COM 1

Touch Panel

Disp. Pattern

Char. Pattern Video Memory
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Return

Self Test

COM 2

COM 1

Touch Panel

Disp. Pattern

Char. Pattern Video Memory
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Details This following table describes all icon’s Selt Test tab.

SIO Cable wiring The following figure presents loopback wiring for testing COM ports (COM1, COM2). 

Icon Description

Char. Pattern Checks each font’s pattern and kanji-characters’ROM. Used when 
kanji-characters do not display. If there is no error, the message OK 
will appear, if there is an error, the message NG will appear.

Disp Pattern Used when the device contents will not display correctly to check the 
drawing function.

Touch Panel Touch Panel check. Checks if each touch cell highlights when 
pressed.

COM 1, COM 2 (1) Checks the RS-232C and RS-485 SIO lines for areas where 
communication problems develop. To run the check, connecting the 
SIO cable is necessary. If all is normal, OK displays; if there is a 
problem, an error message appears.

Video Memory This item is used to check video memory (memory used for screen 
display). Use this feature when your screen display is not correct. This 
result of this test will be either OK (no problem) or NG (problem).

Legend

(1): not available for XBTG2110/2120/2220/4320.

2

3
4

5
8
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COM1
RS-232C
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7
Maintenance

At a glance

Subject of this 
section

This section presents the maintenance principle of XBTG unit.

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Regular Cleaning 110

Periodic check points 112

Replacing the backlight 113
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Regular Cleaning

Cleaning the 
dispplay

When the surface or the frame of the display gets dirty, soak a soft cloth in water 
with a neutral detergent, wring the cloth tightly, and wipe the display. 

Do not use hard or pointed objects to operate the touch-screen panel, since it can 
damage the panel surface.

Installation 
Gasket

The installation (See Installation procedures, p. 63) gasket protects the XBTG and 
improves its water resistance.

Procedure The following table presents operating mode to installation gasket.

Note: Do not use paint thinner, organic solvents, or a strong acid compound to 
clean the unit.

Note: A gasket which has been used for a long period of time may have scratches 
or dirt on it, and could have lost much of its water resistance.  Be sure to change 
the gasket at least once a year, or when scratches or dirt become visible.

Step Action

1 Place the XBTG on a flat clean, level surface facing the display face 
downwards. 

2 Remove the gasket from the XBTG.

3 Attach the new gasket (See Accessories, p. 26) to the XBTG. Be sure to insert 
the gasket into the XBTG’s groove so that the gasket’s groove sides are 
vertical. 

4 Check if the gasket is attached to the XBTG correctly.

Gasket

Rear face

Gasket
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Note: The gasket must be inserted correctly into the groove for the XBTG’s 
moisture resistance to be equivalent to IP65f.
Be sure the gasket’s seam is not inserted into any of the unit’s corners, only in the 
straight sections of the groove. Inserting it into a corner may lead to its eventually 
tearing.

The upper surface of the gasket should protrude approximately 2mm out from the 
groove. Be sure to check that the gasket is correctly inserted before installing the 
XBTG into a panel.

2.0 mm [0.08 in.]
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Periodic check points

At a glance To keep your XBTG unit in its best condition, please inspect the following points 
periodically.
XBTG Operation Environment
� Is the operating temperature within the allowable range (0°C to 50°C )(32°F  

122°F)?
� Is the operating humidity within the specified range ((20%RH to 85%RH for 

XBTG2110) or 10%RH to 90%RH, dry  bulb temperature of 39°C(102.2°F) or 
less)?

� Is the operating atmosphere free of corrosive gasses?

Electrical Specifications
� Is the input voltage within Ratings?

� XBTG2110: 20.4 to 27.6 Volts dc,
� All other XBTG models:  19.2 to 28.8 Volts dc.

Related Items
� Are all power cords and cables connected properly?  Have any become loose?
� Are all mounting brackets holding the unit securely?
� Are there many scratches or traces of dirt on the installation gasket?
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Replacing the backlight

At a glance You can replace XBTG’s backlight  (See Accessories, p. 26) except for XBTG2110/
2330.
For backlight replacement details, refer to the replacement backlight unit’s 
installation guide.

XBTG2110/2330 The XBTG2110 and XBTG2330’s backlight can not be replaced by a user.
For backlight replacement, contact your local Schneider Electric distributor.

Principle When the unit’s backlight burns out, the unit’s status LED will turn orange. If the 
OFFLINE menu’s USE TOUCHPANEL AFTER BACKLIGHT BURNS OUT feature 
is set to NO, the XBTG’s touch panel will be disabled.
XBTG Series units use a CFL, long-life type backlight. The actual life of the backlight 
however, will vary depending on the XBTG’s operating conditions, and replacement 
may be required. 
A XBTG Series backlight has a life, when the backlight is lit continuously (time 
required for brightness to fall to half its normal level.), 
� for XBTG2110 of 25,000 hours (approx. 2.8 years, at 25°C and 24 hour 

operation),
� for other XBTG of 50,000 hours (approx. 5.7 years, at 25°C and 24 hour 

operation).
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C
CE marking, 21
CF Card

Installation, 84
Connecting the Power Cord, 68
Connecting the Power Supply, 70

E
Ethernet Cable Connector, 80

F
Fasteners, 60

G
Grounding, 71

I
Input/Output Line placement, 73
Installation

CF Card, 84
Fasteners, 60
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P
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Specification
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Environmental, 33
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Memory, 39
Other Interfaces, 47
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T
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Tool Port Connector, 75
Troubleshooting, 103
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XBTG6330
Dimensions, 58
Offline Settings, 95
Panel cut dimensions, 59
Settings, 94
System Settings, 98
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Programming manual

Altivar 31

Variable speed drives
for asynchronous motors

V1.7
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Warnings

When the drive is powered up, the power components and some of the control
components are connected to the line supply. It is extremely dangerous to touch
them. The drive cover must be kept closed.

In general, the drive power supply must be disconnected before any operation on
either the electrical or mechanical parts of the installation or machine.
After the ALTIVAR has been switched off and the display has disappeared
completely, wait for 10 minutes before working on the equipment. This is the time
required for the capacitors to discharge.
The motor can be stopped during operation by inhibiting start commands or the
speed reference while the drive remains powered up. If personnel safety requires
prevention of sudden restarts, this electronic locking system is not sufficient: fit
a cut-off on the power circuit.

The drive is fitted with safety devices which, in the event of a fault, can shut down
the drive and consequently the motor. The motor itself may be stopped by a
mechanical blockage. Finally, voltage variations, especially line supply failures,
can also cause shutdowns.
If the cause of the shutdown disappears, there is a risk of restarting which may
endanger certain machines or installations, especially those which must
conform to safety regulations.

In this case the user must take precautions against the possibility of restarts, in
particular by using a low speed detector to cut off power to the drive if the motor
performs an unprogrammed shutdown.

The drive must be installed and set up in accordance with both international and
national standards. Bringing the device into conformity is the responsibility of
the systems integrator who must observe the EMC directive among others within
the European Union.
The specifications contained in this document must be applied in order to
comply with the essential requirements of the EMC directive.

The Altivar 31 must be considered as a component: it is neither a machine nor a
device ready for use in accordance with European directives (machinery
directive and electromagnetic compatibility directive). It is the responsibility of
the end user to ensure that the machine meets these standards.

The drive must not be used as a safety device for machines posing a potential
risk of material damage or personal injury (lifting equipment, for example). In
such applications, overspeed checks and checks to ensure that the trajectory
remains under constant control must be made by separate devices which are
independent of the drive. 

The products and equipment described in this document may be changed or
modified at any time, either from a technical point of view or in the way they are
operated. Their description can in no way be considered contractual.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 2488 of 3383



3

Steps for setting up the starter

1 - Delivery of the drive
• Check that the drive reference printed on the label is the same as that on the delivery note corresponding to the purchase order.
• Remove the Altivar 31 from its packaging and check that it has not been damaged in transit.

2 - Check that the line voltage is compatible with the supply voltage range of the drive
(see the ATV 31Installation Manual).

- The drive may be damaged if the line voltage is not compatible.

3 - Fit the drive
4 - Connect the following to the drive:
• The line supply, ensuring that it is:

- compatible with the voltage range of the drive
- switched off

• The motor, ensuring that its coupling corresponds to the line voltage
• The control via the logic inputs
• The speed reference via the logic or analog inputs

5 - Switch on the drive, but do not give a run command
6 - Configure the following: 
The nominal frequency (bFr) of the motor, if it is different from 50 Hz.

7 - Configure the following in the drC- menu:
The motor parameters, only if the factory configuration of the drive is not suitable.

8 - Configure the following in the I-O-, CtL- and FUn- menus:
The application functions (only if the factory configuration of the drive is not suitable), for example the control mode: 3-wire, or 2-wire
transition detection, or 2-wire level detection, or 2-wire level detection with forward direction priority, or local control for ATV31pppA.

The user must ensure that the programmed functions are compatible with the wiring diagram used.

9 - Set the following in the SEt- menu:
- The ACC (Acceleration) and dEC (Deceleration) parameters
- The LSP (Low speed when the reference is zero) and HSP (High speed when the reference is maximum) parameters
- The ItH parameter (Motor thermal protection)

10 - Start the drive

Practical recommendations
• Preparations can be made for programming the drive by filling in the configuration and settings tables (see page 77), in particular when 

the factory configuration has to be changed.
• It is always possible to return to the factory settings using the FCS parameter in the drC-, I-O-, CtL- and FUn- menus (return to the 

configuration selected by the CFG parameter).
The assignment of CFG results directly in a return to the selected configuration.

• For simple applications where the factory settings are suitable, the ATV31 is configured so as to be equally robust as the ATV28 factory 
settings.

• To achieve optimized drive performance in terms of accuracy and response time, it is essential to:
- Enter the values given on the motor rating plate in the Motor control menu drC- (page 23).
- Perform an auto-tune operation with the motor cold and connected, using parameter tUn in the drC- menu (page 24).

(Auto-tuning measures the stator resistance of the motor in order to optimize the control algorithms).
- Adjust parameters FLG and StA in the Settings menu SEt- (page 20).

• To locate the description of a function quickly, use the index of functions on page 82.
• Before configuring a function, read the "Function compatibility" section on pages 14 and 15.
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Factory configuration

Factory settings
The Altivar 31 is factory-set for the most common operating conditions:
• Display: Drive ready (rdY) with motor stopped, and motor frequency with motor running
• Motor frequency (bFr): 50 Hz 
• Constant torque application with sensorless flux vector control (UFt = n)
• Normal stop mode on deceleration ramp (Stt = rMP).
• Stop mode in the event of a fault: Freewheel
• Linear ramps (ACC, dEC): 3 seconds
• Low speed (LSP): 0 Hz 
• High speed (HSP): 50 Hz 
• Motor thermal current (ItH) = nominal motor current (value depending on drive rating)
• Standstill injection braking current (SdC) = 0.7 x nominal drive current, for 0.5 seconds
• Automatic adaptation of the deceleration ramp in the event of overvoltage on braking
• No automatic restarting after a fault
• Switching frequency 4 kHz
• Logic inputs:

- LI1, LI2 (2 directions of operation): 2-wire transition detection control, LI1 = forward, LI2 = reverse, inactive on ATV 31ppppppA drives 
(not assigned) 

- LI3, LI4: 4 preset speeds (speed 1 = speed reference or LSP, speed 2 = 10 Hz, speed 3 = 15 Hz, speed 4 = 20 Hz).
- LI5 - LI6: Inactive (not assigned)

• Analog inputs:
- AI1: Speed reference 0-10 V, inactive on ATV 31ppppppA (not assigned)
- AI2: Summed speed reference input 0±10 V
- AI3: 4-20 mA inactive (not assigned)

• Relay R1: The contact opens in the event of a fault (or drive off)
• Relay R2: Inactive (not assigned)
• Analog output AOC: 0-20 mA inactive (not assigned)

ATV 31ppppppA range
When they leave the factory, ATV 31ppppppA drives are supplied with local control activated: the RUN, STOP buttons and the drive
potentiometer are active. Logic inputs LI1 and LI2 and analog input AI1 are inactive (not assigned). 

If the above values are compatible with the application, the drive can be used without changing the settings.
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Software enhancements

Since it was first marketed, the Altivar ATV 31 has been equipped with additional functions. Software version V1.2 has now been updated
to V1.7. This documentation relates to version V1.7.
The software version appears on the rating plate attached to the side of the drive.

Enhancements to version V1.7 compared with V1.2
New parameters
Motor control menu 
• CFG: Choice of source configuration for the factory settings function (see page 26).

This parameter is also accessible in the I-O-, CtL-, and FUn- menus (pages 29, 41 and 65).

Application functions menu FUn-
• Inr: Ramp increment (see page 43)

Fault menu FLt-
• LEt: Configuration of external fault detection (see page 67).

New possible assignments for relays R1 and R2
• Relays R1 and R2 can now be assigned to LI1..LI6. It then returns the value of the selected logic input (see page 28).
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Basic functions

Drive thermal protection
Functions:
Thermal protection by PTC probe fitted on the heatsink or integrated in the power module.
Indirect protection of the drive against overloads by tripping in the event of an overcurrent. Typical tripping points:

- Motor current = 185% of nominal drive current: 2 seconds
- Motor current = 150% of nominal drive current: 60 seconds

Drive ventilation
The fan starts up when the drive is powered up then shuts down after 10 seconds if a run command has not been received.
The fan is powered automatically when the drive is unlocked (operating direction + reference). It is powered down a few seconds after the
drive is locked (motor speed < 0.2 Hz and injection braking completed).
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Basic functions

Motor thermal protection
Function:
Thermal protection by calculating the I2t.
The protection takes account of self-cooled motors.

Caution: The memory of the motor thermal state returns to zero when the drive is disconnected.
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Setup - Preliminary recommendations

Prior to switching on and configuring the drive

With power switching via line contactor

User adjustment and extension of functions
If necessary, the display and buttons can be used to modify the settings and to extend the functions described in the following pages. It is
very easy to return to the factory settings using the FCS parameter in the drC-, I-O-, CtL- and FUn- menus (set InI to activate the function,
see page 26, 30, 41 or 65).
There are three types of parameter:
- Display: Values displayed by the drive
- Setting: Can be changed during operation or when stopped
- Configuration: Can only be modified when stopped and no braking is taking place. Can be displayed during operation.

Start up
Important: In factory settings mode on power-up, or in a manual fault reset or after a stop command, the motor can only be powered once
the "forward", "reverse" and "DC injection stop" commands have been reset. If they have not been reset, the drive will display "nSt" but will
not start. If the automatic restart function is configured (parameter Atr in the FLt- menu, see page 66), these commands are taken into
account without a reset being necessary.

Test on a low power motor or without a motor
• In factory settings mode, "motor phase loss" detection is active (OPL = YES). To check the drive in a test or maintenance environment 

without having to switch to a motor with the same rating as the drive (particularly useful in the case of high power drives), deactivate 
"motor phase loss" detection (OPL = NO).

• Configure the voltage/frequency ratio: UFt = L (drC- menu on page 24)

Using motors in parallel
• Configure the voltage/frequency ratio: UFt = L (drC- menu on page 24)

- Check that the line voltage is compatible with the supply voltage range of the drive (see pages 3 and 4 of the ATV 31 
Installation Manual). The drive may be damaged if the line voltage is not compatible.

- Ensure the logic inputs are switched off (state 0) to prevent accidental starting. Otherwise, an input assigned to the 
run command may cause the motor to start immediately on exiting the configuration menus.

- Avoid operating the contactor frequently (premature ageing of the filter capacitors). Use inputs LI1 to LI6 to control 
the drive.

- These instructions are vital for cycles < 60 s, otherwise the load resistor may be damaged.

- Check that changes to the current operating settings do not present any danger. Changes should preferably be made 
with the drive stopped.

• Motor thermal protection will not be provided by the drive if the motor current is less than 0.2 times the nominal drive current.

• Motor thermal protection is no longer provided by the drive. Provide an alternative means of thermal protection on every motor. 
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Functions of the display and the keys

• Pressing  or  does not store the selection.

• Press and hold down (>2 s)  or  to scroll through the data quickly.

To save and store the selection: ENT 

The display flashes when a value is stored.

Normal display, with no fault present and no starting:

- 43.0: Display of the parameter selected in the SUP- menu (default selection: motor frequency).
In current limit mode, the display flashes.

- init: Initialization sequence
- rdY: Drive ready
- dcb: DC injection braking in progress
- nSt: Freewheel stop
- FSt: Fast stop
- tUn: Auto-tuning in progress

The display flashes to indicate the presence of a fault.

Altivar 31

ESC

ENT

RUN

ERR

CAN• Four 7-segment displays

• Enters a menu or a parameter, 
or saves the displayed 
parameter or value

• Returns to the previous 
menu or parameter, or 
increases the displayed 
value

• Exits a menu or parameter, or 
clears the displayed value to 
return to the previous stored 
value

• Goes to the next menu or 
parameter, or decreases 
the displayed value

• Red LED
"DC bus ON"

• 2 CANopen status LEDs
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Functions of the display and the keys

ATV31ppppppA:

• Pressing  or  does not store the selection.

• Press and hold down (>2 s)  or  to scroll through the data quickly.

To save and store the selection: ENT 

The display flashes when a value is stored.

Normal display, with no fault present and no starting:
- 43.0: Display of the parameter selected in the SUP- menu (default selection: output frequency applied to the motor).

In current limit mode, the display flashes.
- init: Initialization sequence
- rdY: Drive ready
- dcb: DC injection braking in progress
- nSt: Freewheel stop
- FSt: Fast stop
- tUn: Auto-tuning in progress

The display flashes to indicate the presence of a fault.

Altivar 31

RUN

ESC

ENT

STOP
RESET

RUN

ERR

CAN

• Reference potentiometer,
active if the Fr1 parameter in the 
CtL- menu is configured as AIP

• Four 7-segment displays

• Enters a menu or a parameter, or 
saves the displayed parameter or 
value

• Returns to the previous menu or 
parameter, or increases the 
displayed value

• Exits a menu or a parameter,
or clears the displayed value to return 
to the previous stored value

• Goes to the next menu or 
parameter, or decreases the 
displayed value

STOP/RESET button
• Used to reset faults
• Can be used to control motor stopping

- If tCC (I-O- menu) is not configured 
as LOC, it is a freewheel stop.

- If tCC (I-O- menu) is configured as 
LOC, stopping is on a ramp, but if 
injection braking is in progress, a 
freewheel stop takes place.

• RUN button: Controls motor
switch-on in forward mode, if 
parameter tCC in the I-O- menu is 
configured as LOC

• Red LED
"DC bus ON"

• 2 CANopen status LEDs
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Remote terminal option

This module is a local control unit which can be mounted on the door of the wall-mounted or floor-standing enclosure. It has a cable with
connectors, which is connected to the drive serial link (see the manual supplied with the terminal). It has the same display and the same
programming buttons as the Altivar 31 with the addition of a switch to lock access to the menus and three buttons for controlling the drive:
• FWD/REV: reversal of the direction of rotation
• RUN: motor run command
• STOP/RESET: Motor stop command or fault reset
Pressing the button a first time stops the motor, and if DC injection standstill braking is configured, pressing it a second time stops this
braking.

View of the front panel:                                                                                                                    View of the rear panel:

Note: Customer password protection has priority on the switch. 

Saving and loading configurations
Up to four complete configurations for ATV 31 drives can be stored on the remote terminal. These configurations can be saved, transported
and transferred from one drive to another of the same rating. 4 different operations for the same device can also be stored on the terminal.
See the SCS and FCS parameters in the drC-, I-O-, CtL- and FUn- menus.

• The access locking switch on the remote terminal also prevents the drive settings being accessed via the keypad.
• When the remote terminal is disconnected, if the drive has been locked, the keypad will remain locked.
• In order for the remote terminal to be active, the tbr parameter in the COM- menu must remain in factory settings mode: 19.2 

(see page 80).

ESC

ENT

RUNFWD
REV

STOP
RESET

4-character
display unit

Connector

Access locking switch:

• positions: settings and display accessible
(SEt- and SUP- menus)

• position: all menus can be accessed
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Programming

Access to menus

Some parameters can be accessed in a number of menus for increased user-friendliness:
- Entering settings
- Return to factory settings
- Restoring and saving the configuration

A dash appears after menu and sub-menu codes to differentiate them from parameter codes.
Examples: FUn- menu, ACC parameter.
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Displays the drive status

Motor frequency (the factory setting is only visible
the first time the drive is powered up)

Motor control

Faults

Communication

Monitoring

Settings

Menus

I/O

Control

Functions

Power-up

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 2498 of 3383



13

Programming

Accessing menu parameters
To save and store the selection:  

The display flashes when a value is stored.
Example:

All the menus are "drop-down" type menus, which means that after the last parameter, if you continue to press , you will return to the
first parameter and, conversely, you can switch from the first parameter to the last parameter by pressing .

If, after modifying any of the parameters (nth), you quit a menu and return to this menu without having accessed another menu in the
meantime, you will be taken directly to the nth parameter (see below). If, in the meantime, you have accessed another menu or have
restarted the system, you will always be taken to the first parameter in the menu (see above).

Configuration of the bFr parameter
This parameter can only be modified in stop mode without a run command.

Code Description Adjustment 
range

Factory setting

bFr Standard motor frequency 50 
This parameter is only visible the first time the drive is switched on.
It can be modified at any time in the drC- menu.
50 Hz: IEC
60 Hz: NEMA
This parameter modifies the presets of the following parameters: HSP page 19, Ftd page 22, FrS page 23 and tFr page
25.

ENT
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1 flash
(save)
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Function compatibility

Incompatible functions
The following functions will be inaccessible or deactivated in the cases described below:

Automatic restart
This is only possible for 2-wire level detection control (tCC = 2C and tCt = LEL or PFO).

Flying restart
This is only possible for 2-wire level detection control (tCC = 2C and tCt = LEL or PFO).
This function is locked if automatic standstill injection is configured as DC (AdC = Ct).

Reverse
On the ATV31pppA range only, this function is locked if local control is active (tCC = LOC).

Function compatibility table
The choice of application functions may be limited by the number of I/O and by the fact that some functions are incompatible with one
another. Functions which are not listed in this table are fully compatible.
If there is an incompatibility between functions, the first function configured will prevent the remainder being configured.

To configure a function, first check that functions which are incompatible with it are unassigned, especially those which are
assigned in the factory settings.

(1)Excluding special application with reference channel Fr2 (see diagrams 33 and 35)

Priority functions (functions which cannot be active simultaneously):

Stop functions have priority over run commands.
Speed references via logic command have priority over analog references. 
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Summing inputs (factory setting) p A p A
+/- speed (1) p p p p
Management of limit switches p
Preset speeds (factory setting) X p p A
PI regulator p p p p p p
Jog operation X p X p p
Brake control p p p
DC injection stop p A
Fast stop A
Freewheel stop X X

p Incompatible functions Compatible functions Not applicable

X A The function indicated by the arrow has priority over the 
other.
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Function compatibility

Logic and analog input application functions 
Each of the functions on the following pages can be assigned to one of the inputs. 
A single input can activate several functions at the same time (reverse and 2nd ramp for example). The user must therefore ensure that
these functions can be used at the same time.
The SUP- display menu (parameters LIA and AIA on page 73) can be used to display the functions assigned to each input in order to check
their compatibility.

Before assigning a reference, a command or a function to a logic or analog input, check that this input has not already been assigned in the
factory settings, and that no other input has been assigned to an incompatible or unwanted function.

• Example of incompatible function to be unassigned:
To activate "+/- speed", first unassign the preset speeds and summing input 2.

• Example of unwanted function to be unassigned:
To control an ATV31pppA at the terminals it is advisable to unassign the potentiometer and the RUN button.

The following table indicates the factory-set input assignments and the procedure for unassigning them.

Assigned input
Function Code To unassign, set to: Page

ATV31ppp ATV31pppA
LI2 Reverse rrS nO 27
LI3 LI3 2 preset speeds PS2 nO 50
LI4 LI4 4 preset speeds PS4 nO 50
AI1 Reference 1 Fr1 Anything but AI1 38

RUN button Forward tCC 2C or 3C 27
AIP (potentiometer) Reference 1 Fr1 Anything but AIP 38

AI2 AI2 Summing input 2 SA2 nO 48
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List of functions that can be assigned to inputs/outputs

Logic inputs Page Code Factory setting
ATV31ppp ATV31pppA

Not assigned - - LI5 - LI6 LI1 - LI2
LI5 - LI6

Forward - - LI1
2 preset speeds 50 PS2 LI3 LI3
4 preset speeds 50 PS4 LI4 LI4
8 preset speeds 50 PS8

16 preset speeds 51 PS16

2 preset PI references 57 Pr2

4 preset PI references 57 Pr4

+ speed 54 USP

- speed 54 dSP

Jog operation 52 JOG

Ramp switching 43 rPS

Switching for 2nd current limit 61 LC2

Fast stop via logic input 45 FSt

DC injection via logic input 45 dCI

Freewheel stop via logic input 46 nSt

Reverse 27 rrS LI2
External fault 67 EtF

RESET (fault reset) 66 rSF

Forced local mode 70 FLO

Reference switching 39 rFC

Control channel switching 40 CCS

Motor switching 62 CHP

Forward limit switch 64 LAF

Reverse limit switch 64 LAr

Fault inhibit 68 InH

Analog inputs Page Code Factory setting
ATV31ppp ATV31pppA

Not assigned - - AI3 AI1 - AI3
Reference 1 38 Fr1 AI1 AIP 

(potentiometer)
Reference 2 38 Fr2

Summing input 2 48 SA2 AI2 AI2
Summing input 3 48 SA3

PI regulator feedback 57 PIF

Analog/logic output Page Code Factory setting
Not assigned - - AOC/AOV
Motor current 28 OCr

Motor frequency 28 rFr

Motor torque 28 OLO

Power supplied by the drive 28 OPr

Drive fault (logic data) 28 FLt

Drive running (logic data) 28 rUn

Frequency threshold reached (logic data) 28 FtA

High speed (HSP) reached (logic data) 28 FLA

Current threshold reached (logic data) 28 CtA

Frequency reference reached (logic data) 28 SrA

Motor thermal threshold reached (logic data) 28 tSA

Brake sequence (logic data) 60 bLC
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List of functions that can be assigned to inputs/outputs

Relay Page Code Factory setting
Not assigned - - R2
Drive fault 28 FLt R1
Drive running 28 rUn

Frequency threshold reached 28 FtA

High speed (HSP) reached 28 FLA

Current threshold reached 28 CtA

Frequency reference reached 28 SrA

Motor thermal threshold reached 28 tSA

Brake sequence 60 bLC

Copy of the logic input 28 LI�p
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List of functions that can be assigned to the CANopen and Modbus 
control word bits

Bits 11 to 15 of the control word Page Code

2 preset speeds 50 PS2

4 preset speeds 50 PS4

8 preset speeds 50 PS8

16 preset speeds 51 PS16

2 preset PI references 57 Pr2

4 preset PI references 57 Pr4

Ramp switching 43 rPS

Switching for 2nd current limit 61 LC2

Fast stop via logic input 45 FSt

DC injection via logic input 45 dCI

External fault 67 EtF

Reference switching 39 rFC

Control channel switching 40 CCS

Motor switching 62 CHP
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Settings menu SEt-

The adjustment parameters can be modified with the drive running or stopped.

Check that it is safe to make changes during operation. Changes should preferably be made in stop mode.

These parameter appear regardless of how the other menus have been configured.

These parameters only appear if the corresponding function has been selected in another menu. When the corresponding
function is also accessible and adjustable from within the configuration menu, to aid programming their description is detailed
in these menus, on the pages indicated.

Code Description Adjustment 
range

Factory setting

LFr Speed reference via the remote terminal 0 to HSP
This parameter appears if LCC = YES (page 40) or if Fr1/Fr2 = LCC (page 38), and if the remote terminal is 
online. In this case, LFr can also be accessed via the drive keypad.
LFr is reset to 0 when the drive is powered down.

rPI Internal PI regulator reference See page 57 0.0 to 100% 0
ACC Acceleration ramp time according to 

parameter Inr 
(see page 43)

3 s

Defined as the acceleration time between 0 and the nominal frequency FrS (parameter in the drC- menu).
AC2 2nd acceleration ramp time See page 44 according to 

parameter Inr 
(see page 43)

5 s

dE2 2nd deceleration ramp time See page 44 according to 
parameter Inr 
(see page 43)

5 s

dEC Deceleration ramp time according to 
parameter Inr 
(see page 43)

3 s

Defined as the deceleration time between the nominal frequency FrS (parameter in the drC- menu) and 0.
Check that the value of dEC is not too low in relation to the load to be stopped.

tA1 Start of CUS-type acceleration ramp rounded 
as % of total ramp time (ACC or AC2)

See page 42 0 to 100 10%

tA2 End of CUS-type acceleration ramp rounded 
as % of total ramp time (ACC or AC2)

See page 42 0 to (100-tA1) 10%

tA3 Start of CUS-type deceleration ramp rounded 
as % of total ramp time (dEC or dE2)

See page 42 0 to 100 10%

tA4 End of CUS-type deceleration ramp rounded 
as % of total ramp time (dEC or dE2)

See page 42 0 to (100-tA3) 10%

LSP Low speed 0 to HSP 0 Hz
(Motor frequency at min. reference)

HSP High speed LSP to tFr bFr
(Motor frequency to max. reference): Check that this setting is suitable for the motor and the application.
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Settings menu SEt-

(1) In corresponds to the nominal drive current indicated in the Installation Manual and on the drive rating plate.
(2)Caution: These settings are not related to the "automatic standstill DC injection" function.

Code Description Adjustment 
range

Factory setting

ItH Motor thermal protection - max. thermal current 0.2 to 1.5 In (1) According to drive 
rating

Set ItH to the nominal current on the motor rating plate.
Please refer to OLL on page 68 if you wish to suppress thermal protection.

UFr IR compensation/voltage boost 0 to 100% 20
- For UFt (page 24) = n or nLd: IR compensation
- For UFt = L or P: Voltage boost
Used to optimize the torque at very low speed (increase UFr if the torque is insufficient).
Check that the value of UFr is not too high for when the motor is warm (risk of instability).

Modifying UFt (page 24) will cause UFr to return to the factory setting (20%).
FLG Frequency loop gain 1 to 100% 20

Parameter can only be accessed if UFt (page 24) = n or nLd.
The FLG parameter adjusts the drive’s ability to follow the speed ramp based on the inertia of the machine 
being driven.
Too high a gain may result in operating instability.

StA Frequency loop stability 1 to 100% 20
Parameter can only be accessed if UFt (page 24) = n or nLd.
Used to adapt the return to steady state after a speed transient (acceleration or deceleration), according to 
the dynamics of the machine.
Gradually increase the stability to avoid any overspeed.

SLP Slip compensation 0 to 150% 100
Parameter can only be accessed if UFt (page 24) = n or nLd.
Used to adjust the slip compensation value fixed by nominal motor speed.
The speeds given on motor rating plates are not necessarily exact.
• If slip setting < actual slip: the motor is not rotating at the correct speed in steady state.
• If slip setting > actual slip: the motor is overcompensated and the speed is unstable.

IdC Level of DC injection braking current activated 
via logic input or selected as stop mode (2).

See page 46 0 to In (1) 0.7 In (1)

tdC Total DC injection braking time selected as stop 
mode (2).

See page 46 0.1 to 30 s 0.5 s

tdC1 Automatic standstill DC injection time See page 47 0.1 to 30 s 0.5 s
SdC1 Level of automatic standstill DC injection current See page 47 0 to 1.2 In (1) 0.7 In (1)
tdC2 2nd automatic standstill DC injection time See page 47 0 to 30 s 0 s
SdC2 2nd level of standstill DC injection current See page 47 0 to 1.2 In (1) 0.5 In (1)

These parameters only appear if the corresponding function has been selected in another menu. When the corresponding
function is also accessible and adjustable from within the configuration menu, to aid programming their description is detailed
in these menus, on the pages indicated.
Those which are underlined appear in factory settings mode.
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In this case, 
increase StA

In this case, 
reduce StA
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Settings menu SEt-

(1) In corresponds to the nominal drive current indicated in the Installation Manual and on the drive rating plate.

Code Description Adjustment 
range

Factory setting

JPF Skip frequency 0 to 500 0 Hz
Prevents prolonged operation at a frequency range of ± 1 Hz around JPF. This function prevents a critical 
speed which leads to resonance. Setting the function to 0 renders it inactive.

JF2 2nd skip frequency 0 to 500 0 Hz
Prevents prolonged operation at a frequency range of ± 1 Hz around JF2. This function prevents a critical 
speed which leads to resonance. Setting the function to 0 renders it inactive.

JGF Jog operating frequency See page 52 0 to 10 Hz 10 Hz
rPG PI regulator proportional gain See page 57 0.01 to 100 1
rIG PI regulator integral gain See page 57 0.01 to 100/s 1/s
FbS PI feedback multiplication coefficient See page 57 0.1 to 100 1
PIC Reversal of the direction of correction of the PI 

regulator  
See page 57 nO - YES nO

rP2 2nd preset PI reference See page 57 0 to 100% 30%
rP3 3rd preset PI reference See page 57 0 to 100% 60%
rP4 4th preset PI reference See page 57 0 to 100% 90%
SP2 2nd preset speed See page 51 0 to 500 Hz 10 Hz
SP3 3rd preset speed See page 51 0 to 500 Hz 15 Hz
SP4 4th preset speed See page 51 0 to 500 Hz 20 Hz
SP5 5th preset speed See page 51 0 to 500 Hz 25 Hz
SP6 6th preset speed See page 51 0 to 500 Hz 30 Hz
SP7 7th preset speed See page 51 0 to 500 Hz 35 Hz
SP8 8th preset speed See page 51 0 to 500 Hz 40 Hz
SP9 9th preset speed See page 51 0 to 500 Hz 45 Hz
SP10 10th preset speed See page 51 0 to 500 Hz 50 Hz
SP11 11th preset speed See page 51 0 to 500 Hz 55 HZ
SP12 12th preset speed See page 51 0 to 500 Hz 60 Hz
SP13 13th preset speed See page 51 0 to 500 Hz 70 Hz
SP14 14th preset speed See page 51 0 to 500 Hz 80 Hz
SP15 15th preset speed See page 51 0 to 500 Hz 90 Hz
SP16 16th preset speed See page 51 0 to 500 Hz 100 Hz
CLI Current limit 0.25 to 1.5 In (1) 1.5 In (1)

Used to limit the torque and the temperature rise of the motor.
CL2 2nd current limit See page 61 0.25 to 1.5 In (1) 1.5 In (1)
tLS Low speed operating time 0 to 999.9 s 0 (no time limit)

Following operation at LSP for a defined period, a motor stop is requested automatically. The motor restarts 
if the frequency reference is greater than LSP and if a run command is still present.
Caution: Value 0 corresponds to an unlimited time

rSL Restart error threshold ("wake-up" threshold) See page 58 0 to 100% 0
UFr2 IR compensation, motor 2 See page 63 0 to 100% 20
FLG2 Frequency loop gain, motor 2 See page 63 1 to 100% 20
StA2 Stability, motor 2 See page 63 1 to 100% 20
SLP2 Slip compensation, motor 2 See page 63 0 to 150% 100%

These parameters only appear if the corresponding function has been selected in another menu. When the corresponding
function is also accessible and adjustable from within the configuration menu, to aid programming their description is detailed
in these menus, on the pages indicated.
Those which are underlined appear in factory settings mode.

����
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Settings menu SEt-

(1) In corresponds to the nominal drive current indicated in the Installation Manual and on the drive rating plate.

Code Description Adjustment 
range

Factory setting

Ftd Motor frequency threshold above which the relay contact 
(R1 or R2 = FtA) closes or output AOV = 10 V (dO = StA)

0 to 500 Hz bFr

ttd Motor thermal state threshold above which the relay contact (R1 
or R2 = tSA) closes or output AOV = 10 V (dO = tSA)

0 to 118% 100%

Ctd Motor current threshold beyond which the relay contact  
(R1 or R2 = CtA) closes or output AOV = 10 V (dO = CtA)

0 to 1.5 In (1) In (1)

SdS Scale factor for display parameter SPd1/SPd2/SPd3 (SUP- 
menu on page 72) 

0.1 to 200 30

Used to scale a value in proportion to the output frequency rFr: the machine speed, the motor speed, etc.
- If SdS y 1, SPd1 is displayed (possible definition = 0.01)
- If 1 < SdS y 10, SPd2 is displayed (possible definition = 0.1)
- If SdS > 10, SPd3 is displayed (possible definition = 1)
- If SdS > 10 and SdS x rFr > 9999:

Display of Spd3 =  to 2 decimal places 

Example: For 24 223, display is 24.22
- If SdS > 10 and SdS x rFr > 65535, display locked at 65.54

Example: Display motor speed for
4-pole motor, 1500 rpm at 50 Hz (synchronous speed):
SdS = 30
SPd3 = 1500 at rFr = 50 Hz

SFr Switching frequency See page 25 2.0 to 16 kHz 4 kHz
This parameter can also be accessed in the drC- menu.

����

SdS x rFr
1000
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Motor control menu drC-

With the exception of tUn, which can power up the motor, parameters can only be modified in stop mode, with no run command
present.

On the optional remote terminal, this menu can be accessed with the switch in the  position.

Drive performance can be optimized by:
- Entering the values given on the motor rating plate in the drive menu
- Performing an auto-tune operation (on a standard asynchronous motor)

(1) In corresponds to the nominal drive current indicated in the Installation Manual and on the drive rating plate.

Code Description Adjustment 
range

Factory setting

bFr Standard motor frequency 50
50 Hz: IEC
60 Hz: NEMA
This parameter modifies the presets of the following parameters: HSP page 19, Ftd page 22, FrS page 23 and 
tFr page 25.

UnS Nominal motor voltage given on the rating plate According to drive 
rating

According to drive 
rating

ATV31pppM2: 100 to 240 V
ATV31pppM3X: 100 to 240 V
ATV31pppN4: 100 to 500 V
ATV31pppS6X: 100 to 600 V

FrS Nominal motor frequency given on the rating plate 10 to 500 Hz 50 Hz

The ratio must not exceed the following values:

ATV31pppM2: 7 max.
ATV31pppM3X: 7 max.
ATV31pppN4: 14 max.
ATV31pppS6X: 17 max.
The factory setting is 50 Hz, or preset to 60 Hz if bFr is set to 60 Hz.

nCr Nominal motor current given on the rating plate 0.25 to 1.5 In (1) According to drive 
rating

nSP Nominal motor speed given on the rating plate 0 to 32760 RPM According to drive 
rating

0 to 9999 RPM then 10.00 to 32.76 KRPM
If, rather than the nominal speed, the rating plate indicates the synchronous speed and the slip in Hz or as
a %, calculate the nominal speed as follows:

• Nominal speed = Synchronous speed x
or

• Nominal speed = Synchronous speed x  (50 Hz motors)
or

• Nominal speed = Synchronous speed x  (60 Hz motors)

COS Motor Cos Phi given on the rating plate 0.5 to 1 According to drive 
rating

���
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Standard motor frequency

Return to factory settings/restore configuration
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UnS (in volts)
FrS (in Hz)

100 - slip as a %
100

50 - slip in Hz
50

60 - slip in Hz
60
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Motor control menu drC-

(1)Procedure:
- Check that the motor is cold.
- Disconnect the cables from the motor terminals.
- Measure the resistance between 2 of the motor terminals (U. V. W) without modifying its connection.
- Use the  keys to enter half the measured value.
- Increase the factory setting of UFr (page 20) to 100% rather than 20%.

Do not use rSC on any other setting than nO or tUn = POn with the flying restart function (FLr page 67).

Code Description Adjustment 
range

Factory setting

rSC Cold state stator resistance nO
nO: Function inactive. For applications which do not require high performance or do not tolerate automatic 
autotuning (passing a current through the motor) each time the drive is powered up.
InIt: Activates the function. To improve low-speed performance whatever the thermal state of the motor.
 XXXX : Value of cold state stator resistance used, in m .
Caution: 
• It is strongly recommended that this function is activated in Lifting and Handling applications.
• The function should only be activated (InIt) when the motor is in cold state.
• When rSC = InIt, parameter tUn is forced to POn. At the next run command, the stator resistance is 

measured with an auto-tune. Parameter rSC then changes to this value (XXXX) and maintains it; tUn 
remains forced to POn. Parameter rSC remains at InIt as long as the measurement has not been performed.

• Value XXXX can be forced or modified using the  keys (1).
tUn Motor control auto-tuning nO

It is essential that all the motor parameters (UnS, FrS, nCr, nSP, COS) are configured correctly before 
performing auto-tuning.
nO: Auto-tuning not performed.
YES: Auto-tuning is performed as soon as possible, then the parameter automatically switches to dOnE 
or nO in the event of a fault (the tnF fault is displayed if tnL = YES (see page 68).
dOnE: Use of the values given the last time auto-tuning was performed.
rUn: Auto-tuning is performed every time a run command is sent.
POn: Auto-tuning is performed on every power-up.
LI1 to LI6: Auto-tuning is performed on the transition from 0 V 1 of a logic input assigned to this function.
Caution: 
tUn is forced to POn if rSC = InIt.
Auto-tuning is only performed if no command has been activated. If a "freewheel stop" or "fast stop" function 
is assigned to a logic input, this input must be set to 1 (active at 0).
Auto-tuning may last for 1 to 2 seconds. Do not interrupt; wait for the display to change to "dOnE" or "nO".

During auto-tuning the motor operates at nominal current.
tUS Auto-tuning status

(information only, cannot be modified)
tAb

tAb: The default stator resistance value is used to control the motor.
PEnd: Auto-tuning has been requested but not yet performed.
PrOG: Auto-tuning in progress
FAIL: Auto-tuning has failed.
dOnE: The stator resistance measured by the auto-tuning function is used to control the motor.
Strd: The cold state stator resistance (rSC other than nO) that is used to control the motor.

UFt Selection of the type of voltage/frequency ratio n
L: Constant torque for motors connected in parallel or special motors
P: Variable torque: pump and fan applications
n: Sensorless flux vector control for constant torque applications
nLd: Energy saving, for variable torque applications not requiring high dynamics (behaves in a similar way 
to the P ratio at no load and the n ratio on load)

����

L

UnS

FrS

n
P

Voltage

Frequency 
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Motor control menu drC-

(1)SCS and FCS can be accessed via several configuration menus but they concern all menus and parameters as a whole.
(2)Parameter can also be accessed in the settings menu (SEt-).

Code Description Adjustment 
range

Factory setting

nrd Random switching frequency YES
YES: Frequency with random modulation
nO: Fixed frequency
Random frequency modulation prevents any resonance which may occur at a fixed frequency.

SFr Switching frequency 
(1)

2.0 to 16 kHz 4 kHz

The frequency can be adjusted to reduce the noise generated by the motor.
If the frequency has been set to a value higher than 4 kHz, in the event of an excessive rise in temperature,
the drive will automatically reduce the switching frequency and increase it again once the temperature has
returned to normal.

tFr Maximum output frequency 10 to 500 Hz 60 Hz
The factory setting is 60 Hz, or preset to 72 Hz if bFr is set to 60 Hz.

SrF Suppression of the speed loop filter nO
nO: The speed loop filter is active (prevents the reference being exceeded).
YES: The speed loop filter is suppressed (in position control applications, this reduces the response time 
and the reference may be exceeded).

SCS Saving the configuration
(1)

nO

nO: Function inactive
StrI: Saves the current configuration (but not the result of auto-tuning) to EEPROM. SCS automatically 
switches to nO as soon as the save has been performed. This function is used to keep another configuration 
in reserve, in addition to the current configuration. 
When drives leave the factory the current configuration and the backup configuration are both initialized with 
the factory configuration.
• If the remote terminal option is connected to the drive, the following additional selection options will 

appear: FIL1, FIL2, FIL3, FIL4 (files available in the remote terminal's EEPROM memory 
for saving the current configuration). They can be used to store between 1 and 4 different configurations 
which can also be stored on or even transferred to other drives of the same rating.
SCS automatically switches to nO as soon as the save has been performed.

For StrI and FIL2 to FIL4 to be taken into account, the ENT key must be held down for 2 s.
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Motor control menu drC-

(1)SCS, CFG and FCS can be accessed via several configuration menus but they concern all menus and parameters as a whole.
(2)The following parameters are not modified by this function, they retain the same configuration:

- bFr (Standard motor frequency) page 23.
- LCC (Control via remote display terminal) page 40.
- COd (Terminal locking code) page 73.
- The parameters in the Communication menu COM-.
- The parameters in the Display menu SUP-.

Code Description Adjustment 
range

Factory setting

CFG Source configuration Std
Choice of source configuration.
StS: Run/stop configuration.
Identical to the factory configuration apart from the I/O assignments:
• Logic inputs:

- LI1, LI2 (2 directions of operation): 2-wire transition detection control, LI1 = forward, LI2 = reverse, 
inactive on ATV 31ppppppA drives (not assigned) 

- LI3 to LI6: Inactive (not assigned)
• Analog inputs:

- AI1: Speed reference 0-10 V, inactive on ATV 31ppppppA drives (not assigned)
- AI2, AI3: Inactive (not assigned)

• Relay R1: The contact opens in the event of a fault (or drive switched off)
• Relay R2: Inactive (not assigned)
• Analog output AOC: 0-20 mA inactive (not assigned)
Std: Factory configuration (see page 4).

The assignment of CFG results directly in a return to the selected configuration.

FCS Return to factory settings/restore configuration
(1)

nO

nO: Function inactive
rECI: The current configuration becomes identical to the backup configuration previously saved by 
SCS = StrI. rECI is only visible if the backup has been carried out. FCS automatically changes to nO as soon 
as this action has been performed.
InI: The current configuration is replaced by the configuration selected by parameter CFG (2). FCS 
automatically changes to nO as soon as this action has been performed.
• If the remote terminal option is connected to the drive, the following additional selection options appear, 

as long as the corresponding files have been loaded in the remote terminal's EEPROM memory (0 to 4 
files): FIL1, FIL2, FIL3, FIL4. They enable the current configuration to be replaced with one 
of the 4 configurations which may be loaded on the remote terminal.
FCS automatically changes to nO as soon as this action has been performed.
Caution: If nAd appears on the display briefly once the parameter has switched to nO, this means that 
the configuration transfer is not possible and has not been performed (different drive ratings for example). 
If ntr appears on the display briefly once the parameter has switched to nO, this means that a 
configuration transfer error has occurred and the factory settings must be restored using InI.
In both cases, check the configuration to be transferred before trying again.

For rECI, InI and FL1 to FL4 to be taken into account, the ENT key must be held down for 2 s.

����

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 2512 of 3383



27

I/O menu I-O- 

The parameters can only be modified when the drive is stopped and no run command is present.
On the optional remote terminal, this menu can be accessed with the switch in the  position.

Code Description Factory setting
tCC 2-wire/3-wire control

(Type of control)
2C
ATV31pppA: LOC

Control configuration: 
2C = 2-wire control
3C = 3-wire control
LOC = local control (drive RUN/STOP/RESET) for ATV31pppA only (invisible if LAC = L3, see page 38).

2-wire control: The open or closed state of the input controls running or stopping. 

Wiring example:
LI1: forward
LIx: reverse

3-wire control (pulse control): A "forward" or "reverse" pulse is sufficient to control starting, a "stop" pulse is
sufficient to control stopping. 
Example of wiring:
LI1: stop
LI2: forward
LIx: reverse

To change the assignment of tCC press the "ENT" key for 2 s. This causes the following functions 
to return to their factory setting: rrS, tCt and all functions affecting logic inputs.

tCt Type of 2-wire control (parameter only accessible if tCC = 2C) trn
LEL: State 0 or 1 is taken into account for run or stop.
trn: A change of state (transition or edge) is necessary to initiate operation, in order to prevent accidental 
restarts after a break in the power supply.
PFO: State 0 or 1 is taken into account for run or stop, but the "forward" input always takes priority over 
the "reverse" input.

rrS Reverse operation via logic input if tCC = 2C: LI2
if tCC = 3C: LI3
if tCC = LOC: nO

If rrS = nO, reverse operation is active, by means of negative voltage on AI2 for example.
nO: Not assigned
LI1 : Logic input LI1
LI2: Logic input LI2, can be accessed if tCC = 2C
LI3: Logic input LI3
LI4: Logic input LI4
LI5: Logic input LI5
LI6: Logic input LI6
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2-wire/3-wire control

Return to factory settings/restore configuration
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24 V LI1 LIx
ATV 31

24 V LI1 LI2 LIx
ATV 31
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I/O menu I-O- 

Code Description Factory setting
CrL3

CrH3

Value for low speed (LSP) on input AI3, can be set between 0 and 20 mA
Value for high speed (HSP) on input AI3, can be set between 4 and 20 mA

4 mA
20 mA

These two parameters are used to configure the input for 0-20 mA, 4-20 mA, 20-4 mA, etc.

AO1t Configuration of the analog output 0A
0A: 0 - 20 mA configuration (use terminal AOC)
4A: 4 - 20 mA configuration (use terminal AOC)
10U: 0 - 10 V configuration (use terminal AOV)

dO Analog/logic output AOC/AOV nO
nO: Not assigned
OCr: Motor current. 20 mA or 10 V corresponds to twice the nominal drive current.
OFr: Motor frequency. 20 mA or 10 V corresponds to the maximum frequency tFr (page 25).
Otr: Motor torque. 20 mA or 10 V corresponds to twice the nominal motor torque.
OPr: Power supplied by the drive. 20 mA or 10 V corresponds to twice the nominal drive power.
Making the following assignments (1) will transform the analog output to a logic output (see the diagram in
the Installation Manual):
FLt: Drive fault
rUn: Drive running
FtA: Frequency threshold reached (Ftd parameter in the SEt- menu, page 22)
FLA: High speed (HSP) reached
CtA: Current threshold reached (Ctd parameter in the SEt- menu, page 22)
SrA: Frequency reference reached
tSA: Motor thermal threshold reached (ttd parameter in the SEt- menu, page 22)
bLC: Brake sequence (for information, as this assignment can be only be activated or deactivated from the 
FUn- menu, see page 60)
APL: Loss of 4-20 mA signal, even if LFL = nO (page 68) 
The logic output is in state 1 (24 V) when the selected assignment is active, with the exception of FLt (state 1
if the drive is not faulty).

(1) With these assignments, configure AOt = 0A.

r1 Relay r1 FLt
nO: Not assigned
FLt: Drive fault
rUn: Drive running
FtA: Frequency threshold reached (Ftd parameter in the SEt- menu, page 22)
FLA: High speed (HSP) reached
CtA: Current threshold reached (Ctd parameter in the SEt- menu, page 22)
SrA: Frequency reference reached
tSA: Motor thermal threshold reached (ttd parameter in the SEt- menu, page 22)
APL: Loss of 4-20 mA signal, even if LFL = nO (page 68) 
LI1 to LI6: Returns the value of the selected logic input.

The relay is powered up when the selected assignment is active, with the exception of FLt (powered up if
the drive is not faulty).

����

AI 3
(mA)

0

LSP

HSP

CrL3 CrH3 20
AI 3
(mA)

0

LSP

HSP

CrL3CrH3
(20 mA)(4 mA)

Frequency Frequency 

Example:
20 - 4 mA
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I/O menu I-O-

(1)SCS, CFG and FCS can be accessed via several configuration menus but they concern all menus and parameters as a whole.

Code Description Factory setting
r2 Relay r2 nO

nO: Not assigned
FLt: Drive fault
rUn: Drive running
FtA: Frequency threshold reached (Ftd parameter in the SEt- menu, page 22)
FLA: High speed (HSP) reached
�CtA: Current threshold reached (Ctd parameter in the SEt- menu, page 22)
SrA: Frequency reference reached
tSA: Motor thermal threshold reached (ttd parameter in the SEt- menu, page 22)
bLC: Brake sequence (for information, as this assignment can be only be activated or deactivated from the 
FUn- menu, see page 60)
APL: Loss of 4-20 mA signal, even if LFL = nO (page 68) 
LI1 to LI6: Returns the value of the selected logic input.
The relay is powered up when the selected assignment is active, with the exception of FLt (powered up if
the drive is not faulty). 

SCS Saving the configuration
(1)
nO: Function inactive
StrI: Saves the current configuration (but not the result of auto-tuning) to EEPROM. SCS automatically 
switches to nO as soon as the save has been performed. This function is used to keep another configuration 
in reserve, in addition to the current configuration. 
When drives leave the factory the current configuration and the backup configuration are both initialized with 
the factory configuration.
• If the remote terminal option is connected to the drive, the following additional selection options will 

appear: FIL1, FIL2, FIL3, FIL4 (files available in the remote terminal's EEPROM memory 
for saving the current configuration). They can be used to store between 1 and 4 different configurations 
which can also be stored on or even transferred to other drives of the same rating.
SCS automatically switches to nO as soon as the save has been performed.

For StrI and FIL2 to FIL4 to be taken into account, the ENT key must be held down for 2 s.

CFG Source configuration Std
Choice of source configuration.
StS: Run/stop configuration.
Identical to the factory configuration apart from the I/O assignments:
• Logic inputs:

- LI1, LI2 (2 directions of operation): 2-wire transition detection control, LI1 = forward, LI2 = reverse, 
inactive on ATV 31ppppppA drives (not assigned) 

- LI3 to LI6: Inactive (not assigned)
• Analog inputs:

- AI1: Speed reference 0-10 V, inactive on ATV 31ppppppA drives (not assigned)
- AI2, AI3: Inactive (not assigned)

• Relay R1: The contact opens in the event of a fault (or drive switched off)
• Relay R2: Inactive (not assigned)
• Analog output AOC: 0-20 mA inactive (not assigned)

Std: Factory configuration (see page 4).
The assignment of CFG results directly in a return to the selected configuration.

����
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I/O menu I-O- 

(1)SCS, CFG and FCS can be accessed via several configuration menus but they concern all menus and parameters as a whole.
(2)The following parameters are not modified by this function, they retain the same configuration:

- bFr (Standard motor frequency) page 23.
- LCC (Control via remote display terminal) page 40.
- COd (Terminal locking code) page 73.
- The parameters in the Communication menu COM-.
- The parameters in the Display menu SUP-.

Code Description Factory setting
FCS Return to factory settings/restore configuration

(1)
nO: Function inactive
rECI: The current configuration becomes identical to the backup configuration previously saved by 
SCS = StrI. rECI is only visible if the backup has been carried out. FCS automatically changes to nO as soon 
as this action has been performed.
InI: The current configuration is replaced by the configuration selected by parameter CFG (2).
 FCS automatically changes to nO as soon as this action has been performed.
• If the remote terminal option is connected to the drive, the following additional selection options appear, 

as long as the corresponding files have been loaded in the remote terminal's EEPROM memory (0 to 4 
files): FIL1, FIL2, FIL3, FIL4. They enable the current configuration to be replaced with one 
of the 4 configurations that may be loaded on the remote terminal.
FCS automatically changes to nO as soon as this action has been performed.
Caution: If nAd appears on the display briefly once FCS has switched to nO, this means that the 
configuration transfer is not possible and has not been performed (different drive ratings for example). If 
ntr appears on the display briefly once the parameter has switched to nO, this means that a 
configuration transfer error has occurred and the factory settings must be restored using InI.
In both cases, check the configuration to be transferred before trying again.

For rECI, InI and FL1 to FL4 to be taken into account, the ENT key must be held down for 2 s.
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Control menu CtL-

The parameters can only be modified when the drive is stopped and no run command is present.
On the optional remote terminal, this menu can be accessed with the switch in the  position.

Control and reference channels
Run commands (forward, reverse, etc.) and references can be sent by the following channels:

Note:
The STOP keys on the keypad and the remote terminal may retain priority (PSt parameter in the CtL- menu).

The LAC parameter in the CtL- menu can be used to select priority modes for the control and reference channels. It has 3 function levels:

These channels can be combined as follows if parameter LAC = L1 or L2.
Highest priority to lowest priority: Local forcing, CANopen, Modbus, Remote terminal, Terminal/Keypad (from right to left in the diagram
below).

See the detailed diagrams on pages 33 and 34.

• On ATV31 drives, in factory settings mode, control and reference are managed by the terminal.

• On ATV31pppA drives, in factory settings mode, control is via the keypad and the reference is set via the potentiometer for this keypad.

• With a remote terminal, if LCC = YES (CtL- menu), control and reference are managed by the remote terminal (reference via LFr, SEt- 
menu).

Command CMD Reference rFr
tEr: Terminal (LI.) AI1-AI2-AI3: Terminal
LOC: Keypad (RUN/STOP) on ATV31pppA only AIP: Potentiometer on ATV31pppA only
LCC: Remote terminal (RJ45 socket) LCC: ATV31 keypad or ATV31pppA keypad or remote terminal
Mdb: Modbus (RJ45 socket) Mdb: Modbus (RJ45 socket)
CAn: CANopen (RJ45 socket) CAn: CANopen (RJ45 socket)

• LAC = L1: Basic functions. The channels are managed in order of priority. This level is interchangeable with ATV28.
• LAC = L2: Provides the option of additional functions compared with L1:

- +/- speed (motorized potentiometer)
- Brake control
- Switching for 2nd current limit
- Motor switching
- Management of limit switches

• LAC = L3: Same options as with L2. Management of the control and reference channels is configurable.
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Return to factory settings/restore configuration
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Terminal/Keypad

Remote terminal
Forced local mode
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Control menu CtL-

The channels can be combined by configuration, if LAC = L3.

Combined control and reference (parameter CHCF = SIM):

Parameter rFC can be used to select channel Fr1 or Fr2 or to configure a logic input or a control word bit for remote switching of either.
See the detailed diagrams on pages 35 et 37.

Separate control and reference (parameter CHCF = SEP): 
Reference

Parameter rFC can be used to select channel Fr1 or Fr2 or to configure a logic input or a control word bit for remote switching of either.

Control

Parameter CCS can be used to select channel Cd1 or Cd2 or to configure a logic input or a control word bit for remote switching of either.

See the detailed diagrams on pages 35 and 36.

���

Selection of reference 
channel: parameter Fr1
The control channel is 
connected to the same 
source.

Selection of reference 
channel: parameter Fr2
The control channel is 
connected to the same 
source.

Control and reference

���

Selection of reference 
channel: parameter Fr1

Selection of reference 
channel: parameter Fr2

Reference

���

Selection of control 
channel: parameter Cdl

Selection of control 
channel: parameter Cd2

Control
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Reference channel for LAC = L1 or            

(1) Except for ATV31pppA: Fr1 is factory-set to AIP.

L2

nO

SA2

AI1

AI2

AI3

AIP

(SP1)

SP2

SP16

nO

nO

rFC

LI

LCC
FLO

Modbus
CANopen

HSP
FrH rFr

LSP

SA3

AI1

AI2

AI3

AIP nO

nO

nO

nO
nO

Y
E

S

AI1

AI2

AI3

UPdt

Fr1

UPdH

AI1

AI2

AI3

AIP

UPdt

Fr2

UPdH

nO

AI1

AI2

AI3

AIP

ACC DEC

AC2 DE2

PIF

PIF

LFr

LI
LI

LI

+
speed

-
speed

+
speed

-
speed

Preset speeds

PI function
see page 55

Jog 
operation

PI not assigned

PI assigned

C
ha

nn
el

 1
C

ha
nn

el
 2

Remote 
terminal

Forced local mode

Ramps

Parameter:
The black square represents
the factory setting assignment (1)

Key:

Function accessible for LAC = L2 

"Modbus" or "CANopen" is selected online by
writing the appropriate control word (see the bus-
specific documentation).

Note: In order to configure the +/- speed 
command (Fr1 = UPdt or UPdH), 
summing inputs SA2/SA3 and the preset 
speeds must be deconfigured 
beforehand.

Reference A

Reference B

(1)
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Control channel for LAC = L1 or L2
Parameters FLO, LCC and the selection of the Modbus or CANopen bus are common to the reference and control channels.
Example: LCC = YES sets the drive to control and reference via the remote terminal.

   

(1) Except for ATV31pppA: tCC is factory-set to LOC.

�� ��
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���

������	
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���
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����

��
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	�

���

���

���

���

	�

	�
���

(STOP 
priority)Remote terminal

Parameter:
The black square represents
the factory setting assignment (1)

Remote 
terminal

ATV31pppA 
keypad ATV31pppA keypad

Forward
Reverse
STOP

Key:

(1)
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Reference channel for LAC = L3

(1) Except for ATV31pppA: Fr1 and FLOC are factory-set to AIP.

(SP1)

SP2

SP16

nO

nO
rFC

FLO

HSP
FrH rFr

LSP
SA3

AI1

AI2

AI3

AIP

nO

nO

nO

AI1

AI2

AI3

UPdt

Fr1

UPdH

AI1

AI2

AI3

AIP

UPdt

Fr2

UPdH

nO

AI1

AI2

AI3

Mdb

LCC

AIP

CAn

ACC DEC

AC2 DE2

PIF

LI

Mdb

CAn
PIF

LI

nO

LI

Mdb

LCC

CAn

Mdb

LCC

CAn

nO

SA2

AI1

AI2

AI3

AIP

LFr

LFr

LFr

LFr

LFr

Mdb

LCC

CAn

FLOC

AI1

AI2

AI3

AIP

LCC

LI

+
speed

-
speed

+
speed

-
speed

Preset speeds

PI function
see page 55

Jog 
operation

PI not assigned

Remote 
terminal

Forced local mode

Ramps

Parameter:
The black square represents the 
factory setting assignment (1)

PI assigned

Remote 
terminal

Remote 
terminal

Remote 
terminal

Key:

C
ha

nn
el

 1
C

ha
nn

el
 2

Note: In order to configure the +/- speed command (Fr1 = UPdt or UPdH), summing
inputs SA2/SA3 and the preset speeds must be deconfigured beforehand.

Remote 
terminal

(1)

Reference A

Reference B

(1)

JOG operation is 
only active with the 
reference and 
control at the 
terminals (ALp and 
LIp)
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Control channel for LAC = L3
Combined reference and control
Parameters Fr1, Fr2, rFC, FLO and FLOC are common to reference and control. The control channel is therefore determined by the
reference channel.
Example: If reference Fr1 = AI1 (analog input on terminal block) control is via LI (logic input on terminal block). 

(1) Except for ATV31pppA: Fr1 and FLOC are factory-set to AIP.
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(STOP has 
priority)

Forced local
mode

Parameter:
The black square represents
the factory setting assignment (1)

Forward
Reverse
STOP

Remote terminal

Remote terminal

ATV31pppA keypad

ATV31pppA keypad

Remote terminal

ATV31pppA keypad

Remote terminal

ATV31pppA keypad

Key:

(1) (1)
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Control channel for LAC = L3
Mixed mode (separate reference and control)
Parameters FLO and FLOC are common to reference and control. 
Example: If the reference is in local forced mode via AI1 (analog input on terminal block) control in local forced mode is via LI (logic input 
on terminal block). 

(1) Except for ATV31pppA: Cd1 is factory-set to LOC and FLOC is factory-set to AIP.

���

���

���

���

��

��

�	


��

����

�� � ����

��� � ���

��� � �����

��� � ����

��� � ����

����

����

��

����

�� � ����

��� � ���

���

���

���

��

���

���

��

��	

���

��

��

����

���

���

���

���

�
��

���

���

���

���

��

�	


���

���

���

(STOP has 
priority)

Forced local
mode

Parameter:
The black square represents
the factory setting assignment (1)

Forward
Reverse
STOP

Remote terminal Remote terminal

ATV31pppA keypad
Keypad

ATV31pppA

Remote terminal

ATV31pppA keypad
Remote terminal

ATV31pppA keypad

Key:

(1) (1)
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There may be an incompatibility between functions (see the incompatibility table, page 14). In this case, the first function
configured will prevent the remainder being configured.

(1)CAUTION:
• You cannot assign UPdt to Fr1 or Fr2 and UPdH to Fr1 or Fr2 at the same time. Only one of the UPdt/UPdH assignments is permitted 

on each reference channel.
• The +/- speed function in Fr1 is incompatible with several functions (see page 14). Before configuring it, these functions must be 

unassigned, especially the summing inputs (set SA2 to nO page 48) and the preset speeds (set PS2 and PS4 to nO page 50) which are 
assigned in the factory settings.

• In Fr2, the +/- speed function is compatible with the preset speeds, summing inputs and the PI regulator.

Code Description Adjustment 
range

Factory setting

LAC Function access level L1
L1: Access to standard functions. Significantly, this level is interchangeable with ATV28.
L2: Access to advanced functions in the Fun menu:

- +/- speed (motorized potentiometer)
- Brake control
- Switching for second current limit
- Motor switching
- Management of limit switches

L3: Access to advanced functions and channel management by configuration.

Assigning LAC to L3 will restore the factory settings of the Fr1 (below), Cd1 (page 39),
CHCF (page 39), and tCC (page 27) parameters. The latter is forced to "2C" on ATV31pppA.
L3 can only be restored to L2 or L1 and L2 to L1 by means of a "factory setting" via FCS
(page 41).

In order to change the assignment of LAC, you must press and hold down the "ENT" key for 2 seconds. 
Fr1 Configuration reference 1 AI1

AIP for 
ATV31pppA

AI1: Analog input AI1
AI2: Analog input AI2
AI3: Analog input AI3
AIP: Potentiometer (ATV31pppA only)

If LAC = L2 or L3, the following additional assignments are possible:

UPdt: (1)  +/- speed via LI. See configuration page 54.
UpdH: (1) +/- speed via keys on the ATV31 or ATV31pppA keypad or remote terminal. 
For operation, display the frequency rFr (see page 72). The +/- speed function via the keypad or display
terminal is controlled from the SUP- menu by setting to parameter rFr.

If LAC = L3, the following additional assignments are possible:

LCC: Reference via the remote terminal, LFr parameter in the SEt- menu page 19.
Ndb: Reference via Modbus
CAn: Reference via CANopen

Fr2 Configuration reference 2 nO
nO: Not assigned
AI1: Analog input AI1
AI2: Analog input AI2
AI3: Analog input AI3
AIP: Potentiometer (ATV31pppA only)

If LAC = L2 or L3, the following additional assignments are possible:

UPdt: (1) +/- speed via LI. See configuration page 54.
UpdH: (1) +/- speed via keys on the ATV31 or ATV31pppA keypad or remote terminal. For operation,
display the frequency rFr (see page 72). The +/- speed function via the keypad or display terminal is
controlled from the SUP- menu by setting to parameter rFr.

If LAC = L3, the following additional assignments are possible:

LCC: Reference via the remote terminal, LFr parameter in the SEt- menu page 19.
Ndb: Reference via Modbus
CAn: Reference via CANopen

����
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Code Description Adjustment 
range

Factory setting

rFC Reference switching Fr1
Parameter rFC can be used to select channel Fr1 or Fr2 or to configure a logic input or a control bit for 
remote switching of Fr1 or Fr2.
Fr1: Reference = Reference 1
Fr2: Reference = Reference 2
LI1: Logic input LI1
LI2: Logic input LI2
LI3: Logic input LI3
LI4: Logic input LI4
LI5: Logic input LI5
LI6: Logic input LI6

If LAC = L3, the following additional assignments are possible:

C111: Bit 11 of the Modbus control word
C112: Bit 12 of the Modbus control word
C113: Bit 13 of the Modbus control word
C114: Bit 14 of the Modbus control word
C115: Bit 15 of the Modbus control word
C211: Bit 11 of the CANopen control word
C212: Bit 12 of the CANopen control word
C213: Bit 13 of the CANopen control word
C214: Bit 14 of the CANopen control word
C215: Bit 15 of the CANopen control word

The reference can be switched with the drive running. 
Fr1 is active when the logic input or control word bit is in state 0. 
Fr2 is active when the logic input or control word bit is in state 1.

CHCF Mixed mode (control channels separated from reference channels) SIM
Can be accessed if LAC = L3
SIN: Combined
SEP: Separate

Cd1 Configuration of control channel 1 tEr
LOC for 
ATV31pppA

Can be accessed if CHCF = SEP and LAC = L3
tEr: Terminal block control
LOC: Keypad control (ATV31pppA only)
LCC: Remote terminal control
Ndb: Control via Modbus
CAn: Control via CAN

Cd2 Configuration of control channel 2 Mdb:
Can be accessed if CHCF = SEP and LAC = L3
tEr: Terminal block control
LOC: Keypad control (ATV31pppA only)
LCC: Remote terminal control
Ndb: Control via Modbus
CAn: Control via CAN

These parameters only appear if the function has been enabled.

����
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Code Description Adjustment 
range

Factory setting

CCS Control channel switching Cd1
Can be accessed if CHCF = SEP and LAC = L3
Parameter CCS can be used to select channel Cd1 or Cd2 or to configure a logic input or a control bit for
remote switching of Cd1 or Cd2.
Cd1: Control channel = Channel 1
Cd2: Control channel = Channel 2
LI1: Logic input LI1
LI2: Logic input LI2
LI3: Logic input LI3
LI4: Logic input LI4
LI5: Logic input LI5
LI6: Logic input LI6
C111: Bit 11 of the Modbus control word
C112: Bit 12 of the Modbus control word
C113: Bit 13 of the Modbus control word
C114: Bit 14 of the Modbus control word
C115: Bit 15 of the Modbus control word
C211: Bit 11 of the CANopen control word
C212: Bit 12 of the CANopen control word
C213: Bit 13 of the CANopen control word
C214: Bit 14 of the CANopen control word
C215: Bit 15 of the CANopen control word

Channel 1 is active when the input or control word bit is in state 0.
Channel 2 is active when the input or control word bit is in state 1.

COp Copy channel 1 to channel 2
(copy only in this direction)

nO

Can be accessed if LAC = L3
nO: No copy
SP: Copy reference
Cd: Copy control
ALL: Copy control and reference
• If channel 2 is controlled via the terminal block, channel 1 control is not copied.
• If channel 2 reference is set via AI1, AI2, AI3 or AIP, channel 1 reference is not copied.
• The reference copied is FrH (before ramp) unless the channel 2 reference is set via +/- speed. In this 

case, the reference copied is rFr (after ramp)

- Copying the control and/or the reference may change the direction of rotation.

LCC Control via remote terminal nO
Parameter can only be accessed with the remote terminal option and if LAC = L1 or L2. 
nO: Function inactive
YES: Enables control of the drive using the STOP/RESET, RUN and FWD/REV buttons on the terminal.
The speed reference is then given by parameter LFr in the SEt- menu. Only the freewheel, fast stop and DC
injection stop commands remain active on the terminal block. If the drive/terminal connection is cut or if the
terminal has not been connected, the drive locks in an SLF fault.

PSt Stop priority YES
This function gives priority to the STOP key on the keypad (ATV31pppA only) or the STOP key on the remote 
terminal, regardless of the control channel (terminal block or communication bus).
nO: Function inactive
YES: STOP key priority
In order to change the assignment of PSt, you must press and hold down the "ENT" key for 2 seconds. 

rOt Direction of operation authorized dFr
Direction of operation authorized for the RUN key on the keypad (ATV31pppA only) or the RUN key on the 
remote terminal.
dFr: Forward
drS: Reverse
bOt: Both directions are authorized (except for the keypad on the ATV31pppA:  Forward only).

These parameters only appear if the function has been enabled.

����
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(1)SCS, CFG and FCS can be accessed via several configuration menus but they concern all menus and parameters as a whole.
(2)The following parameters are not modified by this function, they retain the same configuration:

- bFr (Standard motor frequency) page 23.
- LCC (Control via remote display terminal) page 40.
- COd (Terminal locking code) page 73.
- The parameters in the Communication menu COM-.
- The parameters in the Display menu SUP-.

Code Description Adjustment 
range

Factory setting

SCS Saving the configuration (1)
nO: Function inactive
StrI: Saves the current configuration (but not the result of auto-tuning) to EEPROM. SCS automatically 
switches to nO as soon as the save has been performed. This function is used to keep another configuration 
in reserve, in addition to the current configuration. 
When drives leave the factory the current configuration and the backup configuration are both initialized with 
the factory configuration.
• If the remote terminal option is connected to the drive, the following additional selection options will 

appear: FIL1, FIL2, FIL3, FIL4 (files available in the remote terminal's EEPROM memory 
for saving the current configuration). They can be used to store between 1 and 4 different configurations 
which can also be stored on or even transferred to other drives of the same rating.
SCS automatically switches to nO as soon as the save has been performed.

For StrI and FIL2 to FIL4 to be taken into account, the ENT key must be held down for 2 s.

CFG Source configuration Std
Choice of source configuration.
StS: Run/stop configuration.
Identical to the factory configuration apart from the I/O assignments:
• Logic inputs:

- LI1, LI2 (2 directions of operation): 2-wire transition detection control, LI1 = forward, LI2 = reverse, 
inactive on ATV 31ppppppA drives (not assigned) 

- LI3 to LI6: Inactive (not assigned)
• Analog inputs:

- AI1: Speed reference 0-10 V, inactive on ATV 31ppppppA drives (not assigned)
- AI2, AI3: Inactive (not assigned)

• Relay R1: The contact opens in the event of a fault (or drive switched off)
• Relay R2: Inactive (not assigned)
• Analog output AOC: 0-20 mA inactive (not assigned)
Std: Factory configuration (see page 4).

The assignment of CFG results directly in a return to the selected configuration.

FCS Return to factory settings/Restore configuration
(1)
nO: Function inactive
rECI: The current configuration becomes identical to the backup configuration previously saved by SCS 
= StrI. rECI is only visible if the backup has been carried out. FCS automatically changes to nO as soon as 
this action has been performed.
InI: The current configuration is replaced by the configuration selected by parameter CFG (2).
 FCS automatically changes to nO as soon as this action has been performed.
• If the remote terminal option is connected to the drive, the following additional selection options appear, 

as long as the corresponding files have been loaded in the remote terminal's EEPROM memory (0 to 4 
files): FIL1, FIL2, FIL3, FIL4. They enable the current configuration to be replaced with one 
of the 4 configurations that may be loaded on the remote terminal.
FCS automatically changes to nO as soon as this action has been performed.
Caution: If nAd appears on the display briefly once FCS has switched to nO, this means that the 
configuration transfer is not possible and has not been performed (different drive ratings for example). If 
ntr appears on the display briefly once the parameter has switched to nO, this means that a 
configuration transfer error has occurred and the factory settings must be restored using InI.
In both cases, check the configuration to be transferred before trying again.

For rECI, InI and FL1 to FL4 to be taken into account, the ENT key must be held down for 2 s.

����
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The parameters can only be modified when the drive is stopped and no run command is present.
On the optional remote terminal, this menu can be accessed with the switch in the  position.

Some functions have numerous parameters. In order to clarify programming and avoid having to scroll through endless parameters, these
functions have been grouped in sub-menus.
Like menus, sub-menus are identified by a dash after their code:  for example.

There may be an incompatibility between functions (see the incompatibility table 14). In this case, the first function configured will
prevent the remainder being configured.

Code Description Adjustment 
range

Factory setting

rPC- Ramps
rPt Type of ramp 

Defines the shape of the acceleration and deceleration ramps.
LIn

LIn: Linear
S: S ramp
U: U ramp
CUS: Customized

S ramps

The curve coefficient is fixed,
with t2 = 0.6 x t1
with t1 = set ramp time.

The curve coefficient is fixed,
with t2 = 0.5 x t1
with t1 = set ramp time.

tA1: Can be set between 0 and 100% (of ACC or AC2)
tA2: Can be set between 0 and (100% - tA1) (of ACC
or AC2)
tA3: Can be set between 0 and 100% (of dEC or dE2)
tA4: Can be set between 0 and (100% - tA3) (of dEC or
dE2)

tA1 Start of CUS-type acceleration ramp rounded 
as % of total ramp time (ACC or AC2)

0 to 100 10%

These parameters only appear if the function has been enabled.
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Customized ramps
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(1)When values higher than 9999 are displayed on the drive or on the remote terminal, a dot is displayed after the thousands digit.
This type of display can lead to confusion between values which have two digits after the decimal point and values higher than 9999.
Check the value of the parameter Inr.
Example:
-If Inr = 0.01, the value  15.65  corresponds to a setting of 15.65 s.
-If Inr = 1, the value  15.65  corresponds to a setting of 15650 s.

(2)Parameter can also be accessed in the SEt- menu.

Code Description Adjustment 
range

Factory setting

rPC-

(continued)
tA2 End of CUS-type acceleration ramp rounded as 

% of total ramp time (ACC or AC2)
0 to (100-tA1) 10%

tA3 Start of CUS-type deceleration ramp rounded 
as % of total ramp time (dEC or dE2)

0 to 100 10%

tA4 End of CUS-type deceleration ramp 
as % of total ramp time (dEC or dE2)

0 to (100-tA3) 10%

Inr Ramp increment 0.01 - 0.1 - 1 0.1
0.01: Ramp can be set between 0.05 s and 327.6 s
0.1: Ramp can be set between 0.1 s and 3276 s
1: Ramp can be set between 1 s and 32760 s (1)
This parameter applies to parameters ACC, DEC, AC2 and DE2

Modifying parameter Inr results in modification of the settings of parameters ACC,
DEC, AC2 and DE2.

ACC

dEC

Acceleration and deceleration ramp times (2) according to the 
value of parameter 
Inr

3 s
3 s

Defined for accelerating and decelerating between 0 and the nominal frequency FrS 
(parameter in the drC- menu).
Check that the value of dEC is not too low in relation to the load to be stopped.

rPS Ramp switching nO
This function remains active regardless of the control channel.
nO: Not assigned
LI1: Logic input LI1
LI2: Logic input LI2
LI3: Logic input LI3
LI4: Logic input LI4
LI5: Logic input LI5
LI6: Logic input LI6

If LAC = L3, the following assignments are possible:

Cd11: Bit 11 of the Modbus or CANopen control word
Cd12: Bit 12 of the Modbus or CANopen control word
Cd13: Bit 13 of the Modbus or CANopen control word
Cd14: Bit 14 of the Modbus or CANopen control word
Cd15: Bit 15 of the Modbus or CANopen control word

ACC and dEC are enabled when the logic input or control word bit is in state 0.
AC2 and dE2 are enabled when the logic input or control word bit is in state 1.

These parameters only appear if the function has been enabled.
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(1)Parameter can also be accessed in the SEt- menu

Code Description Adjustment 
range

Factory setting

rPC-

(continued)
Frt Ramp switching threshold 0 to 500 Hz 0

 The second ramp is switched if the value of Frt is not equal to 0 (0 deactivates the function) 
and the output frequency is greater than Frt.
Threshold ramp switching can be combined with switching via LI or bit as follows:  

AC2 2nd acceleration ramp time (1): 
Enabled via logic input (rPS) or frequency 
threshold (Frt).

according to the 
value of parameter 
Inr (see page 43)

5 s

dE2 2nd deceleration ramp time (1): 
Enabled via logic input (rPS) or frequency 
threshold (Frt).

according to the 
value of parameter 
Inr (see page 43)

5 s

brA Deceleration ramp adaptation YES
Activating this function automatically adapts the deceleration ramp, if this has been set at 
too low a value for the inertia of the load. 
nO: Function inactive
YES: Function active. The function is incompatible with applications requiring: 
• Positioning on a ramp
• The use of a braking resistor (no guarantee of the function operating correctly)
brA is forced to nO if brake control (bLC) is assigned (page 60).

These parameters only appear if the function has been enabled.

����

LI or bit Frequency Ramp
0
0
1
1

<Frt
>Frt
<Frt
>Frt

ACC, dEC
AC2, dE2
AC2, dE2
AC2, dE2
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Code Description Adjustment 
range

Factory setting

StC- Stop modes
Stt Normal stop mode Stn

Stop mode on disappearance of the run command or appearance of a stop command.
rMP: On ramp
FSt: Fast stop
nSt: Freewheel stop
dCI: DC injection stop

FSt Fast stop via logic input nO
nO: Not assigned
LI1: Logic input LI1
LI2: Logic input LI2
LI3: Logic input LI3
LI4: Logic input LI4
LI5: Logic input LI5
LI6: Logic input LI6

If LAC = L3, the following assignments are possible:

Cd11: Bit 11 of the Modbus or CANopen control word
Cd12: Bit 12 of the Modbus or CANopen control word
Cd13: Bit 13 of the Modbus or CANopen control word
Cd14: Bit 14 of the Modbus or CANopen control word
Cd15: Bit 15 of the Modbus or CANopen control word

The stop is activated when the logic state of the input changes to 0 and the control word
bit changes to 1. The fast stop is a stop on a reduced ramp via parameter dCF. If the input
falls back to state 1 and the run command is still active, the motor will only restart if 2-wire
level control has been configured (tCC = 2C and tCt = LEL or PFO, see page 27). In other
cases, a new run command must be sent.

dCF Coefficient for dividing the deceleration ramp 
time for fast stopping.

0 to 10 4

Parameter can be accessed if a fast stop has been assigned in this menu (Stt, FSt) or in 
the FLt- menu.
Ensure that the reduced ramp is not too low in relation to the load to be stopped.
The value 0 corresponds to the minimum ramp.

dCI DC injection via logic input nO
Caution, this function is incompatible with the "Brake control" function (see page 14).
nO: Not assigned
LI1: Logic input LI1
LI2: Logic input LI2
LI3: Logic input LI3
LI4: Logic input LI4
LI5: Logic input LI5
LI6: Logic input LI6

If LAC = L3, the following assignments are possible:

Cd11: Bit 11 of the Modbus or CANopen control word
Cd12: Bit 12 of the Modbus or CANopen control word
Cd13: Bit 13 of the Modbus or CANopen control word
Cd14: Bit 14 of the Modbus or CANopen control word
Cd15: Bit 15 of the Modbus or CANopen control word

Braking is activated when the logic state of the input or control word bit is at 1.

These parameters only appear if the function has been enabled.

����
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(1)Parameter can also be accessed in the settings menu (SEt-).
(2) In corresponds to the nominal drive current indicated in the Installation Manual and on the drive rating plate.
(3)Caution: These settings are not related to the "automatic standstill DC injection" function.

Code Description Adjustment 
range

Factory setting

StC-

(continued)
IdC Level of DC injection braking current activated 

via logic input or selected as stop mode (1)(3)
0 to In (2) 0.7 In (2)

After 5 seconds the injection current is peak limited at 0.5 Ith if it is set at a higher value.
tdC Total DC injection braking time selected as 

normal stop mode (1)(3)
0.1 to 30 s 0.5 s

nSt Freewheel stop via logic input nO
nO: Not assigned
LI1: Logic input LI1
LI2: Logic input LI2
LI3: Logic input LI3
LI4: Logic input LI4
LI5: Logic input LI5
LI6: Logic input LI6

The stop is activated when the input is in logic state 0. If the input falls back to state 1 and
the run command is still active, the motor will only restart if 2-wire level control has been
configured. In other cases, a new run command must be sent.

These parameters only appear if the function has been enabled.

����
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(1)Parameter can also be accessed in the settings menu (SEt-).
(2) In corresponds to the nominal drive current indicated in the Installation Manual and on the drive rating plate.

Code Description Adjustment 
range

Factory setting

AdC- Standstill DC injection
AdC Automatic standstill DC injection

(at the end of the ramp) 
YES

nO: No injection
YES: Standstill injection for adjustable period
Ct: Continuous standstill injection

This parameter gives rise to the injection of current even if a run command has not 
been sent. It can be accessed with the drive running.

tdC1 Automatic standstill DC injection time (1) 0.1 to 30 s 0.5 s
SdC1 Level of automatic standstill DC injection 

current (1)
0 to 1.2 In (2) 0.7 In (2)

Check that the motor will withstand this current without overheating.
tdC2 2nd automatic standstill DC injection time (1) 0 to 30 s 0 s
SdC2 2nd level of standstill DC injection current (1) 0 to 1.2 In (2) 0.5 In (2)

Check that the motor will withstand this current without overheating.

These parameters only appear if the function has been enabled.
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AdC SdC2 Operation

YES x

Ct 0

Ct = 0

Run command
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Summing inputs

See the complete diagrams on pages 33 and 35.

Code Description Adjustment 
range

Factory setting

SAI- Summing inputs
Can be used to sum one or two inputs to reference Fr1 only.
Caution, the "Summing inputs" function may be incompatible with other functions
(see page 14).

SA2 Summing input 2 AI2
nO: Not assigned
AI1: Analog input AI1
AI2: Analog input AI2
AI3: Analog input AI3
AIP: Potentiometer (type A drives only)

If LAC = L3, the following assignments are possible:

Ndb: Reference via Modbus
CAn: Reference via CANopen
LCC: Reference via the remote terminal, LFr parameter in the SEt- menu page 19.

SA3 Summing input 3 nO
nO: Not assigned
AI1: Analog input AI1
AI2: Analog input AI2
AI3: Analog input AI3
AIP: Potentiometer (type A drives only)

If LAC = L3, the following assignments are possible:

Ndb: Reference via Modbus
CAn: Reference via CANopen
LCC: Reference via the remote terminal, LFr parameter in the SEt- menu page 19.

����

���

���

���
Note:
AI2 is an input ± 10 V, which can allow a subtraction by summing a
negative signal.
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Preset speeds
2, 4, 8 or 16 speeds can be preset, requiring 1, 2, 3 or 4 logic inputs respectively.

The following order of assignments must be observed: PS2, then PS4 then PS8, then PS16.

Combination table for preset speed inputs

(1)See the diagrams on page 33 and page 35: Reference 1 = (SP1).

16 speeds
LI (PS16)

8 speeds
LI (PS8)

4 speeds
LI (PS4)

2 speeds
LI (PS2)

Speed reference

0 0 0 0 Reference (1)
0 0 0 1 SP2
0 0 1 0 SP3
0 0 1 1 SP4
0 1 0 0 SP5
0 1 0 1 SP6
0 1 1 0 SP7
0 1 1 1 SP8
1 0 0 0 SP9
1 0 0 1 SP10
1 0 1 0 SP11
1 0 1 1 SP12
1 1 0 0 SP13
1 1 0 1 SP14
1 1 1 0 SP15
1 1 1 1 SP16
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Code Description Adjustment 
range

Factory setting

PSS- Preset speeds
PS2 2 preset speeds If tCC = 2C: LI3

If tCC = 3C: nO
If tCC = LOC: LI3

Selecting the assigned logic input activates the function.
nO: Not assigned
LI1: Logic input LI1
LI2: Logic input LI2
LI3: Logic input LI3
LI4: Logic input LI4
LI5: Logic input LI5
LI6: Logic input LI6

If LAC = L3, the following assignments are possible:

Cd11: Bit 11 of the Modbus or CANopen control word
Cd12: Bit 12 of the Modbus or CANopen control word
Cd13: Bit 13 of the Modbus or CANopen control word
Cd14: Bit 14 of the Modbus or CANopen control word
Cd15: Bit 15 of the Modbus or CANopen control word

PS4 4 preset speeds If tCC = 2C: LI4
If tCC = 3C: nO
If tCC = LOC: LI4

Selecting the assigned logic input activates the function.
Check that PS2 has been assigned before assigning PS4.

nO: Not assigned
LI1: Logic input LI1
LI2: Logic input LI2
LI3: Logic input LI3
LI4: Logic input LI4
LI5: Logic input LI5
LI6: Logic input LI6

If LAC = L3, the following assignments are possible:

Cd11: Bit 11 of the Modbus or CANopen control word
Cd12: Bit 12 of the Modbus or CANopen control word
Cd13: Bit 13 of the Modbus or CANopen control word
Cd14: Bit 14 of the Modbus or CANopen control word
Cd15: Bit 15 of the Modbus or CANopen control word

PS8 8 preset speeds nO
Selecting the assigned logic input activates the function.
Check that PS4 has been assigned before assigning PS8.

nO: Not assigned
LI1: Logic input LI1
LI2: Logic input LI2
LI3: Logic input LI3
LI4: Logic input LI4
LI5: Logic input LI5
LI6: Logic input LI6

If LAC = L3, the following assignments are possible:

Cd11: Bit 11 of the Modbus or CANopen control word
Cd12: Bit 12 of the Modbus or CANopen control word
Cd13: Bit 13 of the Modbus or CANopen control word
Cd14: Bit 14 of the Modbus or CANopen control word
Cd15: Bit 15 of the Modbus or CANopen control word

����
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(1)Parameter can also be accessed in the settings menu (SEt-).
(2)Note: The speed is always limited by parameter HSP (page 19).

Code Description Adjustment 
range

Factory setting

PS16 16 preset speeds nO
Selecting the assigned logic input activates the function.
Check that PS8 has been assigned before assigning PS16.

nO: Not assigned
LI1: Logic input LI1
LI2: Logic input LI2
LI3: Logic input LI3
LI4: Logic input LI4
LI5: Logic input LI5
LI6: Logic input LI6

If LAC = L3, the following assignments are possible:

Cd11: Bit 11 of the Modbus or CANopen control word
Cd12: Bit 12 of the Modbus or CANopen control word
Cd13: Bit 13 of the Modbus or CANopen control word
Cd14: Bit 14 of the Modbus or CANopen control word
Cd15: Bit 15 of the Modbus or CANopen control word

SP2 2nd preset speed (1) 0.0 to 500.0 Hz (2) 10 Hz
SP3 3rd preset speed (1) 0.0 to 500.0 Hz (2) 15 Hz
SP4 4th preset speed (1) 0.0 to 500.0 Hz (2) 20 Hz
SP5 5th preset speed (1) 0.0 to 500.0 Hz (2) 25 Hz
SP6 6th preset speed (1) 0.0 to 500.0 Hz (2) 30 Hz
SP7 7th preset speed (1) 0.0 to 500.0 Hz (2) 35 Hz
SP8 8th preset speed (1) 0.0 to 500.0 Hz (2) 40 Hz
SP9 9th preset speed (1) 0.0 to 500.0 Hz (2) 45 Hz
SP10 10th preset speed (1) 0.0 to 500.0 Hz (2) 50 Hz
SP11 11th preset speed (1) 0.0 to 500.0 Hz (2) 55 Hz
SP12 12th preset speed (1) 0.0 to 500.0 Hz (2) 60 Hz
SP13 13th preset speed (1) 0.0 to 500.0 Hz (2) 70 Hz
SP14 14th preset speed (1) 0.0 to 500.0 Hz (2) 80 Hz
SP15 15th preset speed (1) 0.0 to 500.0 Hz (2) 90 Hz
SP16 16th preset speed (1) 0.0 to 500.0 Hz (2) 100 Hz

These parameters only appear if the function has been enabled.

����
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(1)Parameter can also be accessed in the settings menu (SEt-).

Code Description Adjustment 
range

Factory setting

JOG- Jog operation
Caution, the "JOG operation" function may be incompatible with other functions
(see page 14).

JOG Jog operation If tCC = 2C: nO
If tCC = 3C: LI4
If tCC = LOC: nO

Selecting the assigned logic input activates the function.
nO: Not assigned
LI1: Logic input LI1
LI2: Logic input LI2
LI3: Logic input LI3
LI4: Logic input LI4
LI5: Logic input LI5
LI6: Logic input LI6

Example: 2-wire control operation (tCC = 2C)

JGF Jog operation reference (1) 0 to 10 Hz 10 Hz

These parameters only appear if the function has been enabled.

����
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Ramp
forced to 0.1 s

Reference

JGF reference

JGF reference

LI (JOG)

Forward

Reverse

Ramp
DEC/DE2

Motor 
frequency

u 0.5 s
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+/- speed
The function can only be accessed if LAC = L2 or L3 (see page 38).
Two types of operation are available.

1 Use of single action buttons: Two logic inputs are required in addition to the operating direction(s).
The input assigned to the "+ speed" command increases the speed, the input assigned to the "- speed" command decreases the speed.
Note: 
If the "+ speed" command and the "- speed" command are activated at the same time, the "- speed" command takes priority.

2 Use of double action buttons: Only one logic input assigned to "+ speed" is required.

+/- speed with double action buttons:

Description: 1 button pressed twice for each direction of rotation. Each action closes a contact.

Example of wiring:

LI1: forward 
LIx: reverse
LIy: + speed

This type of +/- speed is incompatible with 3-wire control.

Whichever type of operation is selected, the max. speed is set by HSP (see page 19).

Note:
If the reference is switched via rFC (see page 39) from any reference channel to another with "+/- speed" the value of reference rFr (after
ramp) is copied at the same time. This prevents the speed being incorrectly reset to zero when switching takes place.

Released (- speed) 1st  press 
(speed maintained)

2nd  press 
(+ speed)

Forward button – a a and b

Reverse button – c c and d

���

� �

� �

��� ��	


�� � ������� ���������

� ��

a a a a a a a

b b

c c
d

Motor frequency

LSP

Forward

0

2nd  press
1st  press

Reverse

0

2nd  press

1st  press

0
LSP
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Code Description Adjustment 
range

Factory setting

UPd- +/- speed (motorized potentiometer)
The function can only be accessed if LAC = L2 or L3 and UPdH or UPdt has been selected
(see page 38).
Caution, the "+/- speed" function is incompatible with several functions (see page 14).
Before configuring it, these functions must be unassigned, especially the summing inputs
(set SA2 to nO page 48) and the preset speeds (set PS2 and PS4 to nO page 50) which
are assigned in the factory settings.

USP + speed
Can only be accessed for UPdt.

nO

Selecting the assigned logic input activates the function.
nO: Not assigned
LI1: Logic input LI1
LI2: Logic input LI2
LI3: Logic input LI3
LI4: Logic input LI4
LI5: Logic input LI5
LI6: Logic input LI6

dSP - speed
Can only be accessed for UPdt.

nO

Selecting the assigned logic input activates the function.
nO: Not assigned
LI1: Logic input LI1
LI2: Logic input LI2
LI3: Logic input LI3
LI4: Logic input LI4
LI5: Logic input LI5
LI6: Logic input LI6

Str Save reference nO
Associated with the "+/- speed" function, this parameter can be used to save the reference:
• When the run commands disappear (saved to RAM)
• When the mains supply or the run commands disappear (saved to EEPROM)
On the next start-up, the speed reference is the last reference saved.
nO: No save
rAN: Save to RAM
EEP: Save to EEPROM

These parameters only appear if the function has been enabled.

����
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PI regulator
Diagram
The function is activated by assigning an analog input to the PI feedback (measurement).

PI feedback:
The PI feedback must be assigned to one of the analog inputs (AI1, AI2 or AI3).

PI reference: 
The PI reference can be assigned to the following parameters in order of priority:

- Preset references via logic inputs (rP2, rP3, rP4)
- Internal reference (rPI)
- Reference Fr1 (see page 38)

Combination table for preset PI references

Parameters which can be accessed in the settings menu (SEt-): 
• Internal reference (rPI)
• Preset references (rP2, rP3, rP4)
• Regulator proportional gain (rPG)
• Regulator integral gain (rIG)
• FbS parameter:

The FbS parameter can be used to scale the reference on the basis of the variation range of the PI feedback (sensor rating).
E.g.: Pressure control
PI reference (process) 0 - 5 bar (0 - 100%)
Rating of pressure sensor 0 - 10 bar 
FbS = Max. sensor scale/Max. process 
FbS = 10/5= 2

• rSL parameter:
Can be used to set the PI error threshold above which the PI regulator will be reactivated (wake-up) after a stop due to the max. time 
threshold being exceeded at low speed (tLS).

• Reversal of the direction of correction (PIC): If PIC = nO, the speed of the motor will increase when the error is positive, for example: 
pressure control with a compressor. If PIC = YES, the speed of the motor will decrease when the error is positive, for example: 
temperature control via a cooling fan.

LI (Pr4) LI (Pr2) Pr2 = nO Reference
rPI or Fr1

0 0 rPI or Fr1
0 1 rP2
1 0 rP3
1 1 rP4
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reference

Reference A
Pages 33 et 35

PI
feedback

Preset PI 
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Error 
inversion

Restart error 
threshold
(wake-up)

Gains

Ramps

Parameter:
The black square 
represents the factory 
setting assignment

Key:

Reference B

Pages 33 et 35
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"Manual - Automatic" operation with PI 
This function combines the PI regulator and the switching of reference rFC (page 39). The speed reference is given by Fr2 or by the PI
function, depending on the state of the logic input.

Setting up the PI regulator
1 Configuration in PI mode

See the diagram on page 55.

2 Perform a test in factory settings mode (in most cases, this will be sufficient).
To optimize the drive, adjust rPG or rIG gradually and independently and observe the effect on the PI feedback in relation to the reference.

3 If the factory settings are unstable or the reference is incorrect:

Perform a test with a speed reference in Manual mode (without PI regulator) and with the drive on load for the speed range of the system:
- In steady state, the speed must be stable and comply with the reference and the PI feedback signal must be stable.
- In transient state, the speed must follow the ramp and stabilize quickly and the PI feedback must follow the speed.
If this is not the case, see the settings for the drive and/or sensor signal and cabling.

Switch to PI mode.
Set brA to no (no auto-adaptation of the ramp).
Set the speed ramps (ACC, dEC) to the minimum permitted by the mechanics without triggering an ObF fault.
Set the integral gain (rIG) to minimum.
Observe the PI feedback and the reference.
Do several RUN/STOP or vary the load or reference rapidly.
Set the proportional gain (rPG) in order to ascertain the ideal compromise between response time and stability in transient phases (slight
overshoot and 1 to 2 oscillations before stabilizing).
If the reference varies from the preset value in steady state, gradually increase the integral gain (rIG), reduce the proportional gain (rPG)
in the event of instability (pump applications), find a compromise between response time and static precision (see diagram).
Perform in-production tests throughout the reference range.

The oscillation frequency depends on the system kinematics.

Parameter Rise time Overshoot Stabilization 
time Static error

rPG
           =

rIG

Regulated 
value

Proportional
gain

rPG high
Overshoot

Stabilization time

rPG low

Static error

Rise time

time

Integral
gain

rIG high

rIG low

rPG and rIG correct

time

time

Reference

Reference

Reference
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(1)Parameter can also be accessed in the settings menu (SEt-).

Code Description Adjustment 
range

Factory setting

PI- PI regulator
Caution, the "PI Regulator" function is incompatible with several functions (see page 14).
Before configuring it, these functions must be unassigned, especially the summing inputs
(set SA2 to nO page 48) and the preset speeds (set PS2 and PS4 to nO page 50) which
are assigned in the factory settings.

PIF PI regulator feedback nO
nO: Not assigned
AI1: Analog input AI1
AI2: Analog input AI2
AI3: Analog input AI3

rPG PI regulator proportional gain (1) 0.01 to 100 1
Contributes to dynamic performance during rapid changes in the PI feedback.

rIG PI regulator integral gain (1) 0.01 to 100 1
Contributes to static precision during slow changes in the PI feedback.

FbS PI feedback multiplication coefficient (1) 0.1 to 100 1
For process adaptation

PIC Reversal of the direction of correction of the PI 
regulator (1) 

nO

nO: normal
YES: reverse

Pr2 2 preset PI references nO
Selecting the assigned logic input activates the function.
nO: Not assigned
LI1: Logic input LI1
LI2: Logic input LI2
LI3: Logic input LI3
LI4: Logic input LI4
LI5: Logic input LI5
LI6: Logic input LI6
If LAC = L3, the following assignments are possible:
Cd11: Bit 11 of the Modbus or CANopen control word
Cd12: Bit 12 of the Modbus or CANopen control word
Cd13: Bit 13 of the Modbus or CANopen control word
Cd14: Bit 14 of the Modbus or CANopen control word
Cd15: Bit 15 of the Modbus or CANopen control word

Pr4 4 preset PI references nO
Selecting the assigned logic input activates the function.
Check that Pr2 has been assigned before assigning Pr4.
nO: Not assigned
LI1: Logic input LI1
LI2: Logic input LI2
LI3: Logic input LI3
LI4: Logic input LI4
LI5: Logic input LI5
LI6: Logic input LI6
If LAC = L3, the following assignments are possible:
Cd11: Bit 11 of the Modbus or CANopen control word
Cd12: Bit 12 of the Modbus or CANopen control word
Cd13: Bit 13 of the Modbus or CANopen control word
Cd14: Bit 14 of the Modbus or CANopen control word
Cd15: Bit 15 of the Modbus or CANopen control word

rP2 2nd preset PI reference (1) 0 to 100% 30%
Only appears if Pr2 has been enabled by selecting an input.

rP3 3rd preset PI reference (1) 0 to 100% 60%
Only appears if Pr4 has been enabled by selecting an input.

rP4 4th preset PI reference (1) 0 to 100% 90%
Only appears if Pr4 has been enabled by selecting an input.

These parameters only appear if the function has been enabled.

����
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(1)Parameter can also be accessed in the settings menu (SEt-).

Code Description Adjustment 
range

Factory setting

PI-

(continued)
rSL Restart error threshold ("wake-up" threshold) 0 to 100% 0

If the "PI" and "Low speed operating time"(tLS) (see page 21) functions are configured at 
the same time, the PI regulator may attempt to set a speed lower than LSP.
This results in unsatisfactory operation which consists of starting, operating at low speed 
then stopping, and so on...
Parameter rSL (restart error threshold) can be used to set a minimum PI error threshold 
for restarting after a stop at prolonged LSP.
The function is inactive if tLS = 0.

PII Internal PI reference enabled nO
nO: The PI regulator reference is Fr1, except for UPdH and UPdt (+/- speed cannot be 
used as the PI regulator reference).
YES: The PI regulator reference is internal via parameter rPI.

rPI Internal PI reference (1) 0 to 100% 0

These parameters only appear if the function has been enabled.
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Brake control
The function can only be accessed if LAC = L2 or L3 (page 33).
This function, which can be assigned to relay R2 or to logic output AOC, enables the drive to manage an electromagnetic brake.

Principle: 
Synchronize brake release with the build-up of torque during start-up and brake engage at zero speed on stopping, to prevent jolting.

Brake sequence

Settings which can be accessed in the FUn- menu:
- Brake release frequency (brL)
- Brake release current (Ibr)
- Brake release time (brt)
- Brake engage frequency (bEn)
- Brake engage time (bEt)
- Brake release pulse (bIP)

Recommended settings for brake control:
1 Brake release frequency:

- Horizontal movement: Set to 0.
- Vertical movement: Set to a frequency equal to the nominal slip of the motor in Hz.

2 Brake release current (Ibr):
- Horizontal movement: Set to 0.
- Vertical movement: Preset the nominal current of the motor then adjust it in order to prevent jolting on start-up, making sure that the 

maximum load is held when the brake is released.
3 Brake release time (brt):

Adjust according to the type of brake. It is the time required for the mechanical brake to release.
4 Brake engage frequency (bEn)

- Horizontal movement: Set to 0.
- Vertical movement: Set to a frequency equal to the nominal slip of the motor in Hz. Caution: bEn maxi = LSP, you must therefore 

first set LSP to a sufficient value.
5 Brake engage time (bEt):

Adjust according to the type of brake. It is the time required for the mechanical brake to engage.
6 Brake release pulse:

- Horizontal movement: Set to nO.
- Vertical movement: Set to YES and check that the motor torque direction for "Forward" control corresponds to the upward direction of 

the load. If necessary, reverse two motor phases. This parameter generates motor torque in an upward direction regardless of the 
direction of operation commanded in order to maintain the load whilst the brake is releasing.

t

t

t

t

0

0

1

Ibr

brt

0
bEn

0

1

t0

bEt

brL

Brake status Engaged Released Engaged

Motor speed

Speed reference

Speed reference

Motor frequency

Motor current

Relay R2 or logic output AOC

LI forward or reverse
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Application functions menu FUn-

(1) In corresponds to the nominal drive current indicated in the Installation Manual and on the drive rating plate.

Code Description Adjustment 
range

Factory setting

bLC- Brake control
The function can only be accessed if LAC = L2 or L3 (page 33).
Caution, this function may be incompatible with other functions (see page 14).

bLC Brake control configuration nO
nO: Not assigned
r2: Relay R2
dO: Logic output AOC
If bLC is assigned, parameter FLr (page 67) and brA (page 44) are forced to nO, and
parameter OPL (page 67) is forced to YES.
bLC is forced to nO if OPL=OAC (page 67).

brL Brake release frequency 0.0 to 10.0 Hz According to drive 
rating

Ibr Motor current threshold for brake release 0 to 1.36 In (1) According to drive 
rating

brt Brake release time 0 to 5 s 0.5 s
LSP Low speed 0 to HSP (page 19) 0 Hz

Motor frequency at min. reference. This parameter can also be modified in the SEt- menu 
(page 19).

bEn Brake engage frequency threshold nO - 0 to LSP nO
nO: Not adjusted
0 to LSP: Adjustment range (Hz)
If bLC is assigned and bEn remains equal to nO, the drive will lock on a bLF fault at the
first run command.

bEt Brake engage time 0 to 5 s 0.5 s                                                                       
bIP Brake release pulse nO

nO: Whilst the brake is releasing, the motor torque direction corresponds to the direction 
of rotation commanded.
YES: Whilst the brake is releasing, the motor torque direction is always forward,
regardless of the direction of operation commanded.

Check that the motor torque direction for "Forward" control corresponds to the
upward direction of the load. If necessary, reverse two motor phases.

These parameters only appear if the function has been enabled.
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Application functions menu FUn-

(1)Parameter can also be accessed in the settings menu (SEt-).
(2) In corresponds to the nominal drive current indicated in the Installation Manual and on the drive rating plate.

Code Description Adjustment 
range

Factory setting

LC2- Switching for second current limit
The function can only be accessed if LAC = L2 or L3 (page 33).

LC2 Switching for second current limit nO
Selecting the assigned logic input activates the function.
nO: Not assigned
LI1: Logic input LI1
LI2: Logic input LI2
LI3: Logic input LI3
LI4: Logic input LI4
LI5: Logic input LI5
LI6: Logic input LI6

If LAC = L3, the following assignments are possible:

Cd11: Bit 11 of the Modbus or CANopen control word
Cd12: Bit 12 of the Modbus or CANopen control word
Cd13: Bit 13 of the Modbus or CANopen control word
Cd14: Bit 14 of the Modbus or CANopen control word
Cd15: Bit 15 of the Modbus or CANopen control word

CL1 is enabled when the logic input or control word bit is in state 0 (SEt- menu page 21).
CL2 is enabled when the logic input or control word bit is in state 1.

CL2 2nd current limit (1) 0.25 to 1.5 In (2) 1.5 In (2)

These parameters only appear if the function has been enabled.
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Application functions menu FUn-

(1)Parameter can also be accessed in the settings menu (SEt-).
(2) In corresponds to the nominal drive current indicated in the Installation Manual and on the drive rating plate.

Code Description Adjustment 
range

Factory setting

CHP- Motor switching
The function can only be accessed if LAC = L2 or L3 (page 33).

CHP Switching, motor 2 nO
nO: Not assigned
LI1: Logic input LI1
LI2: Logic input LI2
LI3: Logic input LI3
LI4: Logic input LI4
LI5: Logic input LI5
LI6: Logic input LI6

If LAC = L3, the following assignments are possible:

Cd11: Bit 11 of the Modbus or CANopen control word
Cd12: Bit 12 of the Modbus or CANopen control word
Cd13: Bit 13 of the Modbus or CANopen control word
Cd14: Bit 14 of the Modbus or CANopen control word
Cd15: Bit 15 of the Modbus or CANopen control word

LI or bit = 0: Motor 1
LI or bit = 1: Motor 2

- The motor switching function disables motor thermal protection. An external 
means of motor thermal protection must therefore be provided.
- If you use this function, do not use the tUn auto-tuning function (page 24) on 
motor 2 and do not configure tUn = rUn or POn.
- Changes to parameters are only taken into account when the drive is locked.

UnS2 Nominal motor voltage (motor 2) given on the 
rating plate

According to drive 
rating

According to drive 
rating

ATV31pppM2: 100 to 240 V
ATV31pppM3X: 100 to 240 V
ATV31pppN4: 100 to 500 V
ATV31pppS6X: 100 to 600 V

FrS2 Nominal motor frequency (motor 2) given on 
the rating plate

10 to 500 Hz 50 Hz

The ratio   must not exceed the following values

ATV31pppM2: 7 max.
ATV31pppM3X: 7 max.
ATV31pppN4: 14 max.
ATV31pppS6X: 17 max.
The factory setting is 50 Hz, or 60 Hz if bFr is set to 60 Hz.

nCr2 Nominal motor current (motor 2) given on the 
rating plate

0.25 to 1.5 In (2) According to drive 
rating

nSP2 Nominal motor speed (motor 2) given on the 
rating plate

0 to 32760 RPM According to drive 
rating

0 to 9999 RPM then 10.00 to 32.76 KRPM
If, rather than the nominal speed, the rating plate indicates the synchronous speed and the
slip in Hz or as a %, calculate the nominal speed as follows:

• Nominal speed = Synchronous speed x
or

• Nominal speed = Synchronous speed x  (50 Hz motors)
or

• Nominal speed = Synchronous speed x  (60 Hz motors)

These parameters only appear if the function has been enabled.

����

UnS (in volts)
FrS (in Hz)

100 - slip as a %
100

50 - slip in Hz
50

60 - slip in Hz
60
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Application functions menu FUn-
 

(1)Parameter can also be accessed in the settings menu (SEt-).

Code Description Adjustment 
range

Factory setting

CHP-

(continued)
COS2 Motor Cos Phi (motor 2) given on the rating 

plate
0.5 to 1 According to drive 

rating
UFt2 Selection of the type of voltage/frequency ratio

motor 2 
n

L: Constant torque for motors connected in parallel or special motors
P: Variable torque: Pump and fan applications
n: Sensorless flux vector control for constant torque applications
nLd: Energy saving, for variable torque applications not requiring high dynamics 
(behaves in a similar way to the P ratio at no load and the n ratio on load).

UFr2 IR compensation/Voltage boost, motor 2 (1) 0 to 100% 20
For UFt2 = n or nLd: IR compensation. For UFt2 = L or P: Voltage boost.
Used to optimize the torque at very low speed (increase UFr2 if the torque is insufficient).
Check that the value of UFr2 is not too high for when the motor is warm (risk of instability). 
Modifying UFt2 will cause UFr2 to return to the factory setting (20%).

FLG2 Frequency loop gain, motor 2 (1) 1 to 100% 20
Parameter can only be accessed if UFt2 = n or nLd.
The FLG2 parameter adjusts the drive’s ability to follow the speed ramp based on the 
inertia of the machine being driven.
Too high a gain may result in operating instability.

StA2 Frequency loop stability, motor 2 (1) 1 to 100% 20
Parameter can only be accessed if UFt2 = n or nLd.
Used to adapt the return to steady state after a speed transient (acceleration or 
deceleration), according to the dynamics of the machine.
Gradually increase the stability to avoid any overspeed.

SLP2 Slip compensation, motor 2 (1) 0 to 150% 100
Parameter can only be accessed if UFt2 = n or nLd.
Used to adjust the slip compensation value fixed by nominal motor speed.
The speeds given on motor rating plates are not necessarily exact.
• If slip setting < actual slip: the motor is not rotating at the correct speed in steady state.
• If slip setting > actual slip: the motor is overcompensated and the speed is unstable.

These parameters only appear if the function has been enabled.
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In this case, 
increase StA2

In this case, 
reduce StA2

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 2549 of 3383



64

Application functions menu FUn-

Management of limit switches
The function can only be accessed if LAC = L2 or L3 (page 33).
It can be used to manage the operation of one or two limit switches (1 or 2 directions of operation):

- Assignment of one or two logic inputs (forward limit switch, reverse limit switch)
- Selection of the type of stop (on ramp, fast or freewheel) 

Following a stop, the motor is permitted to restart in the opposite direction only.
- The stop is performed when the input is in state 0. The direction of operation is authorized in state 1.

Restarting after stop caused by a limit switch
• Send a run command in the other direction (when control is via the terminals, if tCC = 2C and tCt = trn, first remove all the run commands).
or
• Invert the reference sign, remove all the run commands then send a run command in the same direction as before the stop caused by a 

limit switch.

Code Description Adjustment 
range

Factory setting

LSt- Management of limit switches
The function can only be accessed if LAC = L2 or L3 (page 33).
Caution, this function is incompatible with the "PI Regulator" function (see page 14).

LAF Forward limit switch nO
nO: Not assigned
LI1: Logic input LI1
LI2: Logic input LI2
LI3: Logic input LI3
LI4: Logic input LI4
LI5: Logic input LI5
LI6: Logic input LI6

LAr Reverse limit switch nO
nO: Not assigned
LI1: Logic input LI1
LI2: Logic input LI2
LI3: Logic input LI3
LI4: Logic input LI4
LI5: Logic input LI5
LI6: Logic input LI6

LAS Type of limit switch stop nSt
rMP: On ramp
FSt: Fast stop
nSt: Freewheel stop

These parameters only appear if the function has been enabled via the selection of a logic input.
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Application functions menu FUn-

(1)SCS, CFG and FCS can be accessed via several configuration menus but they concern all menus and parameters as a whole.
(2)The following parameters are not modified by this function, they retain the same configuration:

- bFr (Standard motor frequency) page 23.
- LCC (Control via remote display terminal) page 40.
- COd (Terminal locking code) page 73.
- The parameters in the Communication menu COM-.
- The parameters in the Display menu SUP-.

Code Description Adjustment 
range

Factory setting

SCS Saving the configuration (1) nO
nO: Function inactive
StrI: Saves the current configuration (but not the result of auto-tuning) to EEPROM. SCS 
automatically switches to nO as soon as the save has been performed. This function is used 
to keep another configuration in reserve, in addition to the current configuration. 
When drives leave the factory the current configuration and the backup configuration are both 
initialized with the factory configuration.
• If the remote terminal option is connected to the drive, the following additional selection 

options will appear: FIL1, FIL2, FIL3, FIL4 (files available in the remote 
terminal's EEPROM memory for saving the current configuration). They can be used to 
store between 1 and 4 different configurations which can also be stored on or even 
transferred to other drives of the same rating.
SCS automatically switches to nO as soon as the save has been performed.

For StrI and FIL2 to FIL4 to be taken into account, the ENT key must be held down
for 2 s.

CFG Source configuration Std
Choice of source configuration.
StS: Run/stop configuration.
Identical to the factory configuration apart from the I/O assignments:
• Logic inputs:

- LI1, LI2 (2 directions of operation): 2-wire transition detection control, LI1 = forward, 
LI2 = reverse, inactive on ATV 31ppppppA drives (not assigned) 

- LI3 to LI6: Inactive (not assigned)
• Analog inputs:

- AI1: Speed reference 0-10 V, inactive on ATV 31ppppppA drives (not assigned)
- AI2, AI3: Inactive (not assigned)

• Relay R1: The contact opens in the event of a fault (or drive switched off)
• Relay R2: Inactive (not assigned)
• Analog output AOC: 0-20 mA inactive (not assigned)
Std: Factory configuration (see page 4).

The assignment of CFG results directly in a return to the selected configuration.

FCS Return to factory setting/restore configuration (1) nO
nO: Function inactive
rECI: The current configuration becomes identical to the backup configuration previously 
saved by SCS = StrI. rECI is only visible if the backup has been carried out. FCS 
automatically changes to nO as soon as this action has been performed.
InI: The current configuration is replaced by the configuration selected by parameter 
CFG (2). FCS automatically changes to nO as soon as this action has been performed.
• If the remote terminal option is connected to the drive, the following additional selection 

options appear, as long as the corresponding files have been loaded in the remote 
terminal's EEPROM memory (0 to 4 files): FIL1, FIL2, FIL3, FIL4. They 
enable the current configuration to be replaced with one of the 4 configurations that may 
be loaded on the remote terminal.
FCS automatically changes to nO as soon as this action has been performed.
Caution: If nAd appears on the display briefly once FCS has switched to nO, this means 
that the configuration transfer is not possible and has not been performed (different drive 
ratings for example). If ntr appears on the display briefly once the parameter has 
switched to nO, this means that a configuration transfer error has occurred and the factory 
settings must be restored using InI.
In both cases, check the configuration to be transferred before trying again.

For rECI, InI and FL1 to FL4 to be taken into account, the ENT key must be held down
for 2 s.
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Fault menu FLt-

The parameters can only be modified when the drive is stopped and no run command is present.
On the optional remote terminal, this menu can be accessed with the switch in the  position.

Code Description Factory setting
Atr Automatic restart nO

This is only possible for 2-wire level detection control (tCC = 2C and tCt = LEL or PFO).
nO: Function inactive
YES: Automatic restart, after locking on a fault, if the fault has disappeared and the other operating
conditions permit the restart. The restart is performed by a series of automatic attempts separated by
increasingly longer waiting periods: 1 s, 5 s, 10 s, then 1 min for the following periods.
If the restart has not taken place once the configurable time tAr has elapsed, the procedure is aborted and
the drive remains locked until it is powered down then powered up.
The following faults permit this function: 
External fault (EPF)
Loss of 4-20 mA reference (LFF)
CANopen fault (COF)
System overvoltage (OSF)
Loss of a line phase (PHF)
Loss of a motor phase (OPF)
DC bus overvoltage (ObF)
Motor overload (OLF)
Serial link (SLF)
Drive overheating (OHF)
The drive safety relay remains activated if this function is active. The speed reference and the operating 
direction must be maintained.
Use 2-wire control (tCC = 2C) with tCt = LEL or PFO (page 27).

Check that an automatic restart will not endanger personnel or equipment in any way.
tAr Max. duration of restart process 5

5: 5 minutes
10: 10 minutes
30: 30 minutes
1h: 1 hour
2h: 2 hours
3h: 3 hours
Ct: Unlimited (except for OPF and PHF faults; the maximum duration of the restart process is limited to
3 hours)
This parameter appears if Atr = YES. It can be used to limit the number of consecutive restarts on a recurrent
fault.

rSF Reset of current fault no
nO: Not assigned
LI1: Logic input LI1
LI2: Logic input LI2
LI3: Logic input LI3
LI4: Logic input LI4
LI5: Logic input LI5
LI6: Logic input LI6

These parameters only appear if the function has been enabled.
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Fault menu FLt-

Code Description Factory setting
FLr Flying restart (automatic catching a spinning load on ramp) nO

Used to enable a smooth restart if the run command is maintained after the following events:
- Loss of line supply or disconnection
- Reset of current fault or automatic restart
- Freewheel stop

The speed given by the drive resumes from the estimated speed of the motor at the time of the restart, then
follows the ramp to the reference speed.
This function requires 2-wire control (tCC = 2C) with tCt = LEL or PFO.
nO: Function inactive
YES: Function active
When the function is operational, it activates at each run command, resulting in a slight delay 
(1 second max.).
FLr is forced to nO if brake control (bLC) is assigned (page 60).

Do not use the flying restart function (FLr = YES) with auto-tuning on power-up (rSC or POn
page 24).

EtF External fault nO
nO: Not assigned
LI1: Logic input LI1
LI2: Logic input LI2
LI3: Logic input LI3
LI4: Logic input LI4
LI5: Logic input LI5
LI6: Logic input LI6

If LAC = L3 and LEt = HIG, the following assignments are possible:

Cd11: Bit 11 of the Modbus or CANopen control word
Cd12: Bit 12 of the Modbus or CANopen control word
Cd13: Bit 13 of the Modbus or CANopen control word
Cd14: Bit 14 of the Modbus or CANopen control word
Cd15: Bit 15 of the Modbus or CANopen control word

LEt Configuration of external fault HIG
LO: The external fault is detected when the logic input assigned to EtF changes at state 0.

In this case, the external fault can not be assigned to a bit of Modbus or CANopen control word.

HIG: The external fault is detected when the logic input or the bit assigned to EtF changes at state 1.

If LEt = HIG, EtF is assigned to a bit of Modbus or CANopen control word and there is no EtF fault,
the change to LEt = LO causes an EtF external fault.
In this case, It is necessary to switch off then to switch on the drive.

EPL Stop mode in the event of an external fault EPF YES
nO: Fault ignored
YES: Fault with freewheel stop
rNP: Fault with stop on ramp
FSt: Fault with fast stop

OPL Configuration of motor phase loss fault YES
nO: Function inactive
YES: Triggering of OPF fault
OAC: No fault triggered but management of the output voltage in order to avoid an overcurrent when the 
link with the motor is re-established and flying restart even if FLr = nO. To be used with downstream 
contactor.
OPL is forced to YES if bLC is other than nO (page 60).

IPL Configuration of line phase loss fault YES
This parameter is only accessible on 3-phase drives.
nO: Fault ignored
YES: Fault with fast stop

OHL Stop mode in the event of a drive overheating fault OHF YES
nO: Fault ignored
YES: Fault with freewheel stop
rNP: Fault with stop on ramp
FSt: Fault with fast stop
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Fault menu FLt-

Code Description Adjustment 
range

Factory setting

OLL Stop mode in the event of a motor overload fault OLF YES
nO: Fault ignored
YES: Fault with freewheel stop
rNP: Fault with stop on ramp
FSt: Fault with fast stop

SLL Stop mode in the event of a Modbus serial link fault SLF YES
nO: Fault ignored
YES: Fault with freewheel stop
rNP: Fault with stop on ramp
FSt: Fault with fast stop
This parameter does not apply to the PowerSuite software workshop.

COL Stop mode in the event of a CANopen serial link fault COF YES
nO: Fault ignored
YES: Fault with freewheel stop
rNP: Fault with stop on ramp
FSt: Fault with fast stop

tnL Configuration of auto-tuning fault tnF YES
nO: Fault ignored (the drive reverts to the factory settings)
YES: Fault with drive locked
If rSC (see page 24) is other than nO, tnL is forced to YES.

LFL Stop mode in the event of a loss of 4 - 20 mA signal fault LFF nO
nO: Fault ignored (only value possible if CrL3 y 3 mA, see page 28)
YES: Fault with freewheel stop
LFF: The drive switches to the fallback speed (LFF parameter)
rLS: The drive maintains the speed at which it was travelling when the fault occurred. This speed is saved 
and stored as a reference until the fault has disappeared.
rNP: Fault with stop on ramp
FSt: Fault with fast stop

Before setting LFL to YES , rMP or FSt, check the connection of input AI3. Otherwise, the drive may
immediately switch to an LFF fault. 

LFF Fallback speed 0 to 500 Hz 10 Hz
Fallback speed setting for stopping in the event of a fault

drn Derated operation in the event of an undervoltage nO
Lowers the trip threshold of the USF fault in order to operate on line supplies with 50% voltage drops.
nO: Function inactive
YES: Function active
In this case, a line choke must be used and the performance of the drive cannot be guaranteed.
In order to assign this function, you must press and hold down the "ENT" key for 2 seconds. 

StP Controlled stop on mains power break nO
nO: Locking of the drive and freewheel stopping of the motor 
NNS: This stop mode uses the inertia to maintain the drive power supply as long as possible.
rNP: Stop according to the valid ramp (dEC or dE2) 
FSt: Fast stop, the stopping time depends on the inertia and the braking ability of the drive.

InH Fault inhibit nO
Disables all the drive protection devices.

Inhibiting faults may damage the drive beyond repair. This would invalidate the guarantee.

nO: Not assigned
LI1: Logic input LI1
LI2: Logic input LI2
LI3: Logic input LI3
LI4: Logic input LI4
LI5: Logic input LI5
LI6: Logic input LI6

Fault monitoring is active when the input is at state 0.
It is inactive when the input is at state 1.
In order to assign this function, you must press and hold down the "ENT" key for 2 seconds. 
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Fault menu FLt-

Code Description Adjustment 
range

Factory setting

rPr Operating time reset to zero nO
nO: No
rtH: Operating time reset to zero
The rPr parameter automatically falls back to nO as soon as the reset to zero is performed.
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Communication menu COM-

The parameters can only be modified when the drive is stopped and no run command is present. Modifications to parameters
Add, tbr, tFO, AdCO and bdCO are only taken into account following a restart.
On the optional remote terminal, this menu can be accessed with the switch in the  position.

Code Description Adjustment 
range

Factory setting

Add Modbus: Drive address 1 to 247 1
tbr Modbus: Transmission speed 19200

4.8: 4800 bps
9.6: 9600 bps
19.2: 19200 bps (Caution: The remote terminal can only be used with this value.)

tFO Modbus communication format 8E1
8O1: 8 data bits, odd parity, 1 stop bit
8E1: 8 data bits, even parity, 1 stop bit (Caution: The remote terminal can only be used with this value.)
8n1: 8 data bits, no parity, 1 stop bit
8n2: 8 data bits, no parity, 2 stop bits

ttO Modbus: Time-out 0.1 to 10 s 10 s
AdCO CANopen: Drive address 0 to 127 0
bdCO CANopen: Transmission speed 125

10.0: 10 kbps
20.0: 20 kbps
50.0: 50 kbps
125.0: 125 kbps
250.0: 250 kbps
500.0: 500 kbps
1000: 1000 kbps

ErCO CANopen: Error registry (read-only)
0: "No error"
1: "Bus off error"
2: "Life time error"
3: "CAN overrun"
4: "Heartbeat error"

FLO Forced local mode nO
nO: Not assigned
LI1: Logic input LI1
LI2: Logic input LI2
LI3: Logic input LI3
LI4: Logic input LI4
LI5: Logic input LI5
LI6: Logic input LI6
In forced local mode, the terminal block and display terminal regain control of the drive.

FLOC Selection of the reference and control channel in forced local 
mode
Can only be accessed if LAC = 3

AI1
AIP for 
ATV31pppA

In forced local mode, only the speed reference is taken into account. PI functions, summing inputs, etc. are 
not active.
See the diagrams on pages 33 to 36.
AI1: Analog input AI1, logic inputs LI
AI2: Analog input AI2, logic inputs LI
AI3: Analog input AI3, logic inputs LI
AIP: Potentiometer (type A drives only), RUN/STOP buttons
LCC: Remote terminal: LFr reference page 19, RUN/STOP/FWD/REV buttons.

These parameters only appear if the function has been enabled.
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Display menu SUP-

Parameters can be accessed with the drive running or stopped.
On the optional remote terminal, this menu can be accessed with the switch in any position.

Some functions have numerous parameters. In order to clarify programming and avoid having to scroll through endless parameters, these
functions have been grouped in sub-menus.
Like menus, sub-menus are identified by a dash after their code:   for example.

When the drive is running, the value displayed is that of one of the monitoring parameters. By default, the value displayed is the output
frequency applied to the motor (rFr parameter).
Whilst the value of the new monitoring parameter required is being displayed, press and hold down the "ENT" key (2 seconds) to confirm
the change of monitoring parameter and store this. From now on, the value of this parameter will be displayed while the drive is running
(even after it has been disconnected).
If the new choice is not confirmed by pressing the "ENT" key a second time, the drive will return to the previous parameter after it has been
switched off.

Note: After disconnection or loss of line supply, the parameter displayed is always the drive status (rdY for example). The selected
parameter is displayed after a run command.
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Sub-menu

LLIA-
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Display menu SUP-

Code Description Variation range
LFr Frequency reference for control via built-in 

terminal or remote terminal
0 to 500 Hz

rPI Internal PI reference 0 to 100%
FrH Frequency reference before ramp (absolute 

value)
0 to 500 Hz

rFr Output frequency applied to the motor - 500 Hz to + 500 Hz
This parameter is also used for the +/- speed function using the  and  keys on the 
keypad or display terminal.
It displays and checks operation (see page 38). In the event of loss of line supply, rFr is
not saved, and it will be necessary to go back into SUP- and rFr to enable the +/- speed
function again.

SPd1

or
SPd2

or
SPd3

Output value in customer units 
SPd1 or SPd2 or SPd3 depending on the SdS parameter, see page 22 (SPd3 in factory
settings mode).

LCr Current in the motor
Opr Motor power

100% = Nominal motor power, calculated using the parameters entered in the drC- menu.
ULn Line voltage (gives the line voltage via the DC bus, motor running or stopped)
tHr Motor thermal state

100% = Nominal thermal state
118% = "OLF" threshold (motor overload)

tHd Drive thermal state
100% = Nominal thermal state
118% = "OHF" threshold (motor overload)

LFt Last fault 
bLF: Brake control fault
CFF: Configuration (parameters) incorrect
CFI: Configuration (parameters) invalid
COF: Communication fault line 2 (CANopen)
CrF: Capacitor pre-charge fault
EEF: EEPROM memory fault
EPF: External fault
InF: Internal fault
LFF: 4 - 20 mA fault on AI3
nOF: No fault saved
ObF: DC bus overvoltage fault
OCF: Overcurrent fault
OHF: Drive overheating fault
OLF: Motor overload fault
OPF: Motor phase loss fault
OSF: Line supply overvoltage fault
PHF: Line supply phase loss fault
SCF: Motor short-circuit fault (phase, earth)
SLF: Modbus communication fault
SOF: Motor overspeed fault
tnF: Auto-tuning fault
USF: Line supply undervoltage fault

Otr Motor torque
100% = Nominal motor torque, calculated using the parameters entered in the drC- menu.

rtH Operating time 0 to 65530 hours
Total time the motor has been powered up:
0 to 9999 (hours), then 10.00 to 65.53 (kilo-hours).
Can be reset to zero by the rPr parameter in the FLt- menu (see page 69).

These parameters only appear if the function has been enabled.

����
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Display menu SUP-

Code Description
COd Terminal locking code

Enables the drive configuration to be protected using an access code. 
When access is locked using a code, only the monitoring parameters can be accessed,
with only a temporary choice of parameter displayed.

Caution: Before entering a code, do not forget to make a careful note of it.

• 0FF: No access locking codes
- To lock access, enter a code (2 to 9999). The display can be incremented using . 

Now press "ENT". "On" appears on the screen to indicate that access has been 
locked.

• On: A code is locking access (2 to 9999)
- To unlock access, enter the code (incrementing the display using ) and press 

"ENT". The code remains on the display and access is unlocked until the next power 
down. Access will be locked again on the next power-up.

- If an incorrect code is entered, the display changes to "On" and access remains 
locked.

• XXXX: Access is unlocked (the code remains on the screen).
- To reactivate locking with the same code when access has been unlocked, return 

to "On" using the  button then press "ENT". "On" appears on the screen to indicate 
that access has been locked.

- To lock access with a new code when access has been unlocked, enter a new code 
(increment the display using  or  ) and press "ENT". "On" appears on the 
screen to indicate that access has been locked.

- To clear locking when access has been unlocked, return to "OFF" using the  
button and press "ENT". "OFF" remains on the screen. Access is unlocked and will 
remain unlocked until the next restart.

tUS State of auto-tuning
tAb: The default stator resistance value is used to control the motor.
PEnd: Auto-tuning has been requested but not yet performed.
PrOG: Auto-tuning in progress.
FAIL: Auto-tuning has failed.
dOnE: The stator resistance measured by the auto-tuning function is used to manage 
the drive.
Strd: The cold stator resistance (rSC other than nO) that is used to control the motor.

UdP Indicates the ATV31 firmware version.
E.g.: 1102 = V1.1 IE02.

LIA- Logic input functions
LI1A

LI2A

LI3A

LI4A

LI5A

LI6A

Can be used to display the functions assigned to each input. If no functions have been 
assigned, nO is displayed. Use the  and  arrows to scroll through the functions. If 
a number of functions have been assigned to the same input, check that they are 
compatible.

LIS Can be used to display the state of the logic inputs (using the segments of the display: 
high = 1, low = 0) 

Example above: LI1 and LI6 are at 1, LI2 to LI5 are at 0.
AIA- Analog input functions

AI1A

AI2A

AI3A

Can be used to display the functions assigned to each input. If no functions have been 
assigned, nO is displayed. Use the  and  arrows to scroll through the functions. If 
a number of functions have been assigned to the same input, check that they are 
compatible.

����

State 1

State 0
LI1    LI2   LI3    LI4   LI5    LI6
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Maintenance

Servicing
The Altivar 31 does not require any preventative maintenance. It is nevertheless advisable to perform the following regularly:
• Check the condition and tightness of connections.
• Ensure that the temperature around the unit remains at an acceptable level and that ventilation is effective (average service life of fans: 

3 to 5 years depending on the operating conditions).
• Remove any dust from the drive.

Assistance with maintenance, fault display 
If a problem arises during setup or operation, ensure that the recommendations relating to the environment, mounting and connections have
been observed. 

The first fault detected is stored and displayed, flashing, on the screen: the drive locks and the fault relay (RA - RC) contact opens, if it has
been configured for this function.

Clearing the fault
Cut the power supply to the drive in the event of a non-resettable fault.
Wait for the display to go off completely.
Find the cause of the fault in order to correct it.

The drive is unlocked after a fault by:
• Switching off the drive until the display disappears completely, then switching on again
• Automatically in the cases described in the "automatic restart" function (FLt- menu, Atr = YES)
• Via a logic input when this input is assigned to the "fault reset" function (FLt- menu, rSF = LIp)

Monitoring menu:
This is used to prevent and find the causes of faults by displaying the drive status and its current values.

Spares and repairs: 
Consult Schneider Electric product support.
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Faults - Causes - Remedies

Drive does not start, no fault displayed
• If the display does not light up, check the power supply to the drive and check the wiring of inputs AI1 and AI2 and the connection to the 

RJ45 connector.
• The assignment of the "Fast stop" or "Freewheel stop" functions will prevent the drive from starting if the corresponding logic inputs are 

not powered up. The ATV31 then displays "nSt" in freewheel stop mode and "FSt" in fast stop mode. This is normal since these functions 
are active at zero so that the drive will be stopped safely if there is a wire break.

• Check that the run command input(s) have been actuated in accordance with the chosen control mode (tCC parameter in the I-O- menu).
• If an input is assigned to the limit switch function and this input is at zero, the drive can only be started up by sending a command for the 

opposite direction (see page 64).
• If the reference channel (page 33) or the control channel (page 34) is assigned to Modbus or CANopen, the drive displays nSt on

power-up and remains at stop until the communication bus sends a command.
• If the LED on the DC bus is lit and nothing appears on the display, check that there is no short-circuit on the 10 V power supply.
• If the drive displays "rdY" and refuses to start, check that there is no short-circuit on the 10 V power supply and check the wiring of inputs 

AI1 and AI2 and the connection to the RJ45 connector.

Faults which cannot be reset automatically
The cause of the fault must be removed before resetting by switching off and then on again. 
CrF, SOF, tnF, bLF and OPF faults can also be reset remotely via logic input (rSF parameter in the FLt- menu page 66).
 
Fault Probable cause Remedy
bLF

Brake sequence
• Brake release current not reached

• Brake engage frequency bEn = 
nO (not adjusted) when brake 
logic bLC is assigned. 

• Check the drive/motor connection.
• Check the motor windings.
• Check the Ibr setting in the FUn- menu (see page 60).
• Carry out the recommended adjustment of bEn  (see pages 59 and 60).

CrF

Capacitor load circuit
• Load relay control fault or 

charging resistor damaged
• Replace the drive.

EEF

EEPROM fault
• Internal memory fault • Check the environment (electromagnetic compatibility).

• Replace the drive.
InF

Internal fault
• Short-circuit on the 10 V power 

supply
• Internal fault

• Check the circuits connected to the 10 V.
• Check the wiring of inputs AI1 and AI2 and the connection to the RJ45 

connector.
• Check the environment (electromagnetic compatibility).
• Replace the drive.

OCF

Overcurrent
• Incorrect parameters in the SEt- 

and drC- menus
• Inertia or load too high
• Mechanical blockage

• Check the SEt- and drC- parameters. 
• Check the size of the motor/drive/load.
• Check the state of the mechanism.

SCF

Motor short-circuit 
• Short-circuit or earthing at the 

drive output
• Significant earth leakage current at 

the drive output when several 
motors are connected in parallel

• Check the cables connecting the drive to the motor, and the motor 
insulation.

• Reduce the switching frequency.
• Connect chokes in series with the motor.

SOF

Overspeed
• Instability or
• Driving load too high

• Check the motor, gain and stability parameters.
• Add a braking resistor.
• Check the size of the motor/drive/load.

tnF

Auto-tuning fault
• Special motor or motor whose 

power is not suitable for the drive
• Motor not connected to the drive

• Use the L or the P ratio (see Uft page 24).
• Check the presence of the motor during auto-tuning.
• If a downstream contactor is being used, close it during auto-tuning.
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Faults - Causes - Remedies

Faults which can be reset with the automatic restart function, after the cause has disappeared
These faults can also be reset by switching the drive off and on again or via a logic input (rSF parameter in the FLt- menu page 66) 

Faults which can be reset as soon as their cause disappears

Fault Probable cause Remedy
COF

CAnopen fault
• Interruption in communication on 

the CANopen bus
• Check the communication bus.
• Please refer to the product-specific documentation.

EPF

External fault
• According to user • According to user

LFF

Loss of 4-20mA
• Loss of the 4-20 mA reference on 

input AI3
• Check the connection on input AI3.

ObF

Overvoltage 
during deceleration

• Braking too sudden
or driving load

• Increase the deceleration time.
• Install a braking resistor if necessary.
• Activate the brA function (page 44) if it is compatible with the 

application.
OHF

Drive overheated
• Drive temperature too high • Check the motor load, the drive ventilation and the 

environment. Wait for the drive to cool down before 
restarting.

OLF

Motor overload
• Triggered by excessive motor 

current

• Incorrect value of parameter rSC

• Check the ItH setting (motor thermal protection) (page 20), 
check the motor load. Wait for the drive to cool down before 
restarting.

• Measure rSC again (page 24).
OPF

Motor phase loss
• Loss of one phase at drive output
• Downstream contactor open
• Motor not connected or motor 

power too low
• Instantaneous instability in the 

motor current

• Check the connections from the drive to the motor.
• If a downstream contactor is being used, set OPL to OAC 

(FLt- menu page 67).
• Test on a low power motor or without a motor: In factory 

settings mode, motor phase loss detection is active (OPL = 
YES). To check the drive in a test or maintenance 
environment without having to switch to a motor with the 
same rating as the drive (particularly useful in the case of 
high power drives), deactivate motor phase loss detection 
(OPL = no).

• Check and optimize the UFr (page 20), UnS and nCr (page 
23) parameters and perform auto-tuning with tUn (page 24).

OSF

Overvoltage 
• Line voltage too high
• Disturbed line supply

• Check the line voltage.

PHF

Line phase failure
• Drive incorrectly supplied or a 

fuse blown
• Failure of one phase
• 3-phase ATV31 used on a single 

phase line supply
• Unbalanced load
This protection only operates with 
the drive on load.

• Check the power connection and the fuses.

• Reset.
• Use a 3-phase line supply.

• Disable the fault by setting IPL = nO (FLt- menu page 67).

SLF

Modbus fault
• Interruption in communication on 

the Modbus bus
• Remote terminal enabled (LCC = 

YES page 40) and terminal 
disconnected.

• Check the communication bus.
• Please refer to the product-specific documentation.
• Check the link with the remote terminal.

Fault Probable cause Remedy
CFF

Configuration fault
• The current configuration is 

inconsistent.
• Return to factory settings or call up the backup 

configuration, if it is valid. See the FCS parameter in the 
I-O-, drC-, CtL- or FUn- menu.

CFI

Configuration fault via serial link
• Invalid configuration

The configuration loaded in the 
drive via the serial link is 
inconsistent.

• Check the configuration loaded previously.
• Load a consistent configuration.

USF

Undervoltage
• Line supply too low
• Transient voltage dip

• Damaged load resistor

• Check the voltage and the voltage parameter.
USF trip threshold
ATV31ppppM2: 160V
ATV31ppppM3X: 160V
ATV31ppppN4: 300V
ATV31ppppS6X: 430V

• Replace the drive.
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Configuration/Settings table

Drive ATV 31...............................................................................................................................................................................................
Customer ID no. (if applicable)..........................................................................................................................................................................

1st level adjustment parameter

Settings menu 

(1) In corresponds to the nominal drive current indicated in the Installation Manual and on the drive rating plate.

Code Factory setting Customer setting
bFr 50

Code Factory setting Customer setting Code Factory setting Customer setting
ACC 3 s s rP2 30% %
AC2 5 s s rP3 60% %
dE2 5 s s rP4 90% %
dEC 3 s s SP2 10 Hz Hz
tA1 10% % SP3 15 Hz Hz
tA2 10% % SP4 20 Hz Hz
tA3 10% % SP5 25 Hz Hz
tA4 10% % SP6 30 Hz Hz
LSP 0 Hz Hz SP7 35 Hz Hz
HSP bFr Hz SP8 40 Hz Hz
ItH According to drive rating A SP9 45 Hz Hz
UFr 20% % SP10 50 Hz Hz
FLG 20% % SP11 55 HZ Hz
StA 20% % SP12 60 Hz Hz
SLP 100 Hz % SP13 70 Hz Hz
IdC 0.7 In (1) A SP14 80 Hz Hz
tdC 0.5 s s SP15 90 Hz Hz
tdC1 0.5 s s SP16 100 Hz Hz
SdC1 0.7 In (1) A CLI 1.5 In (1) A
tdC2 0 s s CL2 1.5 In (1) A
SdC2 0.5 In (1) A tLS 0 (no time limit) s
JPF 0 Hz Hz rSL 0
JF2 0 Hz Hz UFr2 20% %
JGF 10 Hz Hz FLG2 20% %
rPG 1 StA2 20% %
rIG 1 / s / s SLP2 100% %
FbS 1 Ftd bFr Hz
PIC nO ttd 100% %

Ctd In (1) A
SdS 30
SFr 4 kHz kHz

These parameters only appear if the corresponding function has been selected in another menu. The majority can also be
accessed and adjusted in the function configuration menu.
Those which are underlined appear in factory settings mode.

���

����
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Configuration/Settings table

Motor control menu 

I/O menu 

Control menu 

Code Factory setting Customer setting Code Factory setting Customer setting
bFr 50 Hz Hz tUS tAb
UnS According to drive rating V UFt n
FrS 50 Hz Hz nrd YES
nCr According to drive rating A SFr 4 kHz kHz
nSP According to drive rating RPM tFr 60 Hz Hz
COS According to drive rating SrF nO
rSC nO

Code Factory setting Customer setting Code Factory setting Customer setting
tCC 2C

ATV31pppA: LOC
AO1t 0A

tCt trn dO nO
rrS if tCC = 2C, LI2

if tCC = 3C, LI3
if tCC = LOC: nO

r1 FLt

CrL3 4 mA mA r2 nO
CrH3 20 mA mA

Code Factory setting Customer setting Code Factory setting Customer setting
LAC L1 Cd2 Mdb
Fr1 AI1

AIP for ATV31pppA
CCS Cd1

Fr2 nO COp nO
rFC Fr1 LCC nO
CHCF SIM PSt YES
Cd1 tEr

LOC for ATV31pppA
rOt dFr

These parameters only appear if the corresponding function has been enabled.

����

����
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Configuration/Settings table

Application functions menu 

Code Factory setting Customer setting Code Factory setting Customer setting
rPC- rPt LIn JOG- JOG If tCC = 2C: nO

If tCC = 3C: LI4
If tCC = LOC: nO

tA1 10% % JGF 10 Hz Hz
tA2 10% % UPd- USP nO
tA3 10% % dSP nO
tA4 10% % Str nO
Inr 0.1 PI- PIF nO
ACC 3 s s rPG 1
dEC 3 s s rIG 1
rPS nO FbS 1
Frt 0 Hz PIC nO
AC2 5 s s Pr2 nO
dE2 5 s s Pr4 nO
brA YES rP2 30% %

StC- Stt Stn rP3 60% %
FSt nO rP4 90% %
dCF 4 rSL 0
dCI nO PII nO
IdC 0.7 In A rPI 0% %
tdC 0.5 s s bLC- bLC nO
nSt nO brL According to drive 

rating
Hz

AdC- AdC YES Ibr A
tdC1 0.5 s s brt 0.5 s s
SdC1 0.7 In (1) A bEn nO Hz
tdC2 0 s s bEt 0.5 s s
SdC2 0.5 In (1) A bIP nO

SAI- SA2 AI2 LC2- LC2 nO
SA3 nO CL2 1.5 In (1) A

PSS- PS2 If tCC = 2C: LI3
If tCC = 3C: LI4
If tCC = LOC: LI3

CHP- CHP nO

PS4 If tCC = 2C: LI4
If tCC = 3C: nO
If tCC = LOC: LI4

UnS2 According to drive 
rating

V

PS8 nO FrS2 50 Hz Hz
PS16 nO nCr2

According to drive 
rating

A
SP2 10 Hz Hz nSP2 RPM
SP3 15 Hz Hz COS2

SP4 20 Hz Hz UFt2 n
SP5 25 Hz Hz UFr2 20% %
SP6 30 Hz Hz FLG2 20% %
SP7 35 Hz Hz StA2 20% %
SP8 40 Hz Hz SLP2 100 Hz Hz
SP9 45 Hz Hz LSt- LAF nO
SP10 50 Hz Hz LAr nO
SP11 55 Hz Hz LAS nSt
SP12 60 Hz Hz
SP13 70 Hz Hz
SP14 80 Hz Hz
SP15 90 Hz Hz
SP16 100 Hz Hz

����

(1) In corresponds to the nominal drive current indicated in the 
Installation Manual and on the drive rating plate.

These parameters only appear if the 
corresponding function has been enabled. They 
can also be accessed in the SEt menu.
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Configuration/Settings table

Fault menu 

Communication menu 

Code Factory setting Customer setting Code Factory setting Customer setting
Atr nO OLL YES
tAr 5 SLL YES
rSF nO COL YES
FLr nO tnL YES
EtF nO LFL nO
LEt HIG LFF 10 Hz Hz
EPL YES drn nO
OPL YES StP nO
IPL YES InH nO
OHL YES rPr nO

Code Factory setting Customer setting Code Factory setting Customer setting
Add 1 bdCO 125
tbr 19200 FLO nO
tFO 8E1 FLOC AI1

AIP for ATV31pppAttO 10 s s
AdCO 0

These parameters only appear if the corresponding function has been enabled.

����
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Index of parameter codes

AC2 44
ACC 43
AdC 47
AdCO 70
Add 70
AI1A 73
AI2A 73
AI3A 73
AO1t 28
Atr 66
bdCO 70
bEn 60
bEt 60
bFr 23
bIP 60
bLC 60
brA 44
brL 60
brt 60
CCS 40
Cd1 39
Cd2 39
CFG 65
CHCF 39
CHP 62
CL2 61 
CLI 21
COd 73
COL 68
COp 40
COS 23
COS2 63
CrH3 28
CrL3 28
Ctd 22
dCF 45
dCI 45
dE2 44
dEC 43
dO 28
drn 68
dSP 54
EPL 67
ErCO 70
EtF 67
FbS 57
FCS 25
FLG 20
FLG2 63

FLO 70
FLOC 70
FLr 67
Fr1 38
Fr2 38
FrH 72
FrS 23
FrS2 62
Frt 44
FSt 45
Ftd 22
HSP 19
Ibr 60
IdC 46
InH 68
Inr 43
IPL 67
ItH 20
JF2 21
JGF 52
JOG 52
JPF 21
LAC 38
LAF 64
LAr 64
LAS 64
LC2 61
LCC 40
LCr 72
LEt 67
LFF 68
LFL 68
LFr 72
LFt 72
LI1A 73
LI2A 73
LI3A 73
LI4A 73
LI5A 73
LI6A 73
LIS 73
LSP 19
nCr 23
nCr2 62
nrd 25
nSP 23
nSP2 62
nSt 46
OHL 67

OLL 68
OPL 67
Opr 72
Otr 72
PIC 57
PIF 57
Pr2 57
Pr4 57
PS16 51
PS2 50
PS4 50
PS8 50
PSt 40
r1 28
r2 29
rFC 39
rFr 72
rIG 57
rOt 40
rP2 57
rP3 57
rP4 57
rPG 57 
rPI 58
rPI 72
rPr 69
rPS 43
rPt 42
rrS 27
rSC 24
rSF 66
rSL 58
rtH 72
SA2 48
SA3 48
SCS 25
SdC1 47
SdC2 47
SdS 22
SFr 25
SLL 68
SLP 20
SLP2 63
SP10 51
SP11 51
SP12 51
SP13 51
SP14 51
SP15 51

SP16 51
SP2 51
SP3 51
SP4 51
SP5 51
SP6 51
SP7 51
SP8 51
SP9 51
SPd1 72
SPd2 72
SPd3 72
SrF 25
StA 20
StA2 63
StP 68
Str 54
Stt 45
tA1 42
tA2 43
tA3 43
tA4 43
tAr 66
tbr 70
tCC 27
tCt 27
tdC 46
tdC1 47
tdC2 47
tFr 25
tHd 72
tHr 72
tLS 21
tnL 68
ttd 22
ttO 70
tUn 24
tUS 24
tUS 73
UdP 73
UFr 20
UFr2 63
UFt 24
UFt2 63
ULn 72
UnS 23
UnS2 62
USP 54
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Index of functions

+/- speed 53
2-wire/3-wire control 27
Analog/logic output AOC/AOV 28
Automatic restart 66
Automatic standstill DC injection 47
Brake control 59
CANopen: Drive address 70
Control and reference channels 31
Control channel switching 40
Current limit 21
DC injection via logic input 45
Deceleration ramp adaptation 44
Drive thermal protection 6
Drive ventilation 6
Fast stop via logic input 45
Flying restart (automatic catching a spinning load on ramp) 67
Forced local mode 70
Freewheel stop via logic input 46
Function access level 38
Jog operation 52
Management of limit switches 64
Modbus: Drive address 70
Motor control auto-tuning 24
Motor switching 62
Motor thermal protection 7
Drive thermal protection 6
PI regulator 55
Preset speeds 49
Ramp switching 43
Ramps 42
Reference switching 39
Relay r1 28
Relay r2 29
Reset of current fault 66
Return to factory settings/restore configuration 26
Saving the configuration 25
Selection of the type of voltage/frequency ratio 24
Skip frequency 21
Stop modes 45
Summing inputs 48
Switching for second current limit 61
Switching frequency 25
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840 USE 100 00 11/2004 iii

Document Set

At a Glance This manual consists of two volumes.

Volume 1
� Quantum Automation System Overview
� Quantum Configurations
� Network Configurations
� System Specifications for Quantum Modules
� Hardware Specifications for Quantum Modules
� Power Supply Modules
� CPU Modules
� Quantum Field Bus Modules
� Distributed I/O (DIO) for Quantum Modules
� Quantum Remote I/O Communication Modules
� Quantum Modbus Plus Network Option Modules
� Quantum Modbus Plus Networking on Fiber Module
� Quantum Ethernet Modules
� Intelligent/Special Purpose Modules for Quantum
� Quantum Intrinsically Safe Analog/Digital, Input/Output Modules
� Quantum Simulator Modules
� Quantum Battery Module

Volume 2
� Quantum I/O Modules
� Miscellaneous Components
� Spare Parts
� Hardware Installation
� Power and Grounding Guidelines
� CableFast Cabling
� Error Stopped Codes
� Agency Approvals
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§
Safety Information

Important Information

NOTICE Read these instructions carefully, and look at the equipment to become familiar with 
the device before trying to install, operate, or maintain it. The following special 
messages may appear throughout this documentation or on the equipment to warn 
of potential hazards or to call attention to information that clarifies or simplifies a 
procedure.

The addition of this symbol to a Danger or Warning safety label indicates
that an electrical hazard exists, which will result in personal injury if the
instructions are not followed.

This is the safety alert symbol. It is used to alert you to potential personal
injury hazards. Obey all safety messages that follow this symbol to avoid
possible injury or death.

DANGER indicates an imminently hazardous situation, which, if not avoided, will 
result in death, serious injury, or equipment damage.

DANGER

WARNING
WARNING indicates a potentially hazardous situation, which, if not avoided, can result 
in death, serious injury, or equipment damage.

CAUTION
CAUTION indicates a potentially hazardous situation, which, if not avoided, can result 
in injury or equipment damage.
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PLEASE NOTE Electrical equipment should be serviced only by qualified personnel. No responsi-
bility is assumed by Schneider Electric for any consequences arising out of the use 
of this material. This document is not intended as an instruction manual for untrained 
persons.
© 2004 Schneider Electric. All Rights Reserved.
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About the Book

At a Glance

Document Scope This manual is a reference guide for the hardware of the Quantum automation 
system.

Validity Note The data and illustrations found in this book are not binding. We reserve the right to 
modify our products in line with our policy of continuous product development. The 
information in this document is subject to change without notice and should not be 
construed as a commitment by Schneider Electric.

Product Related 
Warnings

Schneider Electric assumes no responsibility for any errors that may appear in this 
document. If you have any suggestions for improvements or amendments or have 
found errors in this publication, please notify us.
No part of this document may be reproduced in any form or by any means, electronic 
or mechanical, including photocopying, without express written permission of 
Schneider Electric.
All pertinent state, regional, and local safety regulations must be observed when 
installing and using this product. For reasons of safety and to ensure compliance 
with documented system data, only the manufacturer should perform repairs to 
components.
When controllers are used for applications with technical safety requirements, 
please follow the relevant instructions.
Failure to use Schneider Electric software or approved software with our hardware 
products may result in improper operating results.
Failure to observe this product related warning can result in injury or equipment 
damage.

User Comments We welcome your comments about this document. You can reach us by e-mail at 
techpub@schneider-electric.com
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I
Quantum Automation 
System Overview

At a Glance

Overview This part provides an overview of the Quantum Automation System.

What's in this 
Part?

This part contains the following chapters:

Chapter Chapter Name Page

1 Modicon Quantum Automation System Overview 3
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1
Modicon Quantum Automation 
System Overview

At a Glance

Introduction This chapter provides an overview of the Modicon Quantum Automation System, 
which includes Modicon Quantum software support.

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Modicon Quantum Automation Series Overview 4

Quantum Power Supplies 5

Quantum CPU Modules 6

Quantum I/O Modules 7

Quantum Communication Interface Modules 8

Quantum Intelligent/Special Purpose I/O Modules 11

Quantum Simulator Modules (XSM) 12

Quantum Battery, Backplanes, and CableFast Cabling 13

Quantum Programming Packages 14
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Modicon Quantum Automation Series Overview

Overview The Modicon Quantum system is a special-purpose computing system with digital 
processing capabilities. Modicon Quantum is designed for real time control in 
industrial and manufacturing applications in a modular, expandable architecture 
employing the following modules. 
 
� Power Supply
� CPU
� I/O 
� I/O Network Interface
� Intelligent/Special Purpose I/O
� Simulator (XSM)
� Battery
� Backplanes
� CableFast Cabling

Modicon 
Quantum System 
Block Diagram

The following figure is a block diagram of a typical Modicon Quantum system. 

Modbus Plus Cable

Ethernet TCP/IPLocal I/O Drop

P/S CPU RIO
Head

MB+
Tap

Modbus Plus DIO
Twisted Pair Cable

DIO Drop RIO Coaxial

MB+
Tap

NOM NOE I/O I/O I/O I/O I/O

RIO Drop

I/O I/O I/O I/ORIO
Drop

P/SI/O I/ODIO
Drop

MB+
Tap

RIO
Tap
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Quantum Power Supplies

Overview Quantum power supplies are used to supply system power to all modules inserted 
into the backplane, including:
 
� Quantum CPU modules
� Quantum Interface modules
� Quantum I/O modules
 
Depending upon the system configuration, the option exists of using the power 
supply in three different modes.

Power Supply 
Modes

The following table shows the power supply modes.

Power Supply Type Usage

Standalone For 3 A, 8 A or 11 A configurations that do not require fault tolerant 
or redundant capabilities. 

Standalone Summable For configurations consuming more than the rated current of one 
supply, two summing power supplies can be installed in the same 
backplane.

Redundant For configurations requiring power for uninterrupted system 
operation. Two redundant power supplies are required for 
redundancy.

System Safety

Exercise caution when considering a combination of power supplies in a 
backplane. Use only like power supplies with the exceptions noted in System 
Design Considerations for Quantum Power Supplies, p. 703.

Failure to follow this precaution can result in injury or equipment damage.

CAUTION

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 2588 of 3383



Modicon Quantum Overview

6 840 USE 100 00 11/2004

Quantum CPU Modules

Overview The Quantum CPU is a module residing on the Quantum local I/O backplane. The 
CPU is a digitally operating electronic system, which uses a programmable memory 
for the internal storage of user instructions. These instructions are used to 
implement specific functions such as:
 
� Logic
� Process sequencing
� Timing
� Coupling
� Arithmetic
 
These instructions allow control through digital and analog outputs, for various types 
of machines and processes.
 
The Quantum CPU serves as a bus master controlling the local, remote, and 
distributed I/O of the Quantum system. 
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Quantum I/O Modules

Overview Quantum I/O modules are electrical signal converters that convert signals to and 
from field devices to a signal level and format, which can be processed by the CPU, 
such as:
 
� Limit switches
� Proximity switches
� Temperature sensors
� Solenoids
� Valve actuators
 
All I/O modules are optically isolated to the bus, ensuring safe and trouble-free 
operation. All I/O modules are also software configurable.
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Quantum Communication Interface Modules

Overview Nine types of communication interface modules are available and presented in the 
table below, and are described in the following text.

Network 
Interface 
Modules

The following table shows the communication interface modules.

Type Description

RIO Single and dual channel Remote I/O interface modules (RIO heads and 
drops) connected via a coaxial cable network.

DIO Single and dual channel Distributed I/O interface modules connected via a 
twisted pair Modbus Plus cable network.

NOM Single and dual channel Network Option Modules (NOM) connected via a 
twisted pair Modbus Plus cable network.

Fiber Optic 
Modbus Plus

Modbus Plus on fiber module connected via a fiber optic Modbus Plus cable 
network.

Ethernet TCP/
IP

Single channel Ethernet TCP/IP interface module connected via a twisted 
pair or fiber optic cable network.

InterBus InterBus Interface module connected via a twisted pair network.

SY/MAX 
Ethernet

SY/MAX Ethernet module connected via a twisted pair or fiber optic cable 
network.

LonWorks LonWorks module connected via a twisted-pair network.

MMS 
Ethernet

MMS Ethernet module connected via a fiber optic cable network.

Profibus Profibus Master module connected via a Profibus RS-485 port.

AS-i AS-i module connected via a two-wire AS-i port.
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RIO Modules 
(CRA/CRP) 

Quantum RIO head and drop modules use a S908-based networking I/O 
configuration. Communication is done via single or dual coaxial cabling up to 15,000 
feet away. This configuration supports a mix of the following product lines:
� SY/MAX
� 200 Series
� 500 Series
� 800 Series
� Quantum I/O
 
When Quantum RIO is required, the Quantum controller may support up to 31 RIO 
drops. In an RIO configuration, an RIO head module is connected with coaxial cable 
to RIO drop modules at each remote drop. 

DIO Module 
(CRA) 

Quantum DIO is implemented over a Modbus Plus network. The CPU or NOMs 
module may be the network head via their Modbus Plus ports. 

Quantum DIO Modbus Plus drop adaptors are specifically designed to link Quantum 
I/O modules to the head via twisted pair shielded cable (Modbus Plus). The DIO 
drop modules also provide the I/O with power (maximum 3A) from a 24 Vdc or a 115/
230 Vac source. Each DIO network supports up to 63 distributed drops using 
repeaters.

Network Option 
Module (NOM)

Quantum NOM modules provide extended communication capabilities for the 
Quantum system within a Modbus Plus configuration. 

Modbus Plus on 
Fiber Module 
(NOM) 

Quantum Modbus Plus on Fiber modules provides connectivity to Modbus Plus 
nodes by fiber cable without fiber optic repeaters, and allows the creation of a pure 
fiber optic network or a mixed fiber optic/twisted-pair network (with the use of a 
490NRP254 Fiber Optic Repeater).

Ethernet TCP/IP 
(NOE) Modules 

Quantum Ethernet TCP/IP modules make it possible for a Quantum controller to 
communicate with devices on an Ethernet network using TCP/IP – the de facto 
standard protocol. An Ethernet module may be inserted into an existing Quantum 
system and connected to existing Ethernet networks via fiber optic or twisted pair 
cabling.

SY/MAX Ethernet 
Modules (NOE)

Quantum-SY/MAX-Ethernet modules are Quantum CPU network option modules 
that can be placed in a Quantum backplane to connect Quantum controllers to SY/
MAX devices and applications. 
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MMS-Ethernet 
Modules (NOE)

Quantum-MMS-Ethernet modules are Quantum CPU network option modules that 
can be placed in a Quantum backplane to connect Quantum controllers to MMS 
devices and applications.

InterBus 
Interface Module 
(NOA) 

The Quantum InterBus is the interface module to the InterBus bus. The InterBus bus 
is a fieldbus network designed for I/O blocks and intelligent devices used in 
manufacturing. It offers a master/slave topology that permits deterministic I/O 
servicing over it’s 13 km twisted pair network.

LonWorks 
Modules (NOL)

Quantum NOL modules provide connectivity between a Quantum controller and a 
LonWorks network, based on Echelon’s LonWorks technology. The NOL module is 
offered in three models for different transceiver types, and supports three twisted-
pair media types with different network topologies or data transfer speeds.

Profibus 
Interface Module 
(CRP)

Quantum Profibus module is the interface module to Profibus-DP networks. The 
interface modules use Type A, shielded twisted pair to join inline connectors, with or 
without service ports and bus terminators.

AS-i Interface 
Module

Quantum AS-i modules provide connectivity between a Quantum controller and AS-
i networks. AS-i bus cable is an unshielded flat two-wire link on which 
communication and power are transmitted to connected devices. The media 
insulation is self-healing to accommodate junction block removal.
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Quantum Intelligent/Special Purpose I/O Modules

Overview Quantum Intelligent/Special Purpose I/O modules operate with minimum 
intervention from the Quantum controller after initially downloading module 
parameters or programs. The Quantum intelligent/special purpose I/O modules 
include the following.
 
� High Speed Counter modules (EHC)
� ASCII Interface module (ESI)
� High Speed Interrupt module (HLI)
� Single Axis Motion Modules (MSx)
� Multi-Axis Motion Modules (MMS)

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 2594 of 3383



Modicon Quantum Overview

12 840 USE 100 00 11/2004

Quantum Simulator Modules (XSM)

Overview There are two types of simulator modules, as described below.

Discrete and 
Analog 
Simulators

The following table shows discrete and analog simulators.

Type Description

Discrete 16 Point 
Simulator 
(140XSM00200)

The Discrete Simulator (16 points) is used to generate up to 16 binary 
input signals to the 140DAI54000 and the 140DAI74000 AC input 
modules.

Analog Simulator 
(140XSM01000)

The Analog Simulator (2 channels in, 1 channel out) module is used 
for simulating 4 ... 20 mA field current loops used with current input 
Quantum modules.
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Quantum Battery, Backplanes, and CableFast Cabling

Battery Module 
(XCP)

The Quantum battery module provides RAM backup power for the Quantum expert 
module.

Backplanes 
(XBP)

Quantum backplanes may be used in all locations of local, remote, or distributed I/
O. There are six backplanes available in 2, 3, 4, 6, 10, and 16 slot versions. All I/O 
slots are usable with any module able to be used in any slot.

CableFast 
Cabling 

The Quantum CableFast wiring system consists of pre-wired Quantum field wiring 
terminal strips and DIN rail-mounted terminal blocks, offered in straight through or 
special application versions.
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Quantum Programming Packages

Overview Quantum controllers support several editors.

Quantum Editors The following table shows the editors for the Quantum controllers.

Editor Where Discussed

Modsoft V2.6 For more information on Modsoft, refer to the Modicon Modsoft 
Programmer User Manual (890USE11500).

Concept V2.5 For more information on Concept, refer to the Concept User 
Manual (840USE49300).

ProWORX NXT V2.1 For more information on ProWorX, refer to the ProWorX User 
Manual (372SPU68001 NMAN) 

ProWORX 32 
(V 1.0 minimum)

For more information on ProWORX 32, refer to the ProWORX 
32 Programming Software for PLCs User Guide (372SPU780 
01EMAN)

ProWORX Plus 
(V 1.0 minimum)

For more information on ProWORX Plus, refer to the 
ProWORX Plus for Modicon Reference Manual 
(371SPU68001 PMAN).

Modicon State Language 
(V1.2 minimum)

For more information on Modicon State Language, refer to the 
Modicon State Language User Manual (GM-MSL1-001).
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II
Quantum System Configurations

At a Glance

Overview This part provides information on Quantum system configurations.

What's in this 
Part?

This part contains the following chapters:

Chapter Chapter Name Page

2 Quantum Configurations 17

3 Network Configurations 29
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2
Quantum Configurations

At a Glance

Introduction The following chapter provides information on the Quantum configurations, 
including Local I/O, Remote I/O (RIO), and Distributed I/O (DIO). 

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Quantum Local I/O, Remote I/O and Distributed I/O Configurations 18

Quantum Local I/O 20

Quantum Remote I/O (RIO) 21

Quantum Distributed I/O (DIO) 25
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Quantum Local I/O, Remote I/O and Distributed I/O Configurations

Overview The following information contains a description of the Local I/O, Remote I/O and 
Distributed I/O and their configurations.
 
These configurations (see the configuration table below for valid Quantum 
configurations) can be equipped with a combination of: 
� Quantum CPUs
� Power supplies
� I/O interfaces
� Expert modules
� I/O modules

Local, RIO, and 
DIO 
Configuration

The following table provides valid Quantum configurations, including backplanes 
and modules.

Note: Refer to p. 43 for a complete list of part numbers for all Quantum modules.

If Configuration 
Type Is

Backplane Types 
(Typical) Are

Required 
Modules Are

Optional 
Modules Are

Modules Not 
Permitted Are

Local 6, 10, 16 slots Power Supply 
CPU

RIO Head, I/O, 
NOx*

RIO Drop, DIO 
Drop

RIO** 6, 10, 16 slots Power Supply 
RIO Drop

I/O CPU, RIO Head, 
DIO Drop NOx*

DIO 2, 3, 4, 6 slots DIO Drop Power Supply,  
I/O

CPU, RIO Head, 
RIO Drop NOx*

*NOM, NOA, and NOE.
**Remote I/O is typically used for large (number of modules) drops 6, 10, or 16 slot 
backplanes. Distributed I/O is typically used for small drops using 2, 3, 4, or 6 slot backplanes.

Note: Every Quantum module requires power from the backplane (except power 
supply and DIO modules). For a valid configuration, add up the required backplane 
current (in mA) for every module, and ensure that this number is less than the 
available power in the selected power supply. 
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Local, Remote 
and Distributed 
I/O Configuration

Depending on the type of configuration—Local, Remote, or Distributed I/O, a variety 
of features will apply, as shown in the following table.

*Requires use of backplane expander, Telefast module excepted (27 modules x 32 
points = 864). May be limited by bus power requirements.

Feature Configuration

Local I/O Remote I/O Distributed I/O

Maximum I/O Words

Per drop 64 in / 64 out 64 in / 64 out 30 in / 32 out

Per network 1,984 in / 1,984 out 500 in / 500 out

Maximum Physical Discretes

Per drop *864 any mix *864 any mix 448 any mix

Maximum drops per network 31 63

Media Coax Twisted Pair

Speed 1.5 Mhz 1 MHz

Maximum distance without 
repeaters

15,000 ft. (4,573 m) 1,500 ft. (457 m)

Scan synched I/O servicing Yes No

Momentum I/O   support No Yes

Hot Standby        support Yes No

Modbus Plus compatible No Yes
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Quantum Local I/O

Overview A local I/O configuration is contained in one rack and includes all Quantum modules 
mounted in a standard Quantum backplane. Quantum Local I/O can be as few as 
one I/O module (in a three slot backplane), or as many as 14, along with a CPU and 
power supply in a single 16 slot backplane.
 
If required for the application, system interface modules are also included in the 
Local I/O backplane. These modules could consist of one RIO processor or network 
option modules.

I/O Configuration The following figure is an example of a typical local I/O configuration. 

Note: A maximum of 448 digital I/O points (14, 4x8 digital I/O modules), or a 
maximum of 48 analog input channels (six 8-channel analog in modules) and 32 
analog output channels (eight 4-channel analog out modules) may be serviced in 
a single local I/O rack.

I/OI/OI/OI/OI/OI/OI/OI/OI/OI/OI/OI/OI/OI/OCPUPS

2 Slot

3 Slot

4 Slot

6 Slot

10 Slot

16 Slot
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Quantum Remote I/O (RIO)

Overview Quantum RIO can be set up in single or dual cable configurations (refer to the 
following two figures) and is contained in one rack at each RIO drop. When RIO is 
used, the Quantum CPU may support several drops (a drop can be either Quantum, 
SY/MAX, 200, 500, or 800 Series I/O systems).

Related 
Documentation

For more information on use and installation of Quantum RIO, see Modicon Remote 
I/O Cable System Planning and Installation Guide, Part Number 890USE10100

For more information on Hot Standby systems, see the Quantum Hot Standby 
Installation and Planning Guide, Part Number 840USE10600.

Single Cable RIO 
Configuration

The following figure is an example of a single cable Quantum RIO configuration. 

Note: As stated above, the Quantum provides connectivity to other Modicon I/O 
products via the same system. It will connect to 800 series I/O via the J890, J892, 
P890, or P892 remote I/O adapters; 200 series I/O via J290 and J291 remote I/O 
adapters; 500 series I/O via 29X/J540 remote I/O adapters; and SY/MAX 
8030CRM931

I/OI/OI/O
RIO
HeadCPUPS

I/OI/OI/OI/OPS I/OI/OI/OI/OPS

Local I/O
Drop

RIO Tap RIO Tap

Up to 31 Drops

B800 Series Drop

RIO Tap

RIO
Drop

RIO
Drop

RIO Drop # m RIO Drop # n

P81 J890

Terminator

*A RIO tap is required for every RIO drop in the system.
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Dual Cable RIO 
Configuration

The following figure is an example of a dual cable Quantum RIO configuration. 

Hot Standby 
System

The Quantum Hot Standby system is designed for use with remote I/O networks. A 
Quantum Hot Standby system may be set-up using single or dual cable 
configurations (refer to the following two figures). 

Note: The dual cable option is provided for systems that require added protection 
against cable breaks or damaged connectors. With two cables connected between 
the host and each node, no single cable break will disrupt communications.

I/OI/OI/O
RIO
HeadCPUPS

I/OI/OI/OI/OPS I/OI/OI/OPS

Local I/O
Drop

*RIO Tap and
Terminator (#52-0422-000)

Up to 31 Drops

B800 Series 

*RIO
Tap

RIO
Drop

RIO
Drop

RIO Drop # m RIO Drop # n

P81 J890

*RIO 

*RIO
Tap

*RIO Tap and
Terminator

*RIO Tap

*An RIO tap (# MA-0185-100) is required for every RIO drop in the system.
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Single Cable Hot 
Standby 
Configuration

The following figure is an example of a single cable Quantum Hot Standby 
configuration. 

PS PLC RIO CHS PS PLC RIO CHS

Last RIO Drop

Coaxial Cable

Standby ControllerPrimary Controller

Self-terminating
F adapter

RIO Drop # 2

Trunk
Cable

Splitter
#MA-0186-100

Tap
#MA-0185-100

Self-terminating F adapter
#52-0411-000
(for quad shield cable)
#52-0399-000
(for non-quad shield cable)

PS RIO I/O I/O I/O

PS RIO I/O I/O I/O

TapTrunk Terminator
#52-0422-000

Fiber Optic Cable
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Dual Cable Hot 
Standby 
Configuration

The following figure is an example of a dual cable Quantum Hot Standby 
configuration. 

PS PLC RIO CHS PS PLC RIO CHS

Last RIO Drop

Coaxial Cable

Standby PLCPrimary PLC

Self-terminating
F adapters

RIO Drop # 2

Trunk
Line

A

Splitter #MA-0186-100

Tap
#MA-0185-100

Self-terminating F 
adapters
#52-0411-000
(for quad shield cable)
#52-0399-000
(for non-quad shield 
cable)

PS RIO I/O I/O I/O

PS RIO I/O I/O I/O

Drop Cable

Trunk Terminator
#52-0422-000

Fiber Optic Cable

Coaxial Cable

Trunk Terminator
#52-0422-000

Trunk
Line

B

Drop Cable

Splitter
 #MA-0186-100
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Quantum Distributed I/O (DIO)

Overview Quantum DIO can be set up in standard single or dual cable configurations (refer to 
the following two figures). The Quantum DIO architecture is based on Modicon's 
Modbus Plus technology. When DIO is utilized, the Quantum system may support 
up to three distributed networks of up to 64 drops (using a repeater) each. 
Communication between the various nodes and the Modbus Plus head, in both 
single and dual cable DIO configurations, is done by twisted pair cabling from the 
head to the DIO adapters at the drops.

Related 
Documentation

For detailed information concerning the Quantum DIO systems, refer to the 
MODBUS Plus I/O Servicing User Guide, part number 840USE10400.

Single Cable DIO 
Configuration

The following figure is an example of a single cable Quantum DIO configuration. 

I/OI/OI/ODIO
Drop

I/OI/OI/ODIO
Drop

I/OI/OI/OI/OI/OI/OI/OI/OCPUPS

* Tap * Tap

Local I/O

** Drop Cable

Quantum Drop # m

Up to 31 drops (64 with repeater)

Quantum Drop # n

** Drop Cable

* A MODBUS Plus tap is required for every participant  on the network.
** A drop cable is required for each drop from the MODBUS Plus tap.
(Cables are not included with the mopdules and need to be ordered.)
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Dual Cable DIO 
Configuration

The following figure is an example of a dual cable Quantum DIO configuration. 

Note: The dual cable option is provided for systems that require added protection 
against cable breaks or damaged connectors. With two cables connected between 
the host and each node, no single cable break will disrupt communications.

I/OI/OI/ODIO
Drop

I/OI/OI/ODIO
Drop

I/OI/OI/OI/OI/OI/OI/ONOMCPUPS

*Tap *Tap

Local I/O

***Drop Cables

Quantum Drop # m

Up to 31 Nodes (63 with repeater)

Quantum Drop # n

***Drop Cables

*Tap*Tap

Up to 31 Nodes (63 with repeater)

*A MODBUS Plus tap (plastic, Part # 990NAD23000; ruggedized, Part # 990NAD23010) is required
for every participant on the network.
***A drop cable (8 ft/2.4 m, Part # 990NAD21110; 20 ft/6 m, Part # 990NAD21130) is required for
each drop from the MODBUS Plus tap. Cables are not included with the modules and need to be
ordered.

Trunk Cable

Trunk Cable
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Part Numbers MODBUS Plus taps that can be used for single and dual cable DIO configurations 
include:
� Part Number 990NAD23000, plastic; and 
� Part Number 990NAD23010, ruggedized.

The following MODBUS Plus trunk cables can be used with these DIO 
configurations:
� Part Number 490NAA27101 (100 ft/30 m)
� Part Number 490NAA27102 (500 ft/152 m)
� Part Number 490NAA27103 (1000 ft/304 m)
� Part Number 490NAA27104 (1500 ft/456 m)
� Part Number 490NAA27105 (5000 ft/1520 m)
 
Drop cables that can be used for these configurations include:
� Part Number 990NAD21110 (8 ft/2.4 m)
� Part Number 990NAD21130 (20 ft/6 m)
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3
Network Configurations

At a Glance

Introduction The following chapter provides information on the Quantum network support, 
network interface techniques, and Modbus and Modbus Plus communications.

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Quantum Network Support 30

Quantum Network Interface Techniques 33

Quantum Modbus and Modbus Plus Communications 37
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Quantum Network Support

Overview Quantum systems provide multiple choices for open, standards-based networking 
and fieldbus connectivity requirements. The Quantum supported networks include:
 
� Modbus
� Modbus Plus
� Remote I/O
� TCP/IP Ethernet
� SY/MAX Ethernet
� MMS Ethernet
� Interbus
� LonWorks
� SERCOS
 
Combinations of these networks can be used to provide simple, high performance 
communication architectures which meet the tightly integrated needs of computer 
and controller connectivity. A summary of the services available on these networks 
is shown in the following table.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 2613 of 3383



Network Configurations

840 USE 100 00 11/2004 31

Quantum 
Supported 
Networks

The following table shows the Quantum supported networks.

Service 
Description

Modbus Modbus 
Plus

Remote 
I/O

 Ethernet Interbus LonWorks SERCOS Profibus

TCP/
IP

SY/
MAX

MMS

Native to 
Quantum 
CPU

Y Y N N N N N N N N

Available on a 
Network 
Module

Y Y Y Y Y Y Y Y Y

CPU 
Programming

Y N Y N N N N N N

CPU 
Executive 
Firmware 
Loading 
Support

N N N N N N N N

Module 
Firmware 
Loaded From 
CPU

Y Y Y Y Y Y N Y Y

Report By 
Exception 
Communica-
tions

Y N Y Y N N N N

Multi-node 
Broadcast 
Communica-
tions

N N N N N N N N N

Synchronized 
I/O Scanning

N N Y N N N N N Y Y

NonSynchro-
nized I/O 
Scanning

N N N N N Y Y N N

Quantum I/O 
Drops 

N Y N N N N N N N

Hot Standby 
Quantum   I/O 
Drop Support 

N N Y N N N N N N N

Y5

Y1

Y1 Y1

N
6

yY
2 Y5

Y1

Y1

Y1
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Hot Standby 
Data 
Communicati
ons Support

Y Y N Y N N N N N N

Optional Dual 
Cabling

N Y N N N N N N N

Optional 
Fiber Optics

Y Y Y N

Momentum  I/
O Drops

N N N N N Y N N Y

Variable 
Speed Drives

N N N N N Y

Servo Motion 
Control

N N N N N Y Y

HMI: Displays 
& Panels

Y Y N N N N N

HMI: Work-
stations

Y N Y Y N N N

1. Refer to the Modbus Plus portion of the Quantum Specifier's guide section for details of available services on 
140NOM2XXX00 Modbus Plus Network modules

2. Service is only available on the native controller Modbus port when the XMIT loadable is used. 
3. Available from third parties.  
4. The SERCOS network standard is fiber optics.  
5. The software for this module is a modConnect product. 
6. Module firmware loaded through serial port on module.

Service 
Description

Modbus Modbus 
Plus

Remote 
I/O

 Ethernet Interbus LonWorks SERCOS Profibus

TCP/
IP

SY/
MAX

MMS

Y1

Y3 Y1 Y5 Y3 Y4 Y4

Y1

Y3 Y1 Y3 Y4

Y1 Y3 Y4

Y1 Y3 Y4

Y1 Y3 5, Y4
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Quantum Network Interface Techniques

Overview Quantum communication and networking modules use a variety of different 
techniques to interface to the Quantum controller over the local backplane.

Direct CPU 
Driver

This technique allows the CPU to control high speed data transfers to and from the 
communication and networking modules, maximizing throughput and performance. 
 
This technique is used extensively by the Remote I/O network and Hot Standby 
system to ensure highly deterministic synchronization of the CPU and I/O scans.

Option Module 
Interface

This technique allows the communication and networking modules to control data 
transfers to and from the CPU, maximizing the flexibility of the communications 
interface.
 
This technique is used extensively by the Modbus Plus and Ethernet peer-to-peer 
network modules. The number of option module interfaces supported by each CPU 
model is described in the following table.

CPU Interface 
Support

The following table shows the summary of Quantum CPU option module interface 
support in standalone configurations.

Note: Only one Remote I/O Head Interface is supported for each Quantum CPU.

Quantum Controller Model Number Available Option Module Interfaces Supported 
Per CPU

140CPU53414(A) 6

140CPU43412(A) 6

140CPU42402 6

140CPU21304 2

140CPU11303 2

140CPU11302 2

Note: Refer to p. 37 for details of available services on 140NOM2XX00 Modbus 
Plus Network modules.
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I/O Map Interface Some network and communication modules are interfaced to the controller through 
the standard I/O map configuration tables. In the following table, note that some 
network and communication  modules require a Loadable instruction which 
enhances the standard controller Executive to support certain unique features of 
individual modules. 
 
In addition, some loadables allow the communication and networking modules to be 
controlled by means of user-application code. The number of loadables and 
associated modules that can be handled by an individual CPU depends upon its 
memory size, the size of the application program, and the size of the loadables.
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Communications 
and Networking

The following table shows the Quantum communications and networking modules.

Model Number Description Module 
Interface 
Technique

Loadable 
Required 

Backplane Support Bus Power mA

Local RIO DIO

140CRP81100 Profibus Direct CPU 
Driver

N Y N N 1200

140CRP93100 Remote I/O 
Head Interface, 
single cable

Direct CPU 
Driver

N Y N N 780

140CRP93200 Remote I/O 
Head Interface, 
dual cable

Direct CPU 
Driver

N Y N N 780

140CHS21000 Hot Standby 
Processor Kit

Direct CPU 
Driver

Y Y N N 700

140NOA61110 Interbus Master Direct CPU 
Driver

Y Y N N 700

140NOM21100 Modbus Plus 
Options, single 
cable

Option 
Module

N Y N N 780

140NOM21200 Modbus Plus 
Option, dual 
cable

Option 
Module

N Y N N 780

140NOM25200 Modbus Plus 
Option, single 
channel fiber

Option 
Module

N Y N N 900

140NOE21100 Ethernet TCP/IP 
Twisted Pair

Option 
Module

N Y N N 1000

140NOE25100 Ethernet TCP/IP 
Fiber Optic

Option 
Module

N Y N N 1000

140NOE31100 Ethernet SY/
MAX Twisted 
Pair 

Option 
Module

N Y N N 1000

140NOE35100 Ethernet SY/
MAX Fiber Optic 

Option 
Module

N Y N N 1000

140NOE510
Ethernet MMS 
Twisted Pair

Option 
Module

N Y N N 1000

140NOE5510
Ethernet MMS 
Fiber Optic

Option 
Module

N Y N N 1000

0
1

0
1
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1. The software for this module is a ModConnect product.

140NOE77100/1 Ethernet TCP/IP 
10/100 TX/FX

N N Y N N 750

140NOE77110/1 Ethernet TCP/IP 
10/100 TX/FX 
Factory Cast

N N Y N N 750

140MMS42500 Multi-Axis Motion 
Controller w/
SERCOS 

Option 
Module

N Y N N 2500

140NOL91100 LonWorks 
Interface, twisted 
pair FTT10

I/O Map (16/
16)

Y Y Y N 950

140NOL91110 LonWorks 
Interface, twisted 
pair TPT/XF-78

I/O Map (16/
16)

Y Y Y N 950

140NOL91120 LonWorks 
Interface, twisted 
pair TPT/XF-
1250

I/O Map (16/
16)

Y Y Y N 950

Model Number Description Module 
Interface 
Technique

Loadable 
Required 

Backplane Support Bus Power mA

Local RIO DIO
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Quantum Modbus and Modbus Plus Communications

Overview Each Quantum CPU includes both a Modbus and Modbus Plus communications 
port. The features offered by both these communication protocols are listed in the 
following table.

Modbus and 
Modbus Plus 
Features

The following table shows the Modbus and Modbus Plus features.

Modbus Modbus, a master/slave protocol, is a de facto industry standard with support from 
over 500 industrial suppliers.

On-line programming or data acquisition applications are easily supported directly 
from the serial port of any computer.

Modbus can be used in either a simple point-to-point manner with a pair of devices, 
or in a network architecture with up to 247 slave devices.

Features Modbus Modbus Plus

Technique Slaves polled by a master Peer-to-peer, token rotation

Speed 19.2K typical 1 M

Electrical RS-232, various others RS-485

Distance without repeater RS-232, 50 ft. (15 m) 1,500 ft. (457 m)

Media Various Twisted pair, Fiber optics

Max nodes per network 247 64

Max network traffic 300 registers/sec @ 9.6 Kb 20,000 registers/sec

Programming Yes Yes

Read/Write data Yes Yes

Global data No Yes

Peer Cop No Yes
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Modbus Plus Modbus Plus combines high speed, peer-to-peer communication and easy 
installation to simplify applications and reduce installation costs.
 
It allows host computers, controllers and other data sources to communicate as 
peers throughout the network via low-cost twisted pair cable or optional fiber optic 
cable.
 
As a deterministic token-passing network, Modbus Plus communicates at one 
megabaud for fast access to process data. It’s strength is its ability to control real-
time control devices like I/O and drives, without degraded performance due to 
loading or traffic.
 
Bridging between Modbus and Modbus Plus is done automatically on CPUs and 
Modbus Plus network modules.
 
The bridge mode redirects Modbus messages onto the Modbus Plus network for 
easy connectivity between Modbus and Modbus Plus devices. 
 
A summary of the available services on Quantum Modbus and Modbus Plus ports 
is given in the following table.
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Modbus and 
Modbus Plus 
Services

The following table shows the Quantum Modbus and Modbus Plus services.

Type Service Description Native CPU Ports NOM 1-2 Ports NOM 3-6 Ports

Modbus Modbus 
Plus

Modbus Modbus 
Plus

Modbus Modbus 
Plus

Modbus 
Services

Default Modbus Port Parameters Y - Y - Y -

Configurable Modbus Port 
Parameters

Y - Y - -

Modbus to Modbus Plus Bridging - - -

Local CPU Programming - - N -

Remote CPU Programming over 
Modbus Plus

- - -

Modbus access to local CPU Y - Y - N -

Modbus access to remote CPU 
over Modbus Plus

Y - Y - Y -

Modbus Network Slave Support Y - N - N -

Modbus Master support with 
XMIT Loadable

Y - N - N -

Executive Firmware Loading 
Support

Y - N - N -

Modbus 
Plus 
Services

MSTR read/write register 

messagin

- Y - Y - Y

MSTR read/write Global Data 
messaging

- Y - Y - Y

MSTR get/clear local/remote 
statistics

- Y - Y - Y

Config Extension Global Data 
Support

- Y - Y - N

Config Extension Peer Cop 
Support

- Y - Y - N

Distributed I/O Support - Y - Y - N

CPU Programming - - -

Executive Firmware Loading 
Support

- Y - N - N

Y5

Y2
Y3 Y3

Y4 Y4

Y4 Y4 Y2

g
6

Y4 Y4 Y4
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Note:  
1. Only supported on the 140CPU42402, 140CPU42412(A) and 140CPU53414(A) 

Quantum Controllers.
2. The native CPU Modbus port can be disabled from bridge mode operation with 

the native Modbus Plus Port.
3. Modbus ports on NOMs are always in bridge mode with their associated 

Modbus Plus port.
4. Only one programmer connection can be logged in at a time to any CPU, and 

only one program monitor can be attached at a time to any CPU.
5. Modbus port parameters on NOMs 3-6 are defined by Modbus Port 3 in Concept 

and Modsoft when the comm parameter selector switch is in mem.
6. Up to 4 MSTR read/write register instructions can be serviced per CPU scan per 

Modbus Plus port.
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III
Quantum System Specifications

At a Glance

Overview This part provides system specifications for the Quantum automation system.

What's in this 
Part?

This part contains the following chapters:

Chapter Chapter Name Page

4 System Specifications for the Quantum Module 43
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4
System Specifications for the 
Quantum Module 

Quantum System Specifications

Overview All modules are designed to the following system specifications, which include:
� mechanical
� electrical
� AC/DC power supplies
It shows the I/O modules operating voltages for:
� less than 24 Vac or Vdc
� between 24 and 48 Vac or Vdc
� greater than 48 Vac or Vdc
Also given are the operating and storage conditions as well as agency approvals.

Mechanical 
Specifications

The following table shows individual Quantum module mechanical specifications.

Electrical 
Specifications

The following table shows the Quantum electrical specifications.

Weight 2 lbs. (1 kg) max

Dimensions (H x D x W) 9.84 in. x 4.09 in. x 1.59 in. (250 mm x 103.85 mm x 
40.34 mm)

Wire Size 1-14 AWG or 2-16 AWG max. 20 AWG min.

Material (Enclosures and Bezels) Polycarbonates

Space Requirements 1 backplane slot 

RFI Immunity (IEC 1000-4-3) 80 ...1000 MHz, 10 V/m

Ground Continuity (IEC 1000-4-5) 2 kV shield to ground

Electrostatic Discharge (IEC 1000-4-2) 8 kV air / 4 kV contact

Flammability Wiring Connector: 94V-0 Module Enclosure: 94V-
1
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AC/DC Power 
Supplies

The following table shows the Quantum AC/DC power supplies.

I/O Modules - 
Table 1

The following table shows the Quantum function I/O modules with operating 
voltages less than 24 Vac or Vdc.

I/O Modules - 
Table 2

The following table shows the Quantum I/O modules with operating voltages 
between 24 and 48 Vac or Vdc.

I/O Modules - 
Table 3

The following table shows the Quantum I/O modules with operating voltages greater 
than 48 Vac or Vdc.

Fast Transients (IEC 1000-4-4) 2 kV common mode

Damped Oscillatory Transients 2 kV common mode
1 kV differential mode

Surge Withstand Capability (Transients) 
(IEC 1000-4-5) 

2 kV common mode
1 kV differential mode

Non Periodic Peak Input Voltage 2.3 times nominal for 1.3 ms     (Nominal = DC 
average or AC peak)

Fast Transients (IEC 1000-4-4) 0.5 kV common mode

Damped Oscillatory Transients 1 kV common mode
0.5 kV differential mode

Surge Withstand Capability (Transients) 
(IEC 1000-4-5) 

1 kV common mode
0.5 kV differential mode

Fast Transients (IEC 1000-4-4) 1 kV

Damped Oscillatory Transients 2 kV common mode
1 kV differential mode

Surge Withstand Capability (Transients) 
(IEC 1000-4-5)

1 kV common mode
0.5 kV differential mode

Fast Transients (IEC 1000-4-4) 2 kV

Damped Oscillatory Transients 2 kV common mode
1 kV differential mode

Surge Withstand Capability (Transients) 
(IEC 1000-4-5) 

2 kV common mode
1 kV differential mode 
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Operating 
Conditions

The following table shows the Quantum operating conditions.

Gas Resistance 
in Conformally 
Coated Modules

The following table shows gas resistance data for conformally coated Quantum 
modules.

Storage 
Conditions

The following table shows the Quantum storage conditions.

Temperature 0 ... 60° C (32 ... 140° F)

Humidity 0 ... 95 percent RH non-condensing at 60° C

Chemical 
Interactions

Enclosures and terminal strips are made of polycarbonates. This material 
can be damaged by strong alkalis and various hydrocarbons, esters, 
halogens and ketones in combination with heat. Common products 
containing these include detergents, PVC products, petroleum products, 
pesticides, disinfectants, paint removers, and spray paints.

Altitude 2,000 meters. When the altitude exceeds this, reduce the 60°C maximum 
operating temperature by 6°C per 1000 meters of additional elevation.

Vibration 10 ... 57 Hz at 0.075 mm d.a.   57 ... 150 Hz at 1 g

Shock +/-15 g peak, 11 ms, half-sine wave

Mixed Flowing Gas Test, 22 days exposure

Standard Gas Test Requirement Actual Exposure

EIA364-65 Level lll CL2 (Chlorine) 20 PPB, +/- 5 PPB 20 PPB

NO2 (Nirtic Oxide) 200 PPB, +/- 50 PPB 1250 PPB

H2S (Hydrogen Sulfide) 100 PPB, +/-  20 PPB 100 PPB

SO2 (Sulfur Oxide) N/A 300 PPB

ISA-S71.04 (GX 
Severe)

CL2 (Chlorine) 10 PPB 20 PPB

NO2 ((Nitric Oxide) 1250 PPB 1250 PPB

H2S (Hydrogen Sulfide) 50 PPB 100 PPB

O2 (Sulfur Oxide) 300 PPB 300 PPB

Temperature -40 ... 85° C (-40 ... 185° F)

Humidity 0 ... 95 percent RH non-condensing at 60° C 

Free Fall 3 ft. (1 m)
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Agency 
Approvals

The following table shows the agency approvals.

UL 508 

CSA 22.2-142

Factory Mutual Class 1, Div 2

European Directives (CE) 89/336/EEC, 73/23/EEC and amendments

Note: All Quantum system modules contain static-sensitive components. Each 
module is labeled with the following static-sensitive symbol.
The following figure shows the static sensitive symbol. 
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IV
Quantum Module Specifications 
and Configuration

At a Glance

Overview This part provides information on Quantum module specifications as well as 
configuration of the modules.

What's in this 
Part?

This part contains the following chapters:

Chapter Chapter Name Page

5 Hardware Specifications for the Quantum Modules 49

6 Power Supply Modules 59

7 CPU Modules 103

8 Quantum Field Bus Modules 189

9 Distributed I/O (DIO) for the Quantum Modules 213

10 Quantum Remote I/O Communication Modules 225

11 Quantum Modbus Plus Network Option Modules 235

12 Quantum Modbus Plus Networking on Fiber Module 245

13 Quantum Ethernet Modules 265

14 Intelligent/Special Purpose Modules for the Quantum 289

15 Quantum Intrinsically Safe Analog/Digital, Input/Output Modules 361

16 Quantum Simulator Modules 415

17 Quantum Battery Module 421

18 Quantum I/O Modules 429
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5
Hardware Specifications for the 
Quantum Modules

Quantum Hardware Specifications

Overview This section shows the specifications for Quantum hardware modules including: 
� Power Supplies
� CPUs
� Networking
� Intelligent/Special Purpose
� I/O

Power Supply 
Specifications

The following table shows the power supplies for local and RIO Drops.

Part Number Source Voltage Type Bus Current Provided

140CPS11100 115 ... 230 Vac Standalone 3 A

140CPS11400 115 ... 230 Vac Standalone 8 A

140CPS11410 115 ... 230 Vac Standalone/Summable 8 A

140CPS11420 115 ... 230 Vac Standalone/Summable 11A/16A/20A

140CPS12400 115 ... 230 Vac Standalone/Redundant 3 A

140CPS12420 115 ... 230 Vac Standalone/Redundant 8A/10A/11A

140CPS21100 24 Vdc Standalone 3 A

140CPS21400 24 Vdc Standalone/Summable 8 A

140CPS22400 24 Vdc Standalone/Redundant 8 A

140CPS41400 48 Vdc Standalone/Redundant 8 A

140CPS42400 48 Vdc Standalone/Redundant 8 A

140CPS51100 100 ... 150 Vdc Standalone 3 A

140CPS52400 125 Vdc Standalone/Redundant 8 A
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CPU 
Specifications

The following table shows specifications for the CPUs.

Networking 
Modules – RIO

The following table shows specifications for RIO Networking modules.

Field Bus 
Modules

The following table shows specifications for field bus modules.

Part Numbers Max IEC 
Program

SRAM 
Size

Ladder 
Logic

Available 
Registers

Bus Current 
Required

140CPU11302 109 k 256 k 8 k 10 k 780 mA

140CPU11303 368 k 512 k 16 k 10 k 790 mA

140CPU21304 606 k 768 k 32 k or 48 k 64 k or 32 k 900 mA

140CPU42402 570 k 2 M 64 k 64 k 1.8 A

140CPU43412 896 k 2 M 64 k 57 k 1.8 A

140CPU43412A 896 k 2 M 64 k 57 k 1.25 A

140CPU53414 2.5 M 4 M 64 k 57 k 1.8 A

140CPU53414A 2.5 M 4 M 64 k 57 k 1.25A

Part Numbers (RIO) Drop Location Communication 
Channel(s)

Bus Current 
Provided

140CRA93100 Remote (Drop) 1 600 mA

140CRA93200 Remote (Drop) 2 750 mA

140CRP93100 Local (Head) 1 600 mA

140CRP93200 Local (Head) 2 750 mA

Part Number Communication Channel(s) Bus Current 
Required

140CRP81100 1 Profibus port, 1 RS-232 port (db 9 pin) 1.2 A

140EIA92100 1 AS-i 250mA

140NOA61100 1InterBus, LED display, gen 3 700 mA

140NOA61110 1 InterBus, 7 segment display, gen 3 700 mA

140NOA62200 1 InterBus, LED, gen 4 800 mA

140NOL91100 2 free topology, twisted pair; 78,000 BPS, LonWorks 400 mA

140NOL91110 2 linear topology, twisted pair, transformer isolated, 
78,000 BPS, LonWorks

400 mA

140NOL91120 2 linear topology, twisted pair, transformer isolated, 1.25 
BBPS, LonWorks

400 mA
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Networking 
Modules – DIO 
(Modbus Plus)

The following table shows specifications for DIO Networking modules. 

Networking 
Modules – 
Ethernet

The following table shows specifications for ethernet modules.

Networking 
Modules – NOM

The following table shows specifications for Modbus Plus NOM Networking 
modules.

Intelligent/
Special Purpose 
– Hot Standby 
Module

The following table shows specifications for the Hot Standby module. 

Part Numbers (DIO) Source Voltage Communication Channel(s) Bus Current 
Provided

140CRA21110 115 Vac 1 3 A

140CRA21210 115 Vac 2 3 A

140CRA21120 24 Vdc 1 3 A

140CRA21220 24 Vdc 2 3 A

Part Numbers Communication Channels Bus Current 
Required

140NOE21100 1 10BASE-T Ethernet network (RJ-45) port 1 A

140NOE25100 1 10BASE-FL Ethernet network (ST-style) port 1 A

140NOE31100 1 10BASE-T Ethernet network (RJ-45) port 1 A

140NOE35100 2 10BASE-FL Ethernet network (ST-style) ports 1 A

140NOE51100 1 10BASE-T Ethernet network (RJ-45) port 1 A

140NOE55100 2 10BASE-FL Ethernet network (ST-style) ports 1 A

140NOE771xx 1 10/100 BASE-TX Ethernet network (RJ-45) port
1 100 BASE-FX (MT-RJ connector) fiber optic port

750 mA

Part Numbers (NOM) Communication Channels Bus Current Required

140NOM21100 1, twisted pair, 1 Modbus, 9-pin D-Sub 780 mA

140NOM21200 2, twisted pair, 1 Modbus, 9-pin D-Sub 780 mA

140NOM25200 2, fiber optic (ST-style); 1 Modbus (RJ-45) 780 mA

Part Number Communication Channel Bus  Current Required Special Features

140CHS11000 Fiber Optic 700 mA Use kit P/N -  
140 CHS21000
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Counter Modules The following table shows specifications for the high speed Counter modules. 

ASCII Interface 
Module

The following table shows specifications for the ASCII Interface Module. 

High Speed 
Interrupt Module

The following table shows specifications for the High Speed Interrupt module. 

Single Axis 
Motion Modules

The following table shows specifications for the Single Axis Motion modules. 

Part Number Function Points/ 
Channels

Bus  Current 
Required

Special Features

140EHC10500 High Speed 
Counter (100 kHz)

5 250 mA 35 kHz @ 24 Vdc 100 
kHz @ 5 Vdc

140EHC20200 High Speed 
Counter (500 kHz)

2 650 mA 500 kHz, Incremental 
or Quadrature

Part 
Numbers

Function Communication 
Channels

Bus  Current 
Required

Special 
Features

140ESI06210 Intelligent,  Bi-directional, 
ASCII Interface

2 300 mA 1 Port @ 
19.2 kbps

Part Number Function  Points/Channels Bus Current 
Required 

140HLI34000 High Speed, Latch, and Interrupt 16 400 mA

Part Numbers Function Channels Bus Current 
Required 

Special  Features

140MSB10100 Motion Controller, Single 
Axis   Bi-directional, 
ASCII Interface 

1 750 mA Dual Encoder 
Feedback

140MSC10100 Motion Controller, Single 
Axis

1 1000 mA Dual Encoder 
Feedback and 
Resolver Feedback
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I/O Modules – 
Discrete In

The following table shows specifications for the Discrete In modules. 

Type/Part 
Number

Function Points/
Channels

Points per 
Group

Bus Current 
Required

Special 
Features

140DAI34000 24 Vac 16 N/A 180 mA Isolated

140DAI35300 24 Vac 32 8 250 mA Grouped

140DAI44000 48 Vac 16 N/A 180 mA Isolated

140DAI45300 48 Vac 32 8 250 mA Grouped

140DAI54000 115 Vac 16 N/A 180 mA Isolated

140DAI54300 115 Vac 16 8 180 mA Grouped

140DAI55300 115 Vac 32 8 250 mA Grouped

140DAI74000 230 Vac 16 N/A 180 mA Islolated

140DAI75300 230 Vac 32 8 250 mA Grouped

140DDI15310 5 Vdc 32 8 170 mA Grouped

140DDI35300 24 Vdc 32 8 330 mA Grouped

140DSI35300 24 Vdc 32 8 250 mA Supervised 
inputs grouped

140DDI35310 24 Vdc 32 8 330 mA Grouped

140DDI36400 24 Vdc 96 16 270 mA Grouped

140DDI67300 125 Vdc 24 8 200 mA Grouped

140DDI84100 10 ... 60 Vdc 16 2 200 mA Grouped

140DDI85300 10 ... 60 Vdc 32 8 300 mA Grouped

140DSI35300 24 Vdc 32 8 250 mA Supervised 
Inputs Grouped
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I/O Modules – 
Discrete Out

The following table shows specifications for the Discrete Out modules. 

Type/Part 
Number

Function Points/
Channels

Points 
per 
Group

Bus 
Current 
Required

Special Features

140DAO84000 24 ... 230 Vac 16 N/A 350 mA 4 A per point,  
isolated

140DAO84010 24 ... 115 Vac 16 N/A 350 mA 4 A per point,  
isolated

140DAO84210 115 ... 230 Vac 16 4 350 mA 4 A per point, group 
fused

140DAO84220 24 ... 48 Vac 16 4 350 mA 4 A per point, group 
fused

140DAO85300 230 Vac 32 8 1A 1 A per point, group 
fused

140DDO15310 5 Vdc 32 8 350 mA 0.5 A per point, 
group fused

140DDO35300 24 Vdc 32 8 330 mA 0.5 A per point, 
group fused

140DDO35301 24 Vdc 32 8 250 mA 0.5 A per point

140DDO35310 24 Vdc 32 8 330 mA 0.5 A per point, 
group fused

140DDO36400 24 Vdc 96 16 250 mA 0.5 A per point, 
group fused

140DDO84300 10 ... 60 Vdc 16 8 160 mA 2 A per point, group 
fused

140DDO88500 24 ... 125 Vdc 12 6 6 points: 
375 mA 
12 points: 
650 mA

0.5 A per point with 
short  circuit 
protection,
Group fused

140DRA84000 N.O. Relay 16 1 1,100 mA 2 A per point

140DRC83000 N.O./N.C. 
Relay

8 1 560 mA 5 A per point

140DVO85300 10 ... 30 Vdc 32 8 500 mA 0.5 A per point, 
verified output, 
group fused
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I/O Modules – 
Discrete In/Out

The following table shows specifications for the Discrete In/Out modules.

I/O Modules – 
Analog In/Out

The following table shows specifications for the Analog In/Out module.

Type/Part 
Number 

Type/Part 
Number 

Points/
channels

Points per 
group

Bus current 
required

Special features

140DAM59000 115 Vac 16 In
8 Out

8
4

250 mA 0.5 A per point on 
outputs, grouped fused

140DDM39000 24 Vdc 16 In
8 Out

8
4

330 mA 0.5 A per point on 
outputs, grouped fused

140DDM69000 125 Vdc 4 In
4 Out

4
N/A

350 mA Inputs: Grouped 
Outputs: 4 A per point 
isolated

Type/Part 
Number 

Function Points/ 
Channels

Points per 
group

Bus Current 
Required 

Special Features

140AMM09000 Inputs
Vdc:
+/- 10
+/- 5
0 ... 10
0 ... 5
1 ... 5
mA:
+/- 20
0 ... 20
4 ... 20

4 In N/A 350 mA Mixed inputs, 
current or voltage

Outputs
4 ... 20 mA

2 Out N/A Isolated
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I/O Modules –  
Analog In

The following table shows specifications for the Analog In modules.

I/O Modules – 
Analog Out 

The following table shows specifications for the Analog Out modules.

Type/Part 
Number

Function Points/
Channels

Points per 
Group

Bus Current 
Required

Special Features

140ACI03000 4 ... 20 mA
1 ... 5 Vdc

8 1 240 mA Mixed inputs, 
current or voltage

140ACI04000 0 ...25 mA
0 ... 20 mA
4 ... 20 mA

16 16 360 mA High density

140ARI03010 RTD: Pt, Ni, 
Ohms

8 1 200 mA IEC/American

140AVI03000 0 ... 20 mA,
+/- 20 mA
+/- 10 Vdc
+/- 5 Vdc

8 1 280 mA Mixed inputs, 
current or voltage

140ATI03000 T/C: B, E, J, 
K, R, S, T

8 1 280 mA CJC INT/EXT

Type/ Part 
Number 

Function Points/ 
Channels

Points 
per group

Bus Current 
Required

Special Features

140ACO02000 4 ... 20 mA 4 N/A 480 mA Channels isolated

140ACO13000 0 ... 25 mA
0 ... 20 mA
4 ... 20 mA

8 8 550 mA High density

140AVO02000 0 ... 10 Vdc,
+/1 10 Vdc
0 ... 5 Vdc
+/- 5 Vdc

4 N/A 700 mA Mixed outputs
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Intrinsic Safe 
Analog Modules

The following table shows specifications for the Intrinsic Safe analog modules.

Intrinsic Safe 
Discrete 
Modules

The following table shows the specifications for the Intrinsic Safe discrete modules.

Miscellaneous 
Modules

The following table shows specifications for miscellaneous modules.

Type/Part 
Number

Function Points/
Channels

Points per 
Group

Bus Current 
Required

Special Features

140AII33000 TC: B, E, J, 
K, R, S, T
RTD: Pt, Ni 
Ohms

8 1 400 mA CJC INT/EXT
IEC/American

140AII33010 0 ... 25 mA
0 ... 20 mA
4 ... 20 mA

8 8 1.5 A Mixed inputs, 
current. Internal 
power supply.

140AIO33000 0 ... 25 mA
0 ... 20 mA
4 ... 20 mA

8 8 2.5 A Internal power 
supply.

Type/Part 
Number

Function Points/
Channels

Points per 
Common

Bus Current 
Required

Special 
Features

140DII33000 Discrete In 8 8 400 mA Internal power 
supply

140DIO33000 Discrete Out 8 8 2.2 A Internal power 
supply

Type/Part Number Function Bus Current Required

140XBE10000 Backplane expander 500 mA

140XCP90000 Battery backup None

140XSM01000 Analog simulator None
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6
Power Supply Modules

At a Glance

Overview The following chapter describes the Quantum power supplies, including: 
specifications, LED indicators and descriptions, and wiring diagrams. Where 
applicable, it includes operating curves and hold-up capacitor timing charts.

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

140CPS11100 AC Power Supply 115/230 Vac 3 A Module 60

140CPS11100 AC Power Supply 115/230 Vac 3 A Module (PV01 or Greater) 63

140CPS11400 AC Power Supply, 115/230 Vac, 8 A Module 66

140CPS11410 AC Summable Power Supply 115/230 Vac, 8 A 69

140CPS11420 AC Summable Power Supply 115/230 Vac, 11 A 72

140CPS12400 AC Redundant Power Supply, 115/230 Vac 8 A Module 75

140CPS12420 AC Redundant Power Supply, 115/230 Vac 11 A Module 78

140CPS21100 DC Power Supply, 24 Vdc, 3 A Module 81

140CPS21400 DC Summable Power Supply, 24 Vdc, 8 A Module 84

140CPS22400 DC Redundant Power Supply, 24 Vdc, 8 A Module 87

140CPS41400 DC Summable Power Supply, 48 Vdc, 8 A Module 90

140CPS42400 DC Redundant Power Supply, 48 Vdc, 8 A Module 93

140CPS51100 DC Power Supply, 125 Vdc, 3 A Module 96

140CPS52400 DC Standalone/Redundant Power Supply, 125 Vdc, 8 A 99
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140CPS11100 AC Power Supply 115/230 Vac 3 A Module

Overview The following provides information on the AC Power Supply, 115/230 Vac, 3 A 
module (Product Version 01 or greater).

Power Supply 
Module

The following figure shows the power supply module components. 

Note: When field wiring the power supply module, the maximum wire size that 
should be used is 1 - 14 AWG or 2 - 16 AWG; the minimum is 20 AWG.
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X

Removable Door

Customer Identification Label
(Fold label and place it inside door)

Model Number
Module Description
Color CodeLED Area

X

X
X
X
X
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X
X
X
X
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X
X
X
X
X
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X
X
X
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X
X
X
X
X
X
X
X
X

Field Wiring
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Specifications The following table shows the specifications for the CPS11100 115/230 VAC power 
supply module.

Specifications

Input Requirements

Input Voltage 93 ... 132 Vac (jumper installed)
170 ... 264 Vac (no jumper)

Input Frequency 47 ... 63 Hz

Input Voltage Total Harmonic 
Distortion

Less than 10% of the fundamental ms value

Input Current 0.4 A @ 115 Vac. 0.2 A @ 230 Vac

Inrush Current 13 A @ 115 Vac. @ 25°C first power up
23 A @ 230 Vac. @ 25°C first power up

VA Rating 50 VA

Input Power Interruption 1/2 cycle @ full load and minimum rated line voltage / 
frequency. No less than 1 second between interruptions.

Fusing (external) 1.5 A slo-blo recommended (Part # 043502515 or 
equivalent) 

Output to Bus

Voltage 5.1 Vdc

Maximum Current 3 A

Minimum Current None required

Protection Over Current, Over Voltage

General

Field Wiring Connector (included) 7 point terminal strip (Part # 043506326)

Internal Power Dissipation 6 Watts typ.

Operating Mode Standalone
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LED Indicator 
and Description

The following figure shows the CPS11100 LED indicator. 

The following table shows the CPS11100 LED description.

Wiring Diagram The following figure shows the CPS11100 wiring diagram. 

Note: For "Closed System" installations, connector 140XTS00 500 must be used 
(see p. 712 ).

LED Description

LEDs Color Indication when On

Pwr ok Green Power is supplied to the bus.

Pwr ok

Note: See p. 692 for power and grounding wiring guidelines and operational 
information.

Do not connect any

external wiring to 

Install jumper for 115 Vac

operation only

AC L

AC N

1

2

3

4

5

6

7

}
Internally connected

these points 
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140CPS11100 AC Power Supply 115/230 Vac 3 A Module (PV01 or Greater)

Overview The following provides information on the AC Power Supply, 115/230 Vac, 3 A 
module (PV01 or greater).

Power Supply 
Module

The following figure shows the power supply module (PV01 or greater) components. 

Note: When field wiring the power supply module, the maximum wire size that 
should be used is 1 - 14 AWG or 2 - 16 AWG; the minimum is 20 AWG.
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Specifications The following table shows the specifications for the CPS11100 115/230 VAC power 
supply module (PV01 or greater).

Specifications

Input Requirements

Input Voltage 100 ... 276 Vac

Input Frequency 47 ... 63 Hz

Input Voltage Total Harmonic 
Distortion

Less than 10% of the fundamental ms value

Input Current 0.4 A @ 115 Vac. 0.2 A @ 230 Vac

Inrush Current 10 A @ 115 Vac.  20 A @ 230 Vac

VA Rating 50 VA

Input Power Interruption 1/2 cycle @ full load and minimum rated line voltage / 
frequency. No less than 1 second between interruptions.

Fusing (external) 1.5 A slo-blo recommended (Part # 043502515 or 
equivalent) 

Output to Bus

Voltage 5.1 Vdc

Maximum Current 3 A

Minimum Current 0.3 A

Protection Over Current, Over Voltage

General

Field Wiring Connector 
(included)

7 point terminal strip (Part # 043506326)

Internal Power Dissipation 2.0 + 3.0 x IOUT = Watts (where IOUT  is in Amperes)

Operating Mode Standalone
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LED Indicator 
and Description

The following figure shows the CPS11100 (PV01 or greater) LED indicator. 

The following table shows the CPS11100 (PV01 or greater) LED description.

Wiring Diagram The following figure shows the CPS11100 (PV01 or greater) wiring diagram. 

Note: For "closed system" installations, connector 140XTS00 500 must be used 
(see p. 712 ).

LED Description

LEDs Color Indication when On

Pwr ok Green Power is supplied to the bus.

Pwr ok

Note: See p. 692 for power and grounding wiring guidelines and operational 
information.

AC L

AC N

1

2

3

4

5

6

7

Internally connected. Do not connect any external
wiring to these points.

Install jumper for 115 VAC operation only.
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140CPS11400 AC Power Supply, 115/230 Vac, 8 A Module

Overview The following provides information on the AC Power Supply, 115/230 Vac, 8 A 
module. 

Power Supply 
Module

The following figure shows the power supply module components. 

Note: When field wiring the power supply module, the maximum wire size that 
should be used is 1 - 14 AWG or 2 - 16 AWG; the minimum is 20 AWG.
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Specifications The following table shows the specifications for the CPS11400 115/230 VAC power 
supply module.

Specifications

Input Requirements

Input Voltage 93 ... 138 Vac. 170 ... 276 Vac

Input Frequency 47 ... 63 Hz

Input Voltage Total  Harmonic 
Distortion

Less than 10% of the fundamental ms value

Input Current 1.1 A @ 115 Vac. 0.6 A @ 230 Vac

Inrush Current 38 A @ 115 Vac. 19 A @ 230 Vac

VA Rating 130 VA

Input Power Interruption 1/2 cycle @ full load and minimum-rated line voltage / 
frequency. No less than 1 second between interruptions.

Fusing (external) 2.0 A slo-blo recommended (Part # 57-0089-000 or 
equivalent) 

Output to Bus

Voltage 5.1 Vdc

Maximum Current 8 A @ 60° C (See the operating curve below)

Minimum Current None required

Protection Over Current, Over Voltage

General

Field Wiring Connector 
(included)

7 point terminal strip (Part # 043506326)

Internal Power Dissipation 6.0 + 1.5 x Iout = Watts (where Iout  is in Amperes)

Operating Mode Standalone 
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LED Indicator 
and Description

The following figure shows the CPS11400 LED indicator. 

The following table shows the CPS11400 LED description.

Wiring Diagram 
and Operating 
Curve

The following figures show the CPS11400 Wiring Diagram (left) and operating curve 
(right). 

LED Description

LEDs Color Indication when On

Pwr ok Green Power is supplied to the bus.

Pwr ok

Note: See p. 692 for power and grounding wiring guidelines and operational 
information.

Internally connected.
Do not connect any 
external wiring to 
these points.

AC L

AC N

1
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6

7

}
Install jumper 
for 115 VAC 
operation only

Ambient Temperature (C)

O
ut

pu
t t

o 
B

us
 C

ur
re

nt
T

 (
A

)

40 6050 5545

12
10

8

6
4

2

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 2651 of 3383



Power Supplies

840 USE 100 00 11/2004 69

140CPS11410 AC Summable Power Supply 115/230 Vac, 8 A

Overview The following provides information on the AC power supply, 115/230 Vac, 8 A 
module.

Power Supply 
Module

The following figure shows the power supply module and its components. 
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Specifications The following table shows the specifications for the CPS11410 115/230 VAC power 
supply module.

Specifications

Input Requirements

Input Voltage 93 ... 138 Vac. 170 ... 276 Vac

Input Frequency 47 ... 63 Hz

Input Voltage Total Harmonic 
Distortion

Less than 10% of the fundamental rms value

Input Current 1.1 A @ 115 Vac. 0.6 A @ 230 Vac

Inrush Current 38 A @ 115 Vac. 19 A @ 230 Vac

VA Rating 130 VA

Input Power Interruption 1/2 cycle @ full load and minimum rated line voltage / 
frequency. No less than 1 second between interruptions.

Fusing (external) 2.0 A slo-blo recommended (Part # 57-0089-000 or 
equivalent) 

Output to Bus

Voltage 5.1 Vdc

Maximum Current 8 A @ 60° C

Minimum Current None required

Protection Over Current, Over Voltage

General

Field Wiring Connector 
(included)

7 point terminal strip (Part # 043506326)

Internal Power Dissipation 6.0 + 1.5 x IOUT = Watts (where IOUT is in Amperes)

Operating Mode Standalone / Summable
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LED Indicator 
and Description

The following figure shows the CPS11410 LED indicator. 

The following table shows the CPS11410 LED description.

Wiring Diagram The following figures shows the 140CPS11410. 

LED Descripton

LEDs Color Indication when On

Pwr ok Green Power is supplied to the bus.

Pwr ok

Note: See p. 692 for power and grounding wiring guidelines and operational 
information.

Internally connected.
Do not connect any external wiring to these points.

AC L

AC N

1

2

3

4

5

6

7

}
Install jumper 
for 115 VAC 
operation only
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140CPS11420 AC Summable Power Supply 115/230 Vac, 11 A

Overview The following provides information on the AC power supply, 115/230 Vac, 11 A 
module.

Power Supply 
Module

The following figure shows the power supply module and its components. 
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Specifications The following table shows the specifications for the CPS11420 115/230 VAC power 
supply module.

Specifications

Input Requirements

Input Voltage 93 ... 132 Vac.
170 ... 264 Vac

Input Frequency 47 ... 63 Hz

Input Voltage Total Harmonic 
Distortion

Less than 10% of the fundamental rms value

Input Current 1.2 A @ 115 Vac.
0.7 A @ 230 Vac

Inrush Current @ 25° C (first 
power up)

 20 A @ 115 Vac.
 25 A @ 230 Vac

VA Rating 160 VA @ 11 A

Input Power Interruption 1/2 cycle @ full load and minimum rated line voltage / 
frequency. No less than 1 second between interruptions.

Fusing (external) 2.0 A slo-blo recommended (Part # 57-0089-000 or 
equivalent) 

Output to Bus

Voltage 5.1 Vdc

Maximum Current Stand alone configuration: 11 A @ 60° C
Summable configuration (Two 140CPS11420): 20 A @ 60° 
C (Total load capacity)
Summable configuration (One 140CPS11420 and one 
140CPS11410): 16A @ 60° C (Total load capacity)

Minimum Current None required

Protection Over Current, Over Voltage

General

Field Wiring Connector 
(included)

7 point terminal strip (Part # 043506326)

Internal Power Dissipation Less than 12 W at full load

Operating Mode Standalone / Summable
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LED Indicator 
and Description

The following figure shows the CPS11420 LED indicator. 

The following table shows the CPS11420 LED description.

Wiring Diagram The following figures shows the CPS11420. 

LED Description

LEDs Color Indication when On

Pwr ok Green Power is supplied to the bus.

Pwr ok

Note: A normally closed relay contact rated at 220 Vac, 6A / 30 Vdc, 5A is available 
on terminals 1 and 2 of the power terminal strip. This contact set may be used to 
signal input power OFF. The relay will de-energize when input power drops below 
8 Vdc.

Note: See p. 692 for power and grounding wiring guidelines and operational 
information.

AC L

AC N

1

2
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4

5
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7

Install jumper 
for 115 VAC 
operation only

Power loss alarm
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140CPS12400 AC Redundant Power Supply, 115/230 Vac 8 A Module

Overview The following provides information on the AC redundant power supply, 115/230 Vac, 
8 A module. 

Power Supply 
Module

The following figure shows the power supply module components. 

Note: When field wiring the power supply module, the maximum wire size that 
should be used is 1 - 14 AWG or 2 - 16 AWG; the minimum is 20 AWG.
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Specifications The following table shows the specifications for the CPS12400 PS 115/230 VAC 
power supply module. 

Specifications

Input Requirements

Input Voltage 93 ... 138 Vac. 170 ... 276 Vac

Input Frequency 47 ... 63 Hz

Input Voltage Total Harmonic 
Distortion

Less than 10% of the fundamental rms value

Input Current 1.1 A @ 115 Vac. 0.6 A @ 230 Vac

Inrush Current 38 A @ 115 Vac. 19 A @ 230 Vac

VA Rating 130 VA

Input Power Interruption 1/2 cycle @ full load and minimum rated line voltage / 
frequency. No less than 1 second between interruptions.

Fusing (external) 2.0 A slo-blo recommended (Part # 57-0089-000 or 
equivalent) 

Output to Bus

Voltage 5.1 Vdc

Maximum Current 8 A @ 60° C

Minimum Current None required

Protection Over Current, Over Voltage

General

Field Wiring Connector 
(included)

7 point terminal strip (Part # 043506326)

Internal Power Dissipation 6.0 + 1.5 x Iout = Watts (where Iout is in Amperes)

Operating Mode Standalone / Redundant
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LED Indicator 
and Description

The following figure shows the CPS12400 LED indicator. 

The following table shows the CPS12400 LED description.

Wiring Diagram The following figure shows the 140CPS12400 wiring diagram. 

LED Description

LEDs Color Indication when On

Pwr ok Green Power is supplied to the bus.

Pwr ok

Note: See p. 692 for power and grounding wiring guidelines and operational 
information.

Internally connected.
Do not connect any external wiring to these points.

AC L

AC N

1
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5

6

7

}
Install jumper 
for 115 VAC 
operation only
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140CPS12420 AC Redundant Power Supply, 115/230 Vac 11 A Module

Overview The following provides information on the AC redundant power supply, 115/230 Vac, 
11 A module. 

Power Supply 
Module

The following figure shows the power supply module components. 

Note: When field wiring the power supply module, the maximum wire size that 
should be used is 1 - 14 AWG or 2 - 16 AWG; the minimum is 20 AWG.
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Specifications The following table shows the specifications for the CPS12420 PS 115/230 VAC 
power supply module. 

Specifications

Input Requirements

Input Voltage 93 ... 132 Vac.
170 ... 264 Vac

Input Frequency 47 ... 63 Hz

Input Voltage Total Harmonic 
Distortion

Less than 10% of the fundamental rms value

Input Current 1.2 A @ 115 Vac 
0.7 A @ 230 Vac

Inrush Current  20 A @ 115 Vac @ 25° C first power up 
 25 A @ 230 Vac

VA Rating 160 VA @ 11 A

Input Power Interruption 1/2 cycle @ full load and minimum rated line voltage / 
frequency. No less than 1 second between interruptions.

Fusing (external) 2.0 A slo-blo recommended (Part # 57-0089-000 or 
equivalent) 

Output to Bus

Voltage 5.1 Vdc

Maximum Current Standalone configuration: 11 A @ 60° C
Redundant configuration (two 140CPS12420): 10 A @ 60° 
C (total load capacity)
Redundant configuration (one 140CPS12420 and one 
140CPS22400): 8 A @ 60° C (total load capacity)
Redundant configuration (one 140CPS12420 and one 
140CPS42400): 8 A @ 60° C (total load capacity)

Minimum Current None required

Protection Over Current, Over Voltage

General

Field Wiring Connector 
(included)

7 point terminal strip (Part # 043506326)

Internal Power Dissipation Less than 12 W at full load

Operating Mode Standalone / Redundant

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 2662 of 3383



Power Supplies

80 840 USE 100 00 11/2004

LED Indicator 
and Description

The following figure shows the CPS12420 LED indicator. 

The following table shows the CPS12420 LED description.

Wiring Diagram The following figure shows the CPS12420 wiring diagram. 

LED Description

LEDs Color Indication when On

Pwr ok Green Power is supplied to the bus.

Pwr ok

Note: A normally closed relay contact rated at 220 Vac, 6A / 30 Vdc, 5A is available 
on terminals 1 and 2 of the power terminal strip. This contact set may be used to 
signal input power OFF. The relay will de-energize when input power drops below 
8 Vdc.

Note: See p. 692 for power and grounding wiring guidelines and operational 
information.

AC L

AC N

1
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4
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6

7

Install jumper 
for 115 VAC 
operation only

Power loss alarm
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140CPS21100 DC Power Supply, 24 Vdc, 3 A Module

Overview The following provides information on the DC power supply, 24 Vdc, 3 A module. 

Power Supply 
Module

The following figure shows the power supply module components. 

Note: When field wiring the power supply module, the maximum wire size that 
should be used is 1 - 14 AWG or 2 - 16 AWG; the minimum is 20 AWG.
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Specifications The following table shows the specifications for the CPS21100 PS 24 VDC power 
supply module. 

LED Indicator 
and Description

The following figure shows the CPS21100 LED indicator. 

The following table shows the CPS21100 LED description.

Specifications

Input Requirements

Input Voltage 20 ... 30 Vdc

Input Current 1.6 A

Inrush Current 30 A

Input Power Interruption 1.0 ms max @ 20 V. 20.0 ms max @ 24 V

Fusing (external) 2.5 A slo-blo recommended (Part # 043502516 or 
equivalent)

Output to Bus

Voltage 5.1 Vdc

Maximum Current 3 A

Minimum Current 0.3 A

Protection Over Current, Over Voltage

General

Field Wiring Connector (included) 7 point terminal strip (Part # 043503328)

Internal Power Dissipation 2.0 + 3 x Iout = Watts (where Iout is in Amperes)

Operating Mode Standalone

LED Description

LEDs Color Indication when On

Pwr ok Green Power is supplied to the bus.

Pwr ok
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Wiring Diagram The following figure shows the 140CPS21100 wiring diagram. 

Note: See p. 692 for power and grounding wiring guidelines and operational 
information.
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7
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Not used

-24 Vdc (Common)

+24 Vdc 

Not used

Not used
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140CPS21400 DC Summable Power Supply, 24 Vdc, 8 A Module

Overview The following provides information on the DC summable power supply, 24 Vdc, 8 A 
module. 

Power Supply 
Module

The following figure shows the power supply module components. 

Note: When field wiring the power supply module, the maximum wire size that 
should be used is 1 - 14 AWG or 2 - 16 AWG; the minimum is 20 AWG.

140
CPS 214 00
PS 24 VDC

X

Removable Door

Customer Identification Label
(Fold label and place it inside door)

Model Number
Module Description
Color CodeLED Area

X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

Field Wiring
Connector Cover

Field Wiring
Connector

1
2
3
4
5
6
7

1
2
3
4
5
6
7

Alarm
Relay
24Vdc-

24Vdc+

+

-
cap

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 2667 of 3383



Power Supplies

840 USE 100 00 11/2004 85

Specifications The following table shows the specifications for the 140CPS21400 PS 24 Vdc power 
supply module. 

LED Indicator 
and Description

The following figure shows the CPS21400 LED indicator. 

The following table shows the CPS21400 LED description.

Specifications

Input Requirements

Input Voltage 20 ... 30 Vdc

Input Current 3.8 A max

Inrush Current 25 A @ 24 Vdc. 14 A @ 20 Vdc

Input Ripple 2.4 Vdc max, 94 ... 189 Hz

Input Power Interruption 1 ms max @ 24 Vdc (see the hold-up capacitor timing chart)

Fusing (external) 5.0 A slo-blo recommended (Part # 043502405 or equivalent)

Output to Bus

Voltage 5.1 Vdc

Maximum Current 8 A 

Minimum Current None required

Protection Over Current, Over Voltage

General

Field Wiring Connector 7 point terminal strip (Part # 043503328)

Internal Power Dissipation 6.0 + 1.8 x IOUT = Watts (where IOUT is in Amperes)

Operating Mode Standalone / Summable

LED Description

LEDs Color Indication when On

Pwr ok Green Power is supplied to the bus.

Pwr ok
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Wiring Diagram 
and Timing Chart

The following figures show the CPS214 wiring diagram (left) and the hold-up 
capacitor timing chart (right). 

Note:  
1. A normally closed relay contact rated at 220 Vac, 6A / 30 Vdc, 5A is available 

on terminals 1 and 2 of the power terminal strip. This contact set may be used 
to signal input power OFF. The relay will de-energize when input power drops 
below 8 Vdc.  

2. Tolerance to input interruptions may be increased by adding a  50 Vdc 
electrolytic capacitor between 5 and 6 of the power terminal strip. Refer to the 
hold-up capacitor timing chart for capacitor values.

Note: See p. 692 for power and grounding wiring guidelines and operational 
information.
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140CPS22400 DC Redundant Power Supply, 24 Vdc, 8 A Module

Overview The following provides information on the DC Redundant Power Supply, 24 Vdc, 8 
A module.

Power Supply 
Module

The following figure shows the power supply module components. 

Note: When field wiring the power supply module, the maximum wire size that 
should be used is 1 - 14 AWG or 2 - 16 AWG; the minimum is 20 AWG.
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Specifications The following table shows the specifications for the 24 Vdc, 8 A DC redundant power 
supply.

LED Indicator 
and Description

The following figure shows the CPS22400 LED indicator. 

The following table shows the CPS22400 LED description.

Specifications

Input Requirements

Input Voltage 20 ... 30 Vdc

Input Current 3.8 A max

Inrush Current 25 A @ 24 Vdc. 14 A @ 20 Vdc

Input Ripple 2.4 Vdc max, 94 ... 189 Hz

Input Power Interruption 1 ms max @ 24 Vdc

Fusing (external) 5.0 A slo-blo recommended (Part # 043502405 or 
equivalent)

Output to Bus

Voltage 5.1 Vdc

Current 8 A 

Protection Over Current, Over Voltage

General

Surge Withstand 2.3 x Maximum Rated Input Voltage for 1.3 ms

Field Wiring Connector 7 point terminal strip (Part # 043503328)

Internal Power Dissipation 6.0 + 1.8 x Iout = Watts (where Iout is in Amperes)

Operating Mode Standalone / Redundant

LED Description

LEDs Color Indication when On

Pwr ok Green Power is supplied to the bus.

Pwr ok
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Wiring Diagram 
and Timing Chart

The following figures show the 140CPS22400 wiring diagram (left) and the 
140CPS22400 hold-up capacitor timing chart (right). 

Note:  
1. A normally closed relay contact rated at 220 Vac, 6A / 30 Vdc, 5A is available 

on terminals 1 and 2 of the power terminal strip. This contact set may be used 
to signal input power OFF, or a power supply failure. The relay will de-energize 
when input power drops below 8 Vdc.  

2. Tolerance to input interruptions may be increased by adding a  50 Vdc 
electrolytic capacitor between 5 and 6 of the power terminal strip. Refer to the 
hold-up capacitor timing chart (above) for capacitor values.

Note: See p. 692 for power and grounding wiring guidelines and operational 
information.
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140CPS41400 DC Summable Power Supply, 48 Vdc, 8 A Module

Overview The following provides information on the DC summable power supply, 48 Vdc, 8 A 
module. 

Power Supply 
Module

The following figure shows the power supply module components. 

Note: When field wiring the power supply module, the maximum wire size that 
should be used is 1 - 14 AWG or 2 - 16 AWG; the minimum is 20 AWG.
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Specifications The following table shows the specifications for the CPS41400, 48 VDC power 
supply module.

LED Indicator 
and Description

The following figure shows the CPS41400 LED indicator. 

The following table shows the CPS41400 LED description.

Specifications

Input Requirements

Input Voltage 40 ... 72 Vdc

Input Current 1.2 A @ 48 Vdc

Inrush Current 25 A @ 40 Vdc

Input Power Interruption 13 ms @ 48 Vdc

Fusing (external) 2.0 A medium time-lag recommended     (Part # 57-0089-
000 or equivalent) 

Output to Bus

Voltage 5.1 Vdc

Current 8 A (see operating curve) 

Protection Over Current, Over Voltage

General

Field Wiring Connector 7 point terminal strip (Part # 043503328)

Internal Power Dissipation 15.6 W @ 8 A

Operating Mode Standalone / Summable

LED Description

LEDs Color Indication when On

Pwr ok Green Power is supplied to the bus.

Pwr ok
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Wiring Diagram The following figure shows the CPS41400 wiring diagram. 

Operating Curve  
and Timing Chart

The following figures show the CPS41400 operating curve (left) and the hold-up 
capacitor timing chart (right). 

Note: A normally closed relay contact rated at 220 Vac, 6A / 30 Vdc, 5A is available on 
terminals 1 and 2 of the power terminal strip. This contact set may be used to signal input 
power OFF, or a power supply failure.  

Note: See p. 692 for power and grounding wiring guidelines and operational information.

}1

2

3

4

5

6

7

Power Loss
Alarm

-48 ... -60 Vdc (Common)

+48 ... +60 Vdc 

+

- 
Capacitor
(Optional)

Note: Tolerance to input interruptions may be increased by adding a  80 Vdc electrolytic 
capacitor between 5 and 6 of the power terminal strip. Refer to the hold-up capacitor 
timing chart (above) for capacitor values.

Capacitor size/mF

Input Voltage

T
im

e/
m

s

100

90

80

70

60

50

40

30

20

10

0
40 45 50 55 60 65 70

2.2

1

0

47 22 10 6.8 4.7

Ambient Temperature (C)

O
ut

pu
t t

o 
B

us
 C

ur
re

nt
T

 (
A

)

40 6050 5545

12

10

8

6

4

2

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 2675 of 3383



Power Supplies

840 USE 100 00 11/2004 93

140CPS42400 DC Redundant Power Supply, 48 Vdc, 8 A Module

Overview The following provides information on the DC redundant power supply, 48 Vdc, 8 A 
module.

Power Supply 
Module

The following figure shows the power supply module components. 

Note: When field wiring the power supply module, the maximum wire size that 
should be used is 1 - 14 AWG or 2 - 16 AWG; the minimum is 20 AWG.

Note: Tolerance to input interruptions may be increased by adding an 80 Vdc 
electrolytic capacitor between 5 and 6 of the power terminal strip. Refer to the hold-
up capacitor timing chart (above) for capacitor values.
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X
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Customer Identification Label
(Fold label and place it inside door)

Model Number
Module Description
Color Code LED Area
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X
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Specifications The following table shows the specifications for the 140CPS42400 PS 48 VDC RED 
power supply module.

LED Indicator 
and Description

The following figure shows the CPS42400 LED indicator. 

The following table shows the CPS42400 LED description.

Specifications

Input Requirements

Input Voltage 40 ... 72 Vdc

Input Current 1.3 A @ 48 Vdc

Inrush Current 25 A @ 48 Vdc

Input Power Interruption 13 ms @ 48 Vdc

Fusing (external) 2.0 A medium time-lag recommended   (Part # 57-0089-
000 or equivalent)

Output to Bus

Voltage 5.1 Vdc

Current 8 A (see operating curve) 

Protection Over Current, Over Voltage

General

Field Wiring Connector 7 point terminal strip (Part # 043503328)

Internal Power Dissipation 17.2 W @ 8 A

Operating Mode Standalone / Redundant

LED Description

LEDs Color Indication when On

Pwr ok Green Power is supplied to the bus.

Pwr ok
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Wiring Diagram The following figure shows the CPS42400 wiring diagram. 

Operating Curve 
and Timing Chart

The following figures show the CPS42400 operating curve (left) and the hold-up 
capacitor timing chart (right). 

Note: See p. 692 for power and grounding wiring guidelines and operational information.

Note: A normally closed relay contact rated at 220 Vac, 6A / 30 Vdc, 5A is available on 
terminals 1 and 2 of the power terminal strip. This contact set may be used to signal input 
power OFF, or a power supply failure.  
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Alarm

-48 ... -60 Vdc (Common)

+48 ... +60 Vdc 

+

- 
Capacitor
(Optional)

Note: Tolerance to input interruptions may be increased by adding a  80 Vdc electrolytic 
capacitor between 5 and 6 of the power terminal strip. Refer to the hold-up capacitor 
timing chart (above) for capacitor values.
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140CPS51100 DC Power Supply, 125 Vdc, 3 A Module

Overview The following provides information on the DC power supply, 125 Vdc, 3 A module. 

Power Supply 
Module

The following figure shows the power supply module components. 

Note: When field wiring the power supply module, the maximum wire size that 
should be used is 1 - 14 AWG or 2 - 16 AWG; the minimum is 20 AWG.
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Specifications The following table shows the specifications for the CPS51100 125 Vdc power 
supply module.

Specifications

Input Requirements

Input Voltage 100 ... 150 Vdc including ripple

Input Current 0.4 A

Inrush Current 10 A 

Input Power Interruption 1.0 ms max

Fusing (external) 1.5 A slo-blo recommended (Part # 043502515 or 
equivalent)

Output to Bus

Voltage 5.1 Vdc

Maximum Current 3 A

Minimum Current 0.3 A

Protection Over Current, Over Voltage

General

Field Wiring Connector 
(included) 

7 point terminal strip (Part # 043506325)

Internal Power Dissipation 2.0 + 3 x Iout = Watts (where Iout is in Amperes)

Operating Mode Standalone 
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LED Indicator 
and Description

The following figure shows the CPS51100 LED indicator. 

The following table shows the CPS51100 LED description.

Wiring Diagram The following figure shows the CPS51100 wiring diagram. 

LED Description

LEDs Color Indication when On

Pwr ok Green Power is supplied to the bus.

Pwr ok

Note: See p. 692 for power and grounding wiring guidelines and operational 
information.

Not used

Not used

Not used

Not used

125 VDC +

125 VDC - (Common)

1

2

3

4

5

6

7
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140CPS52400 DC Standalone/Redundant Power Supply, 125 Vdc, 8 A

Overview The following provides information on the DC Standalone/Redundant power supply, 
125 Vdc, 8 A module. 

Power Supply 
Module

The following figure shows the power supply module components. 

Note: When field wiring the power supply module, the maximum wire size that 
should be used is 1 - 14 AWG or 2 - 16 AWG; the minimum is 20 AWG.
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Specifications The following table shows the specifications for the CPS52400 125 VDC power 
supply module.

Specifications

Input Requirements

Input Voltage 100 ... 150 Vdc including ripple

Input Current 0.5 A @ 125 Vdc

Inrush Current 28 A @ 125 Vdc 

Input Power Interruption 1.0 ms max

Fusing (external) 2 A slo-blo recommended (Part # 57-0089-000 or 
equivalent)

Output to Bus

Voltage 5.1 Vdc

Maximum Current 8 A @ 60° C

Minimum Current None required

Protection Over Current, Over Voltage

General

Field Wiring Connector 
(included) 

7 point terminal strip (Part # 043506325)

Internal Power Dissipation 6.0 + 1.5 x |OUT = Watts (where |OUT is in Amperes)

Operating Mode Standalone / Redundant 
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LED Indicator 
and Description

The following figure shows the CPS52400 LED indicator. 

The following table shows the CPS52400 LED description.

Wiring Diagram The following figure shows the CPS52400 wiring diagram. 

LED Description

LEDs Color Indication when On

Pwr ok Green Power is supplied to the bus.

Pwr ok

Note: See p. 692 for power and grounding wiring guidelines and operational 
information.

Internally connected.
Do not connect any 
external wiring to 
these points.

1

2

3

4

5

6

7

}
Not used

Not used

125VDC +

125 VDC - (Common)

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 2684 of 3383



Power Supplies

102 840 USE 100 00 11/2004

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 2685 of 3383



840 USE 100 00 11/2004 103

7
CPU Modules

At a Glance

Introduction This chapter provides information on the specifications, LED indicators and 
description and error codes for the Quantum CPU modules.
 
The following table shows an overview of the Quantum CPU modules.

CPU SRAM  
(bytes)

Ladder Registers Extended 984 Ladder 
Performance

Max IEC 
Program

140CPU11302 256 k 8 k 10 k none 0.3 - 1.4 ms/k 109 k

140CPU11303 512 k 16 k 10 k none 0.3 - 1.4 ms/k 368 k

140CPU21304 768 k 32 k or 
48 k

57 k or   
28 k *

80 k or 0 k * 0.3 - 1.4 ms/k 606 k

140CPU42402 2 M 64 k 57 k 96 k * 0.1 - 0.5 ms/k 570 k

140CPU43412 2 M 64 K 57 K* 96 k 0.1 - 0.5 ms/k 896 k

140CPU43412A 2 M 64K 57 K* 96 k 0.1 - 0.5 ms/k 896 k

140CPU53414 4 M 64 K 57 K* 96 k 0.9 - 0.45 ms/k 2.5 M

140CPU53414A 4 M 64 K 57 K* 96K 0.1 - 0.5 ms/k 2.5 M

*Refer to the individual specification pages for detailed information.
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What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

140CPU11302 CPU Module 105

140CPU11303 CPU Module 115

140CPU21304 CPU Module 125

140CPU42402 CPU Module 135

140CPU43412 CPU Module 145

140CPU43412A CPU Module 156

140CPU53414 CPU Module 167

140CPU53414A CPU Module 178
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140CPU11302 CPU Module

Overview The following provides information on the 140CPU11302 Controller module – 
CPU 256 K, 1xModbus Plus, Max IEC Program 109 K (requires IEC-only Exec.) 

CPU Module The following figure shows the CPU Module and its components. 

Modbus

Date 
Installed

Batt.

Batt.
Spare

off

not used

RTU

ASCII

mem

mem
prt

Modbus

Modbus
Plus

Network

Node

Customer Identification Label
(Fold label and place it inside 
door) Part #043502480

Removable door
Part #043513804

Model Number
Module Description
Color CodeLED Area

Battery

Memory Protect and
Comm parameter
Slide Switches

Modbus
Connector

Modbus
Plus
Chan A

Modbus Plus 
Connector
Chan A

140
CPU 113 02
CONTROLLER

X
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Specifications The following table shows the specifications for the 140CPU11302 CONTROLLER 
module.

Specifications

984 Ladder Logic 8 k words max

Reference Capacity

Discrete 8192 In and 8192 Out max

Register 9999 max

Local I/O (Main Backplane)

Maximum I/O Words 64 In and 64 Out*

Maximum Number of I/O Racks 2 (Requires expander)

Remote I/O 

Maximum I/O Words per Drop 64 In / 64 Out*

Maximum Number of Remote Drops 31

Distributed I/O 

Maximum Number of Networks per 
System

3**

Maximum Words per Network (For every 
DIO drop, there is a minimum of two 
words input of overhead.)

500 In and 500 Out

Maximum Words per Node 30 In and 32 Out 

Watchdog Timer 250 ms (S/W adjustable)

Logic Solve Time 0.3 ms / k to 1.4 ms / k

Battery 3 V Lithium

Service Life 1200 mAh

Shelf Life 10 years with 0.5% loss of capacity per year

Battery Load Current @ Power-off

Typical 5 A 

Maximum 110 A

Communication

Modbus (RS-232) 1 serial port (9-pin D-shelf)

Modbus Plus (RS-485) 1 network port (9-pin D-shell)
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* This information can be a mix of Discrete or Register I/O. For each word of register   
I/O configured, one word of I/O words must be subtracted from the total available. 
The same holds true for each block of 8 bits or 16 bits of Discrete I/O configured  –  
one word of Register I/O must be subtracted from the total available.
**Requires the use of the 140NOM2x00 Option Processor.–

General

Diagnostics Power Up Runtime 

RAM RAM 

RAM Address RAM Address 

Executive Checksum Executive Checksum 

User Logic Check User Logic Check 

Processor

Bus Current Required 780 mA

Power Dissipation 3.9 W

TOD Clock +/- 8.0 seconds/day 0 ... 60° C

Maximum Number of NOM, NOE, and 
MMS modules (any combination) 

2

Specifications
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LED Indicators 
and Descriptions

The following figure shows the CPU LED indicators. 

The following table shows the LED descriptions.

LED Descriptions

LEDs Color Indication when On

Ready Green The CPU has passed powerup diagnostics.

Run Green The CPU has been started and is solving logic. (See the following 
table for Run LED error codes). 

Modbus Green Communications are active on the Modbus port.

Modbus + Green Communications are active on the Modbus Plus port.

Mem Prt Amber Memory is write protected (the memory protect switch is on).

Bat Low Red The battery needs replacing.

Error A Red Indicates a communications error on the Modbus Plus network.

Ready

Bat Low

Error A

Run

Modbus

Modbus +

Mem Prt
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LED Error Codes The following table show the number of times the Run LED blinks for each type of 
error, and the crash codes possible for that group (all codes are in hex) for the 
140CPU11302 module.

LED Error Codes

Number of Blinks Code Error

Continuous 0000 requested kernel mode 

2 80B ram error during sizing

80C run output active failed

82E MB command handler stack error

3 769 bus grant received

72A not master asic on cpu

72B master config write bad

72C quantum bus DPM write failure

72F plc asic loopback test

730 plc asic BAD_DATA

4 604 UPI timeout error

605 bad UPI response opcode

606 UPI bus diagnostic error

607 modbus cmd-buffer overflow

608 modbus cmd-length is zero

609 modbus abort command error

614 mbp bus interface error

615 bad mbp response opcode

616 timeout waiting for mbp

617 mbp out of synchronization

618 mbp invalid path

619 page 0 not paragraph aligned

61E bad external uart hardware

61F bad external uart interrupt

620 bad receive comm state

621 bad transmit comm state

622 bad comm state trn_asc

623 bad comm state trn_rtu

624 bad comm state rcv_rtu

625 bad comm state rcv_asc

626 bad modbus state tmr0_evt
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Front Panel 
Switches

Two, three-position slide switches are located on the front of the CPU. The left 
switch is used for memory protection when in the top position and no memory 
protection in the middle and bottom positions. The three-position slide switch on the 
right is used to select the communication parameter settings for the Modbus (RS-
232) ports. 
 
The following figure shows the three options that are available for the CPU11302. 

627 bad modbus state trn-int

628 bad modbus state rcv-int

631 bad interrupt

5 503 ram address test error

52D P.O.S.T BAD MPU ERROR

6 402 ram data test error

7 300 EXEC not loaded

301 EXEC Checksum

8 8001 Kernal prom checksum error

8002 flash prog / erase error

8003 unexpected executive return

LED Error Codes

Number of Blinks Code Error

Note: The CPU hardware defaults to bridge mode when the front panel switch is 
set to RTU or ASCII mode. When networking controllers, a panel device connected 
to the CPU Modbus port can communicate with the controller to which it is 
connected, as well as log into any nodes on the Modbus Plus network.

ASCII

RTU

memnot used

off

mem
prt
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Setting the slide switch to the top position assigns ASCII functionality to the port; the 
following communication parameters are set and cannot be changed.

Setting the slide switch to the middle position assigns remote terminal unit (RTU) 
functionality to the port; the following communication parameters are set and cannot 
be changed.

Setting the slide switch to the bottom position gives you the ability to assign 
communication parameters to the port in software; the following parameters are 
valid.

ASCII Communication Port Parameters

Baud 2,400

Parity Even

Data Bits 7

Stop Bits 1

Device Address Rear panel rotary switch setting

RTU Communication Port Parameters

Baud 9,600

Parity Even

Data Bits 8

Stop Bits 1

Device Address Rear panel rotary switch setting

Valid Communication Port Parameters

Baud 19,200 1,200

9,600 600

7,200 300

4,800 150

3,600 134.5

2,400 110

2,000 75

1,800 50

Data Bits 7 / 8

Stop Bits 1 / 2

Parity Enable/Disable Odd/Even

Device Address 1 ... 247
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Rear Panel 
Switches

Two rotary switches are located on the rear panel of the CPU. They are used for 
setting the Modbus Plus node and Modbus port addresses.

SW1 (the top switch) sets the upper digit (tens) of the address; SW2 (the bottom 
switch) sets the lower digit (ones) of the address. The illustration below shows the 
correct setting for an example address of 11.
The following figure shows SW1 and SW2. 

The following table shows the SW1 and SW2 address settings.

Note: The highest address that may be set with these switches is 64.

SW1 and SW2 Address Settings

Node Address SW1 SW2

1 ... 9 0 1 ... 9

10 ... 19 1 0 ... 9

20 ... 29 2 0 ... 9

30 ... 39 3 0 ... 9

40 ... 49 4 0 ... 9

50 ... 59 5 0 ... 9

60 ... 64 6 0 ... 4

Note: If "0" or an address greater than 64 is selected, the Modbus + LED will be 
"on" steady, to indicate the selection of an invalid address.

1

3

0
9 2

6 4
5

8
7

1

3

0
9 2

6 4
5

8
7

SW 1 (TOP)

SW 2 (BOTTOM)
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Modbus 
Connector 
Pinouts

All Quantum CPUs are equipped with a nine-pin RS-232C connector that supports 
Modicon’s proprietary Modbus communication protocol. The following is the Modbus 
port pinout connections for nine-pin and 25-pin connections.

Modbus Ports 
Pinout 
Connections 

The following figure shows the Modbus port pinout connections for nine-pin and 25-
pin connections. 

Note: Although the Modbus ports electrically support existing Modbus cables, it is 
recommended that a Modbus programming cable (Part # 990NAA2620 or 
990NAA26350) be used. This cable has been designed to fit under the door of a 
Quantum CPU or NOM module.
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Modbus Ports 
Pinout 
Connections for 
Portable 
Computers

The following figure shows the Modbus port pinout connections for nine-pin portable 
(laptop) computers. 

The following is the abbreviation key for the above figures.

TX: Transmitted Data DTR: Data Terminal Ready

RX: Received Data CTS: Clear to Send

RTS: Request to Send NC: No Connection

DSR: Data Set Ready CD: Carrier Detect

CD

RX

TX

DTR

GRND

DSR

RTS

CTS CTS

RTS

DSR

GRND

DTR

TX

RX

SHIELD

IBM-AT
9-Pin Female

Quantum
9-Pin Male

NC NC
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140CPU11303 CPU Module

Overview The following provides information on the 140CPU11303 Controller module – 
CPU 512 k, 1xModbus Plus, Max IEC Program 368 K (requires IEC Exec.)

CPU Module The following figure shows the CPU Module and its components. 

Modbus

Date 
Installed

Batt.

Batt.
Spare

off

not used

RTU

ASCII

mem

mem
prt

Modbus

Modbus
Plus

Network

Node

Customer Identification Label
(Fold label and place it inside 
door)

Removable door

Model Number
Module Description
Color CodeLED Area

Battery

Memory Protect and
Comm parameter
Slide Switches

Modbus
Connector

Modbus
Plus
Chan A

Modbus Plus 
Connector
Chan A

140
CPU 113 03 
CONTROLLER

X
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Specifications The following table shows the specifications for the 140CPU11303 CONTROLLER 
module.

Specifications

984 Ladder Logic 16 k words max

Reference Capacity

Discrete 8192 In and 8192 Out max

Register 9999 max

Local I/O (Main Backplane)

Maximum I/O Words 64 In and 64 Out*

Maximum Number of I/O Racks 2 (Requires expander)

Remote I/O 

Maximum I/O Words per Drop 64 In / 64 Out*

Maximum Number of Remote Drops 31

Distributed I/O 

Maximum Number of Networks per 
System

3**

Maximum Words per Network  (For 
every DIO drop, there is a minimum of 
two words input of overhead.)

500 In and 500 Out

Maximum Words per Node 30 In and 32 Out 

Watchdog Timer 250 ms (S/W adjustable)

Logic Solve Time 0.3 ms / k to 1.4 ms / k

Battery 3 V Lithium

Service Life 1200 mAh

Shelf Life 10 years with 0.5% loss of capacity per year

Battery Load Current @ Power-off

Typical 7 A

Maximum 210 A

Communication

Modbus (RS-232) 1 serial port (9-pin D-shell)

Modbus Plus (RS-485) 1 network port (9-pin D-shell)
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* This information can be a mix of Discrete or Register I/O. For each word of register   
I/O configured, one word of I/O words must be subtracted from the total available. 
The same holds true for each block of 8 bits or 16 bits of Discrete I/O configured - 
one word of Register I/O must be subtracted from the total available.
**Requires the use of the 140NOM21x00 Option Processor.

General

Diagnostics Power Up Runtime 

RAM RAM 

RAM Address RAM Address 

Executive Checksum Executive Checksum 

User Logic Check User Logic Check 

Processor

Bus Current Required 790 mA

Power Dissipation 3.95 W

TOD Clock +/- 8.0 seconds/day 0 ... 60° C

Maximum Number of NOM, NOE, and 
MMS modules (any combination)

2

Specifications
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LED Indicators 
and Descriptions

The following figure shows the CPU11303 LED indicators. 

The following table shows the CPU11303 LED descriptions.

LED Descriptions

LEDs Color Indication when On

Ready Green The CPU has passed powerup diagnostics.

Run Green The CPU has been started and is solving logic  (see the following 
table for Run LED error codes).

Modbus Green Communications are active on the Modbus port.

Modbus + Green Communications are active on the Modbus Plus port.

Mem Prt Amber Memory is write protected (the memory protect switch is on).

Bat Low Red The battery needs replacing.

Error A Red Indicates a communications error on the Modbus Plus network.

Ready

Bat Low

Error A

Run

Modbus

Modbus +

Mem Prt
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LED Error Codes The LED Error Codes table shows the number of times the Run LED blinks for each 
type of error and the crash codes possible for that group (all codes are in hex). The 
following table shows the blinking run LED error codes.

LED Error Codes

Number of Blinks Code Error

Continuous 0000 requested kernel mode 

2 80B ram error during sizing

80C run output active failed

82E MB command handler stack error

3 769 bus grant received

72A not master asic on cpu

72B master config write bad

72C quantum bus DPM write failure

72F plc asic loopback test

730 plc asic BAD_DATA

4 604 UPI timeout error

605 bad UPI response opcode

606 UPI bus diagnostic error

607 modbus cmd-buffer overflow

608 modbus cmd-length is zero

609 modbus abort command error

614 mbp bus interface error

615 bad mbp response opcode

616 timeout waiting for mbp

617 mbp out of synchronization

618 mbp invalid path

619 page 0 not paragraph aligned

61E bad external uart hardware

61F bad external uart interrupt

620 bad receive comm state

621 bad transmit comm state

622 bad comm state trn_asc

623 bad comm state trn_rtu

624 bad comm state rcv_rtu

625 bad comm state rcv_asc

626 bad modbus state tmr0_evt
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Front Panel 
Switches

Two, three-position slide switches are located on the front of the CPU. The left 
switch is used for memory protection when in the top position and no memory 
protection in the middle and bottom positions. The three-position slide switch on the 
right is used to select the communication parameter settings for the Modbus (RS-
232) ports.
 
The following figure shows the three options that are available. 

627 bad modbus state trn-int

628 bad modbus state rcv-int

631 bad interrupt

5 503 ram address test error

52D P.O.S.T BAD MPU ERROR

6 402 ram data test error

7 300 EXEC not loaded

301 EXEC Checksum

8 8001 Kernal prom checksum error

8002 flash prog / erase error

8003 unexpected executive return

LED Error Codes

Number of Blinks Code Error

Note: The CPU hardware defaults to bridge mode when the front panel switch is 
set to RTU or ASCII mode. When networking controllers, a panel device connected 
to the CPU Modbus port can communicate with the controller to which it is 
connected, as well as log into any nodes on the Modbus Plus network.

ASCII

RTU

memnot used

off

mem
prt
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Setting the slide switch to the top position assigns ASCII functionality to the port; the 
following communication parameters are set and cannot be changed. The following 
table shows the ASCII communication port parameters.

Setting the slide switch to the middle position assigns remote terminal unit (RTU) 
functionality to the port; the following communication parameters are set and cannot 
be changed.

Setting the slide switch to the bottom position gives you the ability to assign 
communication parameters to the port in software; the following parameters are 
valid.

ASCII Communication Port Parameters

Baud 2,400

Parity Even

Data Bits 7

Stop Bits 1

Device Address Rear panel rotary switch setting

RTU Communication Port Parameters

Baud 9,600

Parity Even

Data Bits 8

Stop Bits 1

Device Address Rear panel rotary switch setting

Valid Communication Port Parameters

Baud 19,200 1,200

9,600 600

7,200 300

4,800 150

3,600 134.5

2,400 110

2,000 75

1,800 50

Parity Enable/Disable  Odd/Even

Data Bits 7 / 8

Stop Bits 1 / 2

Device Address 1 ... 247
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Rear Panel 
Switches

Two rotary switches (refer to the illustration and table that follow) are located on the 
rear panel of the CPU. They are used for setting the Modbus Plus node and Modbus 
port addresses.

SW1 (the top switch) sets the upper digit (tens) of the address; SW2 (the bottom 
switch) sets the lower digit (ones) of the address. The illustration below shows the 
correct setting for an example address of 11.
The following figure shows SW1 and SW2 switches. 

The following table shows the SW1 and SW2 address settings.

Note: The highest address that may be set with these switches is 64.

SW1 and SW2 Address Settings

Node Address SW1 SW2

1 ... 9 0 1 ... 9

10 ... 19 1 0 ... 9

20 ... 29 2 0 ... 9

30 ... 39 3 0 ... 9

40 ... 49 4 0 ... 9

50 ... 59 5 0 ... 9

60 ... 64 6 0 ... 4

Note: If "0" or an address greater than 64 is selected, the Modbus + LED will be 
"on" steady, to indicate the selection of an invalid address.

1

3

0
9 2

6 4
5

8
7

1

3

0
9 2

6 4
5

8
7

SW1 (TOP)

SW2 (BOTTOM)
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Modbus 
Connector 
Pinouts

All Quantum CPUs are equipped with a nine-pin RS-232C connector that supports 
Modicon’s proprietary Modbus communication protocol. The following is the Modbus 
port pinout connections for nine-pin and 25-pin connections.

Modbus Ports 
Pinout 
Connections

The following figure shows the Modbus port pinout connections for nine-pin and 25-
pin connections. 

Note: Although the Modbus ports electrically support existing Modbus cables, it is 
recommended that a Modbus programming cable (Part # 990NAA26320 or 
990NAA26350) be used. This cable has been designed to fit under the door of a 
Quantum CPU or NOM module.

5

IBM-AT
9-Pin Female

Quantum
9-Pin Male

Quantum
9-Pin Male

IBM-XT
25-Pin Female

CD 

RX

TX 

DTR

GRND 

DSR

RTS 

CTS

1

2

3

4

5

6

7

8

1

2

3

4

6

7

8

9

SHIELD 

RX

TX 

DTR

GRND 5

DSR

RTS 

CTS

NC

1

2

3

4

6

7

8

9

SHIELD 

RX

TX 

DTR

GRND 

DSR

RTS 

CTS

NC

RX

RTS

CTS 

DSR

GRND

NC

1

2

3

4

5

6

7

8

SHIELD 

TX 

20DTR

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 2706 of 3383



CPU Modules

124 840 USE 100 00 11/2004

Modbus Ports 
Pinout 
Connections for 
Portable 
Computers

The following figure shows the Modbus port connections for nine-pin portable 
computer connections. 

The following is the abbreviation key for the above figures.

TX: Transmitted Data DTR: Data Terminal Ready

RX: Received Data CTS: Clear to Send

RTS: Request to Send N/C: No Connection

DSR: Data Set Ready CD: Carrier Detect

CD

RX

TX

DTR

GRND

DSR

RTS

CTS CTS

RTS

DSR

GRND

DTR

TX

RX

SHIELD

IBM-AT
9-Pin Female

Quantum
9-Pin Male

NC NC
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140CPU21304 CPU Module

Overview The following provides information on the 140CPU21304 Controller module – 
CPU 768 K, MATH, 1xModbus Plus, Max IEC Program 606 K.

CPU Module The following figure shows the CPU Module and its parts. 

Modbus

Date 
Installed

Batt.

Batt.
Spare

off

not used

RTU

ASCII

mem

mem
prt

Modbus

Modbus
Plus

Network

Node

Customer Identification Label
(Fold label and place it inside 
door) Part #043502480

Removable door
Part #043513804

Model Number
Module Description
Color CodeLED Area

Battery

Memory Protect and
Comm parameter
Slide Switches

Modbus
Connector

Modbus
Plus
Chan A

Modbus Plus 
Connector
Chan A

140
CPU 213 04
CONTROLLER

X
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Specifications The following table shows the specifications for the CPU21304 controller module.

Specifications

User Logic/Reference 
Capacity

984 Ladder Logic Discrete Register Extended 
Register

32 k words 64 k 57 k 80 k

48 k words 64 k 28 k 0 k

57,766 4XX registers max
Only if:
0XXX = 16 and
1XXX = 16 and
3XXX =16

Discrete 64 k - any mix

Local I/O (Main Backplane)

Maximum I/O Words 64 In and 64 Out*

Maximum Number of I/O Racks 2 (Requires expander)

Remote I/O 

Maximum I/O Words per Drop 64 In and 64 Out*

Maximum Number of Remote 
Drops

31

Distributed I/O 

Maximum Number of Networks 
per System

3**

Maximum Words per Network 
(For every DIO drop, there is a 
minimum of words input of 
overhead.)

500 In and 500 Out

Maximum Words per Node 30 In and 32 Out 

Watchdog Timer 250 ms (software adjustable)

Logic Solve Time 0.3 ms / k to 1.4 ms / k

Battery 3 V Lithium

Service Life 1200 mAh

Shelf Life 10 years with 0.5% loss of capacity per year

Battery Load Current @ Power-off

Typical 5 A

Maximum 110 A

Communication

Modbus (RS-232) 1 serial port (9-pin D-shell)
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*This information can be a mix of Discrete or Register I/Os. For each word of 
Register I/O configured, one word of I/O words must be subtracted from the total 
available. The same holds true for each block of 8 bits or 16 bits of Discrete I/O 
configured - one word of Register I/O must be subtracted from the total available.
**Requires the use of the 140NOM2x00 Option Processor.

Modbus Plus (RS-485) 1 network port (9-pin D-shell)

General

Diagnostics Power Up Runtime 

RAM RAM 

RAM Address RAM Address 

Executive Checksum Executive Checksum 

User Logic Check User Logic Check 

Processor 

Bus Current Required 900 mA

Power Dissipation 4.5 W

TOD Clock +/- 8.0 seconds/day 0 ... 60° C

Maximum Number of NOM, 
NOE, and MMS modules (any 
combination) 

2

Specifications
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LED Indicators 
and Descriptions

The following figure shows the CPU LED indicators. 

The following table shows the CPU LED descriptions.

LED Descriptions

LEDs Color Indication when On

Ready Green The CPU has passed powerup diagnostics.

Run Green The CPU has been started and is solving logic (see the following 
table for Run LED error codes).

Modbus Green Communications are active on the Modbus port.

Modbus + Green Communications are active on the Modbus Plus port.

Mem Prt Amber Memory is write-protected (the memory protect switch is on).

Bat Low Red The battery needs replacing.

Error A Red Indicates a communications error on the Modbus Plus network.

Ready

Bat Low

Error A

Run

Modbus

Modbus +

Mem Prt
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LED Error Codes The Blinking Run LED Error Codes table shows the number of times the Run LED 
blinks for each type of error and the crash codes possible for that group (all codes 
are in hex).
 
The following table shows the run LED error codes for the 140CPU21304.

LED Error Codes

Number of Blinks Code Error

Continuous 0000 requested kernel mode 

2 80B ram error during sizing

80C run output active failed

82E MB command handler stack error

3 769 bus grant received

72A not master asic on cpu

72B master config write bad

72C quantum bus DPM write failure

72F plc asic loopback test

730 plc asic BAD_DATA

4 604 UPI timeout error

605 bad UPI response opcode

606 UPI bus diagnostic error

607 modbus cmd-buffer overflow

608 modbus cmd-length is zero

609 modbus abort command error

614 mbp bus interface error

615 bad mbp response opcode

616 timeout waiting for mbp

617 mbp out of synchronization

618 mbp invalid path

619 page 0 not paragraph aligned

61E bad external uart hardware

61F bad external uart interrupt

620 bad receive comm state

621 bad transmit comm state

622 bad comm state trn_asc

623 bad comm state trn_rtu

624 bad comm state rcv_rtu
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Front Panel 
Switches

Two, three-position slide switches are located on the front of the CPU. The left 
switch is used for memory protection when in the top position and no memory 
protection in the middle and bottom positions. The three-position slide switch on the 
right is used to select the communication parameter settings for the Modbus (RS-
232) ports. 
The following figure shows the three options that are available. 

625 bad comm state rcv_asc

626 bad modbus state tmr0_evt

627 bad modbus state trn-int

628 bad modbus state rcv-int

631 bad interrupt

5 503 ram address test error

52D P.O.S.T BAD MPU ERROR

6 402 ram data test error

7 300 EXEC not loaded

301 EXEC Checksum

8 8001 Kernal prom checksum error

8002 flash prog / erase error

8003 unexpected executive return

LED Error Codes

Number of Blinks Code Error

Note: The CPU hardware defaults to bridge mode when the front panel switch is 
set to RTU or ASCII mode. When networking controllers, a panel device connected 
to the CPU Modbus port can communicationunicate with the controller to which it 
is connected, as well as log into any nodes on the Modbus Plus network.

ASCII

RTU

memnot used

off

mem
prt
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Setting the slide switch to the top position assigns ASCII functionality to the port; the 
following communication parameters are set and cannot be changed

Setting the slide switch to the middle position assigns remote terminal unit (RTU) 
functionality to the port; the following communication parameters are set and cannot 
be changed.

Setting the slide switch to the bottom position gives you the ability to assign 
communication parameters to the port in software; the following parameters are 
valid.
 

ASCII Communication Port Parameters

Baud 2,400

Parity Even

Data Bits 7

Stop Bits 1

Device Address Rear panel rotary switch setting

RTU Communication Port Parameters

Baud 9,600

Parity Even

Data Bits 8

Stop Bits 1

Device Address Rear panel rotary switch setting

Valid Communication Port Parameters

Baud 19,200 1,200

9,600 600

7,200 300

4,800 150

3,600 134.5

2,400 110

2,000 75

1,800 50

Parity Enable/Disable Odd/Even

Data Bits 7 / 8

Stop Bits 1 / 2

Device Address 1 ... 247
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Rear Panel 
Switches

Two rotary switches (refer to the illustration and table below) are located on the rear 
panel of the CPU. They are used for setting Modbus Plus node and Modbus port 
addresses.

SW1 (the top switch) sets the upper digit (tens) of the address; SW2 (the bottom 
switch) sets the lower digit (ones) of the address. The illustration below shows the 
correct setting for an example address of 11.
The following figure shows SW1 and SW2. 

The following table shows the SW1 and SW2 address settings.

Note: The highest address that may be set with these switches is 64.

SW1 and SW2 Adress Settings

Node Address SW1 SW2

1 ... 9 0 1 ... 9

10 ... 19 1 0 ... 9

20 ... 29 2 0 ... 9

30 ... 39 3 0 ... 9

40 ... 49 4 0 ... 9

50 ... 59 5 0 ... 9

60 ... 64 6 0 ... 4

Note: If "0" or an address greater than 64 is selected, the Modbus + LED will be 
"on" steady, to indicate the selection of an invalid address.

1

3

0
9 2

6 4
5

8
7

1

3

0
9 2

6 4
5

8
7

SW1 (TENS)

SW2 (ONES)
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Modbus 
Connector 
Pinouts

All Quantum CPUs are equipped with a nine-pin RS-232C connector that supports 
Modicon’s proprietary Modbus communication protocol. The following is the Modbus 
port pinout connections for nine-pin and 25-pin connections.

Modbus Ports 
Pinout 
Connections

The following figure shows the Modbus port pinout connections for nine-pin and 25-
pin connections. 

Note: Although the Modbus ports electrically support existing Modbus cables, it 
isrecommended that a Modbus programming cable (Part # 990NAA26320 or 
990NAA26350) be used. This cable has been designed to fit under the door of a 
Quantum CPU or NOM module.

5

IBM-AT
9-Pin Female

Quantum
9-Pin Male

Quantum
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25-Pin Female
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DTR

GRND 

DSR
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Modbus Ports 
Pinout 
Connections for 
Portable 
Computers

The follwing figure shows the Modbus port pinout connections for nine-pin portable 
computers. 

The following is the abbreviation key for the above figures.

TX: Transmitted Data DTR: Data Terminal Ready

RX: Received Data CTS: Clear to Send

RTS: Request to Send NC: No Connection

DSR: Data Set Ready CD: Carrier Detect

CD

RX

TX

DTR

GRND

DSR

RTS

CTS CTS

RTS

DSR

GRND

DTR

TX

RX

SHIELD

IBM-AT
9-Pin Female

Quantum
9-Pin Male

NC NC
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140CPU42402 CPU Module

Overview The following provides information on the140CPU42402 Controller module  – 
CPU 2 M, MATH, 2xModbus Plus, Max IEC Program 570 K.

CPU Module The following figure shows the CPU module and its components. 

Modbus

Date 
Installed

Batt.

Batt.
Spare

off

not used

RTU

ASCII

mem

mem
prt

Modbus

Modbus
Plus

Modbus
Plus

Network

Node

Customer Identification Label
(Fold label and place it inside 
door) Part #043506673

Removable door
Part #043513804

Model Number
Module Description
Color CodeLED Area

Battery

Memory Protect and
Comm parameter
Slide Switches

Modbus
Connector

Modbus Plus 
Connector
Chan B*

Modbus
Plus
Chan A

Modbus
Plus
Chan B

Modbus Plus 
Connector
Chan A

140
CPU 424 02
486 CONTROLLER

X
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Specifications The following table shows the specifications for the 140CPU42402 CONTROLLER 
module. 

Specifications

User Logic/Reference 
Capacity

984 Ladder 
Logic

Discrete Register Extended 
Register

64 k words 64 k 57 k 96 k

57,766 4XX registers max
Only if: 
0XXX = 16 and
1XXX = 16 and
3XXX = 16

Reference Capacity

Discrete 64 k - any mix

Local I/O (Main Backplane)

Maximum I/O Words 64 In and 64 Out*

Maximum Number of I/O 
Racks

2 (Requires expander)

Remote I/O 

Maximum I/O Words per Drop 64 In and 64 Out*

Maximum Number of Remote 
Drops

31

Distributed I/O 

Maximum Number of 
Networks per System

3**

Maximum Words per Network 
(For every DIO drop, there is a 
minimum of words input of 
overhead.)

500 In and 500 Out

Maximum Words per Node 30 In and 32 Out 

Watchdog Timer 250 ms (S/W adjustable)

Logic Solve Time 0.1 ms / k to 0.5 ms / k

Battery 3 V Lithium

Service Life 1200 mAh

Shelf Life 10 years with 0.5% loss of capacity per year

Battery Load Current @ Power-off

Typical 7 A

Maximum 210 A
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*This information can be a mix of Discrete or Register I/Os. For each word of 
Register I/O configured, one word of I/O words must be subtracted from the total 
available. The same holds true for each block of 8 bits or 16 bits of Discrete I/O 
configured-one word of Register I/O must be subtracted from the total available.
**Requires the use of the 140NOM2x00 Option Modules.

Communication

Modbus (RS-232) 1 serial port (9-pin D-shell)

Modbus Plus (RS-485) 2 (redundant) network ports (9-pin D-shell)

General

Diagnostics Power Up Runtime 

RAM RAM 

RAM Address RAM Address 

Executive Checksum Executive Checksum 

User Logic Check User Logic Check 

Processor 

Bus Current Required 1.8 A

Power dissipation 9 W

TOD Clock +/- 8.0 seconds/day 0 ... 60 °C

Maximum Number of NOM, 
NOE, and MMS modules (any 
combination)

6

Specifications
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LED Indicators 
and Descriptions

The following figure shows the CPU LED indicators. 

The following table shows the CPU LED descriptions.

LED Descriptions

LEDs Color Indication when On

Ready Green The CPU has passed powerup diagnostics.

Run Green The CPU has been started and is solving logic (see the following 
table for Run LED error codes).

Modbus Green Communications are active on the Modbus port.

Modbus + Green Communications are active on the Modbus Plus port.

Mem Prt Amber Memory is write protected (the memory protect switch is on).

Bat Low Red The battery needs replacing.

Error A Red Indicates a communications error on the redundant Modbus Plus 
port A (140CPU42402 only).

Error B Red Indicates a communications error on the redundant Modbus Plus 
port B (140CPU42402 only).

Ready

Bat Low

Error A

Run

Modbus

Modbus +

Mem Prt

Error B
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LED Error Codes The following table shows the run LED error codes for the CPU42402.

LED Error Codes

Number of Blinks Code Error

Continuous 0000 requested kernel mode 

2 80B ram error during sizing

80C run output active failed

82E MB command handler stack error

3 769 bus grant received

72A not master asic on cpu

72B master config write bad

72C quantum bus DPM write failure

72F plc asic loopback test

730 plc asic BAD_DATA

4 604 UPI timeout error

605 bad UPI response opcode

606 UPI bus diagnostic error

607 modbus cmd-buffer overflow

608 modbus cmd-length is zero

609 modbus abort command error

614 mbp bus interface error

615 bad mbp response opcode

616 timeout waiting for mbp

617 mbp out of synchronization

618 mbp invalid path

619 page 0 not paragraph aligned

61E bad external uart hardware

61F bad external uart interrupt

620 bad receive comm state

621 bad transmit comm state

622 bad comm state trn_asc

623 bad comm state trn_rtu

624 bad comm state rcv_rtu

625 bad comm state rcv_asc

626 bad modbus state tmr0_evt

627 bad modbus state trn-int
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Front Panel 
Switches

Two, three-position slide switches are located on the front of the CPU. The left 
switch is used for memory protection when in the top position and no memory 
protection in the middle and bottom positions. The three-position slide switch on the 
right is used to select the comm parameter settings for the Modbus (RS-232) ports. 
 
The following figure shows the three options that are available for the CPU42402 
module. 

628 bad modbus state rcv-int

631 bad interrupt

5 503 ram address test error

52D P.O.S.T BAD MPU ERROR

6 402 ram data test error

7 300 EXEC not loaded

301 EXEC Checksum

8 8001 Kernal prom checksum error

8002 flash prog / erase error

8003 unexpected executive return

LED Error Codes

Number of Blinks Code Error

Note: The CPU hardware defaults to bridge mode when the front panel switch is 
set to RTU or ASCII mode. When networking controllers, a panel device connected 
to the CPU Modbus port can communicate with the controller to which it is 
connected, as well as log into any nodes on the Modbus Plus network.

ASCII

RTU

memnot used

off

mem
prt
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Setting the slide switch to the top position assigns ASCII functionality to the port; the 
following comm parameters are set and cannot be changed.

Setting the slide switch to the middle position assigns remote terminal unit (RTU) 
functionality to the port; the following comm parameters are set and cannot be 
changed.

Setting the slide switch to the bottom position gives you the ability to assign comm 
parameters to the port in software; the following parameters are valid.

ASCII Comm Port Parameters

Baud 2,400

Parity Even

Data Bits 7

Stop Bits 1

Device Address Rear panel rotary switch setting

RTU Comm Port Parameters

Baud 9,600

Parity Even

Data Bits 8

Stop Bits 1

Device Address Rear panel rotary switch setting

Valid Comm Port Parameters

Baud 19,200 1,200

9,600 600

7,200 300

4,800 150

3,600 134.5

2,400 110

2,000 75

1,800 50

Parity Enable/Disable Odd/Even

Data Bits 7 / 8

Stop Bits 1 / 2

Device Address 1 ... 247
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Rear Panel 
Switches

Two rotary switches (refer to the following illustration) are located on the rear panel 
of the CPU. They are used for setting Modbus Plus node and Modbus port 
addresses.

SW1 (the top switch) sets the upper digit (tens) of the address; SW2 (the bottom 
switch) sets the lower digit (ones) of the address. The illustration below shows the 
correct setting for an example address of 11.
The following figure shows SW1 and SW2. 

The following table shows the SW1 and SW2 address settings.

Note: The highest address that may be set with these switches is 64.

SW1 and SW2 Address Settings

Node Address SW1 SW2

1 ... 9 0 1 ... 9

10 ... 19 1 0 ... 9

20 ... 29 2 0 ... 9

30 ... 39 3 0 ... 9

40 ... 49 4 0 ... 9

50 ... 59 5 0 ... 9

60 ... 64 6 0 ... 4

Note: If "0" or an address greater than 64 is selected, the Modbus + LED will be 
"on" steady, to indicate the selection of an invalid address.

1

3

0
9 2

6 4
5

8
7

1

3

0
9 2

6 4
5

8
7

SW1 (TOP)

SW2 (BOTTOM)

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 2725 of 3383



CPU Modules

840 USE 100 00 11/2004 143

Modbus 
Connector 
Pinouts

All Quantum CPUs are equipped with a nine-pin RS-232C connector that supports 
Modicon’s proprietary Modbus communication protocol. The following is the Modbus 
port pinout connections for nine-pin and 25-pin connections.

Modbus Ports 
Pinout 
Connections

The following figure shows the Modbus port pinout connections for nine-pin and 25-
pin connections. 

Note: Although the Modbus ports electrically support existing Modbus cables, it is 
recommended that a Modbus programming cable (Part # 990NAA26320 or 
990NAA26350) be used. This cable has been designed to fit under the door of a 
Quantum CPU or NOM module.
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Modbus Ports 
Pinout 
Connections for 
Portable 
Computers

The following figure shows the Modbus port pinout connections for nine-pin portable 
computers 

The following is the abbreviation key for the above figures.

TX: Transmitted Data DTR: Data Terminal Ready

RX: Received Data CTS: Clear to Send

RTS: Request to Send NC: No Connection

DSR: Data Set Ready CD: Carrier Detect

CD

RX

TX

DTR

GRND

DSR

RTS

CTS CTS

RTS

DSR

GRND

DTR

TX

RX

SHIELD

IBM-AT
9-Pin Female

Quantum
9-Pin Male

NC NC
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140CPU43412 CPU Module

Overview The following provides information on the 140CPU43412 Controller module – 
CPU 2M, 1xModbus Plus, Max IEC Program – 896 k. 

CPU Module The following figure shows the CPU Module and its components. 
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Specifications The following table shows the specifications for the CPU43412 CONTROLLER 
module. 

Specifications

User Logic/Reference Capacity 984 Ladder 
Logic

Discrete Register Extended 
Register

64 k words 64 k 57 k 96 k

57,766 4XX registers max
Only if:
0XXX = 16
1XXX = 16 and
3XXX = 16 

Reference Capacity

Discrete 64 k - any mix

Local I/O (Main Backplane)

Maximum I/O Words 64 In and 64 Out*

Maximum Number of I/O Racks 2 (Requires expander)

Remote I/O 

Maximum I/O Words per Drop 64 In and 64 Out*

Maximum Number of Remote Drops 31

Distributed I/O 

Maximum Number of Networks per 
System

3**

Maximum Words per Network (for 
every DIO drop, there is a minimum 
of words input of overhead.)

500 In and 500 Out

Maximum Words per Node 30 In and 32 Out 

Maximum Number of Option Module 
Interfaces

Supports up to six network modules (i.e., Modbus 
Plus, Ethernet and Multi-Axis Motion option modules) 
using the option module interface technique 
(see p. 33).
Note: Only two Modbus Plus modules can have full 
functionality, including Quantum DIO support.

Watchdog Timer 250 ms (S/W adjustable)

Logic Solve Time 0.1 ms / k to 0.5 ms / k

Battery 3 V Lithium

Service Life 1200 mAh

Shelf Life 10 years with 0.5% loss of capacity per year

Battery Load Current at Power-off
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*This information can be a mix of Discrete or Register I/Os. For each word of register 
I/O configured, one word of I/O words must be subtracted from the total available. 
The same holds true for each block of 8 bits or 16 bits of Discrete I/O configured – 
one word of Register I/O must be subtracted from the total available.
**Requires the use of two 140NOM21x00 Option Modules.

Typical 7 A

Maximum 210 A

Communication

Modbus (RS-232) 2 serial port (9-pin D-shell)

Modbus Plus (RS-485) 1 network port (9-pin D-shell)

General

Diagnostics Power Up Runtime 

RAM RAM 

RAM Address RAM Address 

Executive Checksum Executive Checksum 

User Logic Check User Logic Check 

Processor 

Bus Current Required 1.8 A

Power Dissipation 9W

TOD Clock +/- 8.0 seconds/day 0 ... 60° C

Operating Temperature 0 ... 60° C 

Specifications

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 2730 of 3383



CPU Modules

148 840 USE 100 00 11/2004

LED Indicators 
and Descriptions

The following figure shows the LED indicators. 

The following table shows the LED descriptions.

LEDS Color Indication when On

Ready Green The CPU has passed power-up diagnostics.

Run Green The CPU has been started and is solving logic.

Bat Low Red The battery needs replacing or is not present.

Modbus Green Communications are active on the Modbus port 1 or 2.

Modbus + Green Communications are active on the Modbus Plus port.

Error A Red Indicates communications error on the Modbus Plus port.

Mem Prt Amber Memory is write-protected (the memory protect switch is on).

Bat1 Low

Ready

Run

Modbus

Modbus + Error A

Mem Prt
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LED Error Codes The following table shows the run LED error codes for the 140CPU43412.

LED Error Codes

Number of Blinks Code Error

Continuous 0000 requested kernel mode 

2 80B ram error during sizing

80C run output active failed

82E MB command handler stack error

3 769 bus grant received

72A not master asic on cpu

72B master config write bad

72C quantum bus DPM write failure

72F plc asic loopback test

730 plc asic BAD_DATA

4 604 UPI timeout error

605 bad UPI response opcode

606 UPI bus diagnostic error

607 modbus cmd-buffer overflow

608 modbus cmd-length is zero

609 modbus abort command error

614 mbp bus interface error

615 bad mbp response opcode

616 timeout waiting for mbp

617 mbp out of synchronization

618 mbp invalid path

619 page 0 not paragraph aligned

61E bad external uart hardware

61F bad external uart interrupt

620 bad receive comm state

621 bad transmit comm state

622 bad comm state trn_asc

623 bad comm state trn_rtu

624 bad comm state rcv_rtu

625 bad comm state rcv_asc

626 bad modbus state tmr0_evt

627 bad modbus state trn-int
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Front Panel 
Switches

Two, three-position slide switches are located on the front of the CPU. The left 
switch is used for memory protection when in the top position and no memory 
protection in the middle and bottom positions. The three-position slide switch on the 
right is used to select the comm parameter settings for the Modbus (RS-232) ports. 
 
The following figure shows the three options that are available for the 140CPU43412 
module. 

628 bad modbus state rcv-int

631 bad interrupt

5 503 ram address test error

52D P.O.S.T BAD MPU ERROR

6 402 ram data test error

7 300 EXEC not loaded

301 EXEC Checksum

8 8001 Kernal prom checksum error

8002 flash prog / erase error

8003 unexpected executive return

LED Error Codes

Number of Blinks Code Error

Note: The CPU hardware defaults to bridge mode when the front panel switch is 
set to RTU or ASCII mode. When networking controllers, a panel device connected 
to the CPU Modbus port can communicate with the controller to which it is 
connected, as well as log into any nodes on the Modbus Plus network.

ASCII

RTU

memnot used

off

mem
prt
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Setting the slide switch to the top position assigns ASCII functionality to the port; the 
following comm parameters are set and cannot be changed.

Setting the slide switch to the middle position assigns remote terminal unit (RTU) 
functionality to the port; the following comm parameters are set and cannot be 
changed.

Setting the slide switch to the bottom position gives you the ability to assign comm 
parameters to the port in software; the following parameters are valid.

ASCII Comm Port Parameters

Baud 2,400

Parity Even

Data Bits 7

Stop Bits 1

Device Address Rear panel rotary switch setting

RTU Comm Port Parameters

Baud 9,600

Parity Even

Data Bits 8

Stop Bits 1

Device Address Rear panel rotary switch setting

Valid Comm Port Parameters

Baud 19,200 1,200

9,600 600

7,200 300

4,800 150

3,600 134.5

2,400 110

2,000 75

1,800 50

Parity Enable/Disable
Odd/Even

Data Bits 7 / 8

Stop Bits 1 / 2

Device Address 1 ... 247
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Rear Panel 
Switches

Two rotary switches (see the following illustration and table) are located on the rear 
panel of the CPU. They are used for setting Modbus Plus node and Modbus port 
addresses.

SW1 (the top switch) sets the upper digit (tens) of the address; SW2 (the bottom 
switch) sets the lower digit (ones) of the address. The illustration below shows the 
correct setting for an example address of 11.
The following figure shows SW1 and SW2. 

The following table shows the SW1 and SW2 address settings.

Note: The highest address that may be set with these switches is 64.

Note: If "0" or an address greater than 64 is selected, the Modbus + LED will be 
"on" steady, to indicate the selection of an invalid address.

SW1 and SW2 Address Settings

Node Address SW1 SW2

1 ... 9 0 1 ... 9

10 ... 19 1 0 ... 9

20 ... 29 2 0 ... 9

30 ... 39 3 0 ... 9

40 ... 49 4 0 ... 9

50 ... 59 5 0 ... 9

60 ... 64 6 0 ... 4

1
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0
9 2

6 4
5

8
7

1

3

0
9 2

6 4
5

8
7

SW1 (TOP)

SW2 (BOTTOM)
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Key Switch The key switch is used to protect memory from programming changes while the 
controller is in operation. The following figure shows the key switch. 

The following table shows the key switch information.

Note: The key switch positions shown next to the switch (above) are for reference 
only and are marked on the module as indicated on the right.

Key Switch Description

Key switch 
Position

Controller Status Memory 
Protected 
From 
Programmer 
Changes

Will Accept 
Programmer 
Stop or Start 

Key switch 
Transition

Stop Controller is stopped 
and disables 
Programmer changes. 

Y N From Start or 
Memory Protect: 
Stops controller, if 
running, and 
disables 
Programmer 
changes  

Mem Prt Controller may be 
either stopped or 
running and 
Programmer changes 
are disabled. User 
cannot write to 
unlocated variables. 

Y N From Stop or 
Start: Prevents 
Programmer 
changes, 
controller run 
status is not 
changed 

Stop

Mem
Prt

Start

Stop
Mem
Prt

Start
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Modbus 
Connector 
Pinouts

All Quantum CPUs are equipped with a nine-pin RS-232C connector that support 
Modicon’s proprietary Modbus communication protocol. The following is the Modbus 
port pinout connections for nine-pin and 25-pin connections.

Modbus Port 
Modem Support

Modbus Port 1 has full modem interfacing ability. Modbus Port 2 RTS/CTS 
connections function properly for normal non-modem communications but do not 
support modems.

Start Controller may be 
either stopped or 
running. Programmer 
may make changes 
and start/stop the 
controller

N Y From Stop: 
Enables 
Programmer 
changes, starts 
controller.
From Memory 
Protect: Enables 
programmer 
changes, starts 
controller if 
stopped.

Key Switch Description

Key switch 
Position

Controller Status Memory 
Protected 
From 
Programmer 
Changes

Will Accept 
Programmer 
Stop or Start 

Key switch 
Transition

Note: Although the Modbus ports electrically support existing Modbus cables, it is 
recommended that a Modbus programming cable (Part # 990NAA26320 or 
990NAA26350) be used. This cable has been designed to fit under the door of a 
Quantum CPU or NOM module.
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Modbus Ports 
Pinout 
Connections

The following figure shows the Modbus port pinout connections for 9-pin and 25-pin 
connections. 

Modbus Ports 
Pinout 
Connections for 
Portable 
Computers

The following figure shows the Modbus port pinout connections for 9-pin portable 
computers. 

The following is the abbreviation key for the above figures.
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DSR: Data Set Ready CD: Carrier Detect
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140CPU43412A CPU Module

Overview The following provides information on the specifications, LED indicators and 
description and error codes for the 140CPU43412A Controller Module.
 
This module is functionally identical to the non-"A" version, however, the following 
should be considered:
� If you are using the module in a Hot Standby topology, then you must  use either 

two non-"A" models or two "A" models.
� The "A" version requires a new flash executive.
� The "A" version and non-"A"  flash executives are not interchangeable.
� Schneider Automation software (Concept, ProWORX, and Modsoft) supports the 

"A" version. Any existing or new 140CPU43412 program configuration will load 
into a 140CPU43412A without any modifications.

CPU Module The following figure shows the CPU Module and its components. 
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Specifications The following table shows the specifications for the CPU43412A Controller module.

Specifications

User Logic/Reference 
Capacity

984 
Ladder 
Logic

Discrete Register Extended 
Register

IEC 
Application

64 k 
words 

64 k 57 k 96 k 800 k

57,766 4XX registers max
Only if: 
0XXX = 16 and 
1XXX = 16 and
3XXX = 16 

Reference Capacity

Discrete 64 k - any mix

Local I/O

Maximum I/O Words 64 In and 64 Out*

Maximum Number of I/O Racks 2 (Requires Expander)

Remote I/O 

Maximum I/O Words per Drop 64 In and 64 Out*

Maximum Number of Remote 
Drops

31

Distributed I/O 

Maximum Number of Networks 
per System

3**

Maximum Words per Network 
(for every DIO drop, there is a 
minimum of words input of 
overhead.)

500 In and 500 Out

Maximum Words per Node 30 In and 32 Out 

*This information can be a mix of Discrete or Register I/O. For each word of register I/O 
configured, one word must be subtracted from the total available. The same holds true for 
each block of 8 bits or 16 bits of Discrete I/O configured--one word must be subtracted from 
the total available.
**Requires the use of two140NOM21X00 Option Modules.

Maximum Number of Network 
Module Interfaces

6

Watchdog Timer 250 ms (software adjustable)

Logic Solve Time 0.1 ms / k to 0.5 ms / k
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Battery

Type 3 V Lithium

Service Life 1200 mAh

Shelf Life 10 years with 0.5% loss of capacity per year

Battery Load Current at Power-off

Typical 7 A

Maximum 210 A

Communication

Modbus (RS-232) 2 serial port (9-pin D-shell)

Modbus Plus (RS-485) 1 network port (9-pin D-shell)

Programming Software 
Capability

Modsoft, version 2.6 minimum
Concept, version 2.1 with B2.1 patch
Concept 2.2 with SR2
ProWORX NxT, version 2.0 minimum
ProWORX Plus, version 1.05 minimum
ProWORX 32, version 1.0 minimum

General

Diagnostics Power Up Runtime 

RAM 
RAM Address 
Executive 
Checksum 
User Logic Check 
Processor 

RAM 
RAM Address 
Executive Checksum 
User Logic Check 

Bus Current Required 1.25 A

Power Dissipation 6.25 W

TOD Clock +/- 8.0 seconds/day 0 ... 60° C

Operating Temperature 0 ... 60° C 

Specifications
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LED Indicators 
and Descriptions

The following figure shows the LED indicators. 

The following table provides a description of the LED indicators for the 
140CPU43412A module.

LEDS Color Indication when On

Ready Green The CPU has passed power-up diagnostics.

Run Green The CPU has been started and is solving logic.

Bat Low Red The battery needs replacing or is not present.

Modbus Green Communications are active on the Modbus port 1 or 2.

Modbus + Green Communications are active on the Modbus Plus port.

Error A Red Indicates communications error on the Modbus Plus port.

Mem Prt Amber Memory is write-protected (the memory protect switch is on).

Ready

Run

Modbus 

Error A

Mem Prt

Modbus +

Bat low 
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LED Error Codes The following table shows the run LED error codes for the 140CPU43412A.

LED Error Codes

Number of Blinks Code Error

Continuous 0000 requested kernel mode 

2 80B ram error during sizing

80C run output active failed

82E MB command handler stack error

3 769 bus grant received

72A not master asic on cpu

72B master config write bad

72C quantum bus DPM write failure

72F plc asic loopback test

730 plc asic BAD_DATA

4 604 UPI timeout error

605 bad UPI response opcode

606 UPI bus diagnostic error

607 modbus cmd-buffer overflow

608 modbus cmd-length is zero

609 modbus abort command error

614 mbp bus interface error

615 bad mbp response opcode

616 timeout waiting for mbp

617 mbp out of synchronization

618 mbp invalid path

619 page 0 not paragraph aligned

61E bad external uart hardware

61F bad external uart interrupt

620 bad receive comm state

621 bad transmit comm state

622 bad comm state trn_asc

623 bad comm state trn_rtu

624 bad comm state rcv_rtu

625 bad comm state rcv_asc

626 bad modbus state tmr0_evt

627 bad modbus state trn-int
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Front Panel Slide 
Switch

The slide switch is used to select the comm parameter settings for the Modbus 
(RS232) ports. Three options are available:
1. Setting the switch to the top position assigns ASCII functionality to the port.
2. Setting the switch to the middle position assigns remote terminal unit (RTU) 

functionality to the port.
3. Setting the switch to the bottom position lets you assign comm parameters to the 

port in software.
The figure shows the three options that are available on the front panel slide switch. 

628 bad modbus state rcv-int

631 bad interrupt

5 503 ram address test error

52D P.O.S.T BAD MPU ERROR

6 402 ram data test error

7 300 EXEC not loaded

301 EXEC Checksum

8 8001 Kernal prom checksum error

8002 flash prog / erase error

8003 unexpected executive return

Note: Information in the Code column is visible only with the Flash download utility.

LED Error Codes

Number of Blinks Code Error

Note: The CPU hardware defaults to bridge mode when the front panel switch is 
set to RTU or ASCII mode. When networking controllers, a panel device connected 
to the CPU Modbus port can communicate with the controller to which it is 
connected, as well as log into any nodes on the Modbus Plus network.

RTU

mem

ASCII
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The following table shows the ASCII comm port parameters.

The following table shows the RTU comm port parameters. The comm parameters 
are set and cannot be changed.

The following table shows the valid comm port parameters.

ASCII Comm Port Parameters

Baud 2,400

Parity Even

Data Bits 7

Stop Bits 1

Device Address Rear panel rotary switch setting

RTU Comm Port Parameters

Baud 9,600

Parity Even

Data Bits 8

Stop Bits 1

Device Address Rear panel rotary switch setting

Valid Comm Port Parameters

Baud 19,200 1,200

9,600 600

7,200 300

4,800 150

3,600 134.5

2,400 110

2,000 75

1,800 50

Parity Enable/Disable
Odd/Even

Data Bits 7 / 8

Stop Bits 1 / 2

Device Address 1 ... 247
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Key Switch The key switch protects memory from programming changes while the controller is 
in operation. The following figure shows the key switch. 

The CPU43412A has 1435KByte of Flash EPROM memory, which can be used to 
save the program and the initial values of variables. On power up, if you have a 
program in flash memory, you can choose the desired operating mode using the 
PLC MEM switch on the processor front panel. The 140CPU43412A has a key 
switch with Run, Mem Prt, and Stop positions.

Note: The key switch positions shown next to the switch (above) are for reference 
only and are marked on the module as indicated on the right.

Stop position The application in Flash is not transferred to internal RAM: warm 
restart of the application.

Mem Prt position The application in Flash is not transferred to internal RAM: warm 
restart of the application.

Start position The application in Flash is automatically transferred to internal 
RAM when the PLC processor is powered up: cold restart of the 
application.

Stop

Mem
Prt

Start

Stop

Mem
Prt

Start
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Rear Panel 
Address Switch

The following figure shows the SW1 and SW2 settings for the Address Switch 
located on the rear panel. 

SW1 sets the upper digit (tens) of the address. SW2 sets the lower digit (ones) of 
the address. The following table shows the SW1 and SW2 address settings.

SW1 and SW2 Address Settings

Node Address SW1 SW2

1 ... 9 0 1 ... 9

10 ... 19 1 0 ... 9

20 ... 29 2 0 ... 9

30 ... 39 3 0 ... 9

40 ... 49 4 0 ... 9

50 ... 59 5 0 ... 9

60 ... 64 6 0 ... 4

Note: If "0" or an address greater than 64 is selected, the Modbus + LED will be 
"on" steady, to indicate the selection of an invalid address.

1

3

0
9 2

6 4
5

8
7

1

3

0
9 2

6 4
5

8
7

SW1 (TENS)

SW2 (ONES)
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Key Switch 
Description

The following table shows the key switch information.

Modbus 
Connector 
Pinouts

All Quantum CPUs are equipped with a nine-pin RS-232 connector that support 
Modicon’s proprietary Modbus communication protocol. The following is the Modbus 
port pinout connections for nine-pin and 25-pin connections.

Key Switch Description

Key switch 
Position

Controller Status Memory 
Protected 
From 
Programmer 
Changes

Will Accept 
Programmer 
Stop or Start 

Key switch 
Transition

Stop Controller is stopped 
and disables 
Programmer 
changes.

Y N From Start or Memory 
Protect: Stops 
controller, if running, 
and disables 
Programmer changes 

Mem Prt Controller may be 
either stopped or 
running and 
Programmer 
changes are 
disabled. User 
cannot write to 
unlocated variables. 

Y N From Stop or Start: 
Prevents 
Programmer 
changes, controller 
run status is not 
changed 

Start Controller may be 
either stopped or 
running. 
Programmer may 
make changes and 
start/stop the 
controller.

N Y From Stop: Enables 
Programmer 
changes, starts 
controller. 
From Memory 
Protect: Enables 
programmer 
changes, starts 
controller if stopped.

Note: Although the Modbus ports electrically support existing Modbus cables, it is 
recommended that a Modbus programming cable (Part # 990NAA26320 or 
990NAA26350) be used. This cable has been designed to fit under the door of a 
Quantum CPU or NOM module.
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Modbus Port 
Modem Support

Modbus Port 1 has full modem interfacing ability. Modbus Port 2 RTS/CTS 
connections function properly for normal non-modem communications but do not 
support modems.

Modbus Ports 
Pinout 
Connections 
Figure

The following figure shows the Modbus port pinout connections for 9-pin and 25-pin 
connections. 

Modbus Ports 
Pinout 
Connections for 
Portable 
Computers

The following figure shows the Modbus port pinout connections for portable (laptop) 
computers. 

The following is the abbreviation key for the above figures.

5

IBM-AT
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Quantum
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Quantum
9-Pin Male
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RTS

CTS 

DSR
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SHIELD 
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20DTR

TX: Transmitted Data DTR: Data Terminal Ready

RX: Received Data CTS: Clear to Send

RTS: Request to Send NC: No Connection

DSR: Data Set Ready CD: Carrier Detect

CD

RX

TX

DTR

GRND

DSR

RTS

CTS CTS

RTS

DSR

GRND

DTR

TX

RX

SHIELD

IBM-AT
9-Pin Female

Quantum
9-Pin Male

NC NC
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140CPU53414 CPU Module

Overview The following provides information on the 140CPU53414 Controller module – 
CPU 4M, 1xModbus Plus, Max IEC Program – 2.5 M.

CPU Module The following figure shows the CPU Module and its components. 

Date 
Installed

Batt.

Batt.
Spare

off

not used

RTU

ASCII

mem

mem
prt

Modbus

Modbus

Modbus
Plus

Network

Node

Customer Identification Label
(Fold label and place it inside 
door) Part #31000226

Removable door
Part #043513804

Model Number
Module Description
Color CodeLED Area

Battery

Modbus
Connector

Modbus Plus 
Connector

Modbus
Connector

140
CPU 534 14
586 CONTROLLER

X

Slide
Switch

M
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m
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Specifications The following table shows the specification for the 140CPU53414 CONTROLLER 
module. 

Specifications

User Logic/Reference Capacity 984 Ladder 
Logic

Discrete Register Extended 
Register

64 k words 64 k 57 k 96 k

57,766 4XX registers max
Only if:
0XXX = 16 and 
1XXX = 16 and
3XXX = 16

Reference Capacity

Discrete 64 k - any mix

Local I/O (Main Backplane)

Maximum I/O Words 64 In and 64 Out*

Maximum Number of I/O Racks 2 (Requires Expander)

Remote I/O 

Maximum I/O Words per Drop 64 In and 64 Out*

Maximum Number of Remote Drops 31

Distributed I/O 

Maximum Number of Networks per 
System

3**

Maximum Words per Network. (For 
every DIO drop, there is a minimum 
of words input of overhead.)

500 In and 500 Out

Maximum Words per Node 30 In and 32 Out 

Maximum Number of Option 
Module Interfaces

Supports up to six network modules (i.e., Modbus Plus, 
Ethernet and Multi-Axis Motion option modules) using 
the option module interface technique.
Note: Only two Modbus Plus modules can have full 
functionality, including Quantum DIO support.

Watchdog Timer 250 ms (S/W adjustable)

Logic Solve Time 0.1 ms/k to 0.5 ms/k

Battery 3 V Lithium

Service Life 1200 mAh

Shelf Life 10 years with 0.5% loss of capacity per year

Battery Load Current @ Power-off

Typical 14 A
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*This information can be a mix of Discrete or Register I/Os. For each word of 
Register I/O configured, one word of I/O words must be subtracted from the total 
available. The same holds true for each block of 8 bits or 16 bits of Discrete I/O 
configured – one word of Register I/O must be subtracted from the total available.
**Requires the use of two 140NOM21x00 Option Modules.

Maximum 420 A

Communication

Modbus (RS-232) 2 serial port (9-pin D-shell)

Modbus Plus (RS-485) 1 network port (9-pin D-shell)

General

Diagnostics Power Up Runtime 

RAM RAM 

RAM Address RAM Address 

Executive Checksum Executive Checksum 

User Logic Check User Logic Check 

Processor 

Bus Current Required 1.8 A

Power dissipation 9 W

TOD Clock +/- 8.0 seconds/day 0 ... 60° C

Operating Temperature 0 ... 45° C

Specifications
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LED Indicators 
and Descriptions

The following figure shows the LED indicators. 

The following table shows the LED descriptions.

LED Descriptions

LEDS Color Indication when On

Ready Green The CPU has passed power-up diagnostics.

Run Green The CPU has been started and is solving logic.

Bat Low Red The battery needs replacing or is not present.

Modbus Green Communications are active on Modbus port 1 or 2.

Modbus + Green Communications are active on the Modbus Plus port.

Error A Red Indicates communications error on the Modbus Plus port.

Mem Prt Amber Memory is write-protected (the memory protect switch is on).

Bat Low

Ready

Run

Modbus

Modbus + Error A

Mem Prt
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LED Error Codes The following table shows the run LED error codes for the 140CPU53414 module.

LED Error Codes

Number of Blinks Code Error

Continuous 0000 requested kernel mode 

2 80B ram error during sizing

80C run output active failed

82E MB command handler stack error

3 769 bus grant received

72A not master asic on cpu

72B master config write bad

72C quantum bus DPM write failure

72F plc asic loopback test

730 plc asic BAD_DATA

4 604 UPI timeout error

605 bad UPI response opcode

606 UPI bus diagnostic error

607 modbus cmd-buffer overflow

608 modbus cmd-length is zero

609 modbus abort command error

614 mbp bus interface error

615 bad mbp response opcode

616 timeout waiting for mbp

617 mbp out of synchronization

618 mbp invalid path

619 page 0 not paragraph aligned

61E bad external uart hardware

61F bad external uart interrupt

620 bad receive comm state

621 bad transmit comm state

622 bad comm state trn_asc

623 bad comm state trn_rtu

624 bad comm state rcv_rtu

625 bad comm state rcv_asc

626 bad modbus state tmr0_evt

627 bad modbus state trn-int
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Front Panel Slide 
Switch

The slide switch, located on the front panel of the CPU, is used to select the 
communication parameter settings for the Modbus (RS-232) ports. Three positions 
are available:
1. Setting the switch to the top position assigns ASCII functionality to the port.
2. Setting the switch to the middle position assigns remote terminal unit (RTU) 

functionality to the port.
3. Setting the switch to the bottom position lets you assign comm parameters to the 

port in software.
The slide switch: 

628 bad modbus state rcv-int

631 bad interrupt

5 503 ram address test error

52D P.O.S.T BAD MPU ERROR

6 402 ram data test error

7 300 EXEC not loaded

301 EXEC Checksum

8 8001 Kernal prom checksum error

8002 flash prog / erase error

8003 unexpected executive return

LED Error Codes

Number of Blinks Code Error

Note: The CPU hardware defaults to bridge mode when the front panel switch is 
set to RTU or ASCII mode. When networking controllers, a panel device connected 
to the CPU Modbus port can communicate with the controller to which it is 
connected, as well as log into any nodes on the Modbus Plus network.

ASCII

RTU

mem
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Setting the slide switch to the top position assigns ASCII functionality to the port; the 
following communication parameters are set and cannot be changed.

Setting the slide switch to the middle position assigns remote terminal unit (RTU) 
functionality to the port; the following communication parameters are set and cannot 
be changed.

Setting the slide switch to the bottom position gives you the ability to assign 
communication parameters to the port in software; the following parameters are 
valid.

ASCII Communication Port Parameters

Baud 2,400

Parity Even

Data Bits 7

Stop Bits 1

Device Address Rear panel rotary switch setting

RTU Communication Port Parameters

Baud 9,600

Parity Even

Data Bits 8

Stop Bits 1

Device Address Rear panel rotary switch setting

Valid Communication Port Parameters

Baud 19,200 1,200

9,600 600

7,200 300

4,800 150

3,600 134.5

2,400 110

2,000 75

1,800 50

Parity Enable/Disable
Odd/Even

Data Bits 7 / 8

Stop Bits 1 / 2

Device Address 1 ... 247
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Key Switch The key switch, located on the front of the CPU, is used to protect memory from 
programming changes while the controller is in operation. The following figure 
shows the key switch. 

Key Switch 
Description

The following table provides descriptions of the key switch information.

Note: The key switch positions shown on the switch (above, left) are for reference 
only and are marked on the module as indicated on the right.

Stop

Mem
Prt

Start

Stop
Mem
Prt

Start

Key Switch Description

Key 
Switch 
Position

Controller Status Memory 
Protected 
From 
Programmer 
Changes 

Will Accept 
Programmer 
Stop or Start

Key Switch Transition

Stop Controller is stopped 
and disables 
Programmer changes.

Y N From Start or Memory 
Protect: Stops 
controller, if running, 
and disables 
Programmer changes

Mem Prt Controller may be either 
stopped or running and 
Programmer  changes 
are disabled. The user 
cannot write to 
unlocated variables.

Y N From Stop or Start: 
Prevents Programmer 
changes, controller run 
status is not changed

Start Controller may be either 
stopped or running. 
Programmer may make 
changes and start/stop 
the controller

N Y From Stop: Enables 
Programmer changes, 
starts controller.
From Memory Protect: 
Enables programmer 
changes, starts 
controller if stopped.
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Rear Panel 
Switches

Two rotary switches (refer to the following illustration and table) are located on the 
rear panel of the CPU. They are used for setting Modbus Plus node and Modbus 
port addresses.

SW1 (the top switch) sets the upper digit (tens) of the address; SW2 (the bottom 
switch) sets the lower digit (ones) of the address. The illustration below shows the 
correct setting for an example address of 11.
The following figure shows SW1 and SW2. 

The following table shows the SW1 and SW2 address settings.

Modbus Port 
Modem Support

Modbus Port 1 has full modem interfacing ability. Modbus Port 2 RTS/CTS 
connections function properly for normal non-modem communications but do not 
support modems.

Note: The highest address that may be set with these switches is 64.

Node Address SW1 SW2

1 ... 9 0 1 ... 9

10 ... 19 1 0 ... 9

20 ... 29 2 0 ... 9

30 ... 39 3 0 ... 9

40 ... 49 4 0 ... 9

50 ... 59 5 0 ... 9

60 ... 64 6 0 ... 4

Note: If "0" or an address greater than 64 is selected, the Modbus + LED will be 
"on" steady, to indicate the selection of an invalid address.

1
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0
9 2

6 4
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8
7

1
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0
9 2

6 4
5

8
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SW1 (TOP)

SW2 (BOTTOM)
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Modbus 
Connector 
Pinouts

All Quantum CPUs are equipped with a 9-pin RS-232C connector that supports 
Modicon’s proprietary Modbus communication protocol. The following is the Modbus 
port pinout connections for 9-pin and 25-pin connections.

Modbus Ports 
Pinout 
Connections

The following figure shows the Modbus port pinout connections for 9-pin and  25-pin 
connections. 

Note: Although the Modbus ports electrically support existing Modbus cables, it is 
recommended that a Modbus programming cable (Part # 990NAA26320 or 
990NAA26350) be used. This cable has been designed to fit under the door of a 
Quantum CPU or NOM module.
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Modbus Ports 
Pinout 
Connections for 
Portable 
Computers

The following figure shows the Modbus port pinout connections for 9-pin portable 
(laptop) computers. 

The following is the abbreviation key for the above figures.

TX: Transmitted Data DTR: Data Terminal Ready

RX: Received Data CTS: Clear to Send

RTS: Request to Send NC: No Connection

DSR: Data Set Ready CD: Carrier Detect

CD

RX

TX

DTR

GRND

DSR

RTS

CTS CTS

RTS

DSR

GRND

DTR

TX

RX

SHIELD

IBM-AT
9-Pin Female

Quantum
9-Pin Male

NC NC
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140CPU53414A CPU Module

Overview This unit provides information on the specifications, LED indicators and description 
and error codes for the 140CPU53414A Controller Module.
 
This module is functionally identical to the non-"A" version, however, the following 
should be considered:
� If you are using the module in a Hot Standby topology, then you must  use either 

two non-"A" models or two "A" models.
� The "A" version requires a new flash executive.
� The "A" version and non-"A"  flash executives are not interchangeable.
� Schneider Automation software (Concept, ProWORX, and Modsoft) supports the 

"A" version. Any existing or new 140CPU53414 program configuration will load 
into a 140CPU53414A without any modifications.

CPU Module The following figure shows the CPU Module and its components. 
M
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Specifications The following table shows the specifications for the CPU53414A Controller module.

Specifications

User Logic/Reference Capacity 984 
Ladder 
Logic

Discrete Register Extended 
Register

IEC 
Application 
Memory

64 k 
words 

64 k 57 k 96 k 2.7M

57,766 4XX registers max
Only if:
0XXX = 16 and
1XXX = 16 and
3XXX = 16

Reference Capacity

Discrete 64 k - any mix

Local I/O)

Maximum I/O Words 64 In and 64 Out*

Maximum Number of I/O Racks 2 (Requires Expander)

Remote I/O 

Maximum I/O Words per Drop 64 In and 64 Out*

Maximum Number of Remote 
Drops

31

Distributed I/O 

Maximum Number of Networks 
per System

3**

Maximum Words per Network (for 
every DIO drop, there is a 
minimum of words input of 
overhead.)

500 In and 500 Out

Maximum Words per Node 30 In and 32 Out 

*This information can be a mix if Discrete or Register I/O. For each word of register I/O 
configured, one word of I/O words must be subtracted from the total available. The same 
holds true for each block of 8 bits or 16 bits of Discrete I/O configured---one word Register I/
O must be subtracted from the total available.
**Requires the use of two 140NOM21X00 Option Modules.

Maximun Number of Network 
Option Module Interfaces

Supports up to six network modules (i.e., Modbus Plus, 
Ethernet and Multi-Axis Motion option modules) using the 
option module interface technique (see p. 33).
 Note: Only two Modbus Plus modules can have full 
functionality, Including Quantum DIO support. 
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Watchdog timer 250 ms (software adjustable)

Logic Solve Time 0.1 ms/k to 0.5 ms/k

Battery

Type 3 V Lithium

Service Life 1200 mAh

Shelf Life 10 years with 0.5% loss of capacity per year

Battery Load Current at Power-off

Typical 14 A

Maximum 420 A

Communication

Modbus (RS-232) 2 serial port (9-pin D-shell)

Modbus Plus (RS-485) 1 network port (9-pin D-shell)

Programming Software 
Capability

Modsoft, version 2.6
Concept, version 2.1 with B2.1 patch exec
Concept 2.2 with SR2
ProWorx NxT, version 2.0
ProWorx Plus, version 1.05

General

Diagnostics Power Up Runtime 

RAM 
RAM Address 
Executive 
Checksum 
User Logic Check 
Processor 

RAM 
RAM Address 
Executive Checksum 
User Logic Check 

Bus Current Required 1.25 A

Power dissipation 6.25 W

TOD Clock +/- 8.0 seconds/day 0 ... 60° C

Operating Temperature 0 ... 50° C 

Specifications
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LED Indicators 
and Descriptions

The following figure shows the LED indicators. 

The following table provides a description of the LED indicators for the 
140CPU53414A module.

LED Descriptions

LEDS Color Indication when On

Ready Green The CPU has passed power-up diagnostics.

Run Green The CPU has been started and is solving logic.

Bat Low Red The battery needs replacing or is not present.

Modbus Green Communications are active on Modbus port 1 or 2.

Modbus + Green Communications are active on the Modbus Plus port.

Error A Red Indicates communications error on the Modbus Plus port.

Mem Prt Amber Memory is write-protected (the memory protect switch is on).

Ready

Run

Modbus 

Error A

Mem Prt

Modbus +

Bat Low
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LED Error Codes The following table shows the run LED error codes for the 140CPU53414A.

LED Error Codes

Number of Blinks Code Error

Continuous 0000 requested kernel mode 

2 80B ram error during sizing

80C run output active failed

82E MB command handler stack error

3 769 bus grant received

72A not master asic on cpu

72B master config write bad

72C quantum bus DPM write failure

72F plc asic loopback test

730 plc asic BAD_DATA

4 604 UPI timeout error

605 bad UPI response opcode

606 UPI bus diagnostic error

607 modbus cmd-buffer overflow

608 modbus cmd-length is zero

609 modbus abort command error

614 mbp bus interface error

615 bad mbp response opcode

616 timeout waiting for mbp

617 mbp out of synchronization

618 mbp invalid path

619 page 0 not paragraph aligned

61E bad external uart hardware

61F bad external uart interrupt

620 bad receive comm state

621 bad transmit comm state

622 bad comm state trn_asc

623 bad comm state trn_rtu

624 bad comm state rcv_rtu

625 bad comm state rcv_asc

626 bad modbus state tmr0_evt

627 bad modbus state trn-int
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Front Panel Slide 
Switch

The slide switch, located on the front of the CPU, is used to select the comm 
parameter settings for the Modbus (RS232) ports. Three options are available.
1. Setting the switch to the top position assigns ASCII functionality to the port.
2. Setting the switch to the middle position assigns remote terminal unit (RTU) 

functionality to the port.
3. Setting the switch to the bottom position lets you assign comm parameters to the 

port in software.
Slide switch:: 

628 bad modbus state rcv-int

631 bad interrupt

5 503 ram address test error

52D P.O.S.T BAD MPU ERROR

6 402 ram data test error

7 300 EXEC not loaded

301 EXEC Checksum

8 8001 Kernal prom checksum error

8002 flash prog / erase error

8003 unexpected executive return

Note: Information in the Code column is visible only with the Flash download utility.

LED Error Codes

Number of Blinks Code Error

Note: The CPU hardware defaults to bridge mode when the front panel switch is 
set to RTU or ASCII mode. When networking controllers, a panel device connected 
to the CPU Modbus port can communicate with the controller to which it is 
connected, as well as log into any nodes on the Modbus Plus network.

RTU

mem

ASCII
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The following table shows the ASCII comm port parameters.

The following table shows the RTU comm port parameters. The comm parameters 
are set and cannot be changed.

The following table shows the valid comm port parameters.

ASCII Comm Port Parameters

Baud 2,400

Parity Even

Data Bits 7

Stop Bits 1

Device Address Rear panel rotary switch setting

RTU Comm Port Parameters

Baud 9,600

Parity Even

Data Bits 8

Stop Bits 1

Device Address Rear panel rotary switch setting

Valid Comm Port Parameters

Baud 19,200 1,200

9,600 600

7,200 300

4,800 150

3,600 134.5

2,400 110

2,000 75

1,800 50

Parity Enable/Disable
Odd/Even

Data Bits 7 / 8

Stop Bits 1 / 2

Device Address 1 ... 247
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Key Switch The following figure shows the key switch. 

The CPU53414A has 1435KByte of Flash EPROM memory, which can be used to 
save the program and the initial values of variables. On power up, if you have a 
program in flash memory, you can choose the desired operating mode using the 
PLC MEM switch on the processor front panel. The 140CPU53414A has a key 
switch with Run, Mem Prt, and Stop positions.

Note: The key switch positions shown next to the switch (above, left) are for 
reference only and are marked on the module as indicated on the right.

Stop position The application in Flash is not transferred to internal RAM: warm restart 
of the application.

Mem Prt position The application in Flash is not transferred to internal RAM: warm restart 
of the application.

Start position The application in Flash is automatically transferred to internal RAM 
when the PLC processor is powered up: cold restart of the application.

Stop

Mem
Prt

Start
Stop

Mem
Prt

Start
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Key Switch 
Description

The following table provides a description of the key switch information.

Key Switch Description

Key 
Switch 
Position

Controller Status Memory 
Protected 
From 
Programmer 
Changes

Will Accept 
Programmer 
Stop or Start 

Key Switch Transition

Stop Controller is stopped 
and disables 
Programmer 
changes. 

Y N From Start or Memory 
Protect: Stops 
controller, if running, 
and disables 
Programmer changes  

Mem Prt Controller may be 
either stopped or 
running and 
Programmer 
changes are 
disabled. The user 
cannot write to 
unlocated variables.  

Y N From Stop or Start: 
Prevents Programmer 
changes, controller run 
status is not changed 

Start Controller may be 
either stopped or 
running. Programmer 
may make changes 
and start/stop the 
controller

N Y From Stop: Enables 
Programmer changes, 
starts controller.
From Memory Protect: 
Enables programmer 
changes, starts 
controller if stopped.
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Rear Panel 
Switches

The following figure shows the SW1 and SW2 settings. 

SW1 sets the upper digit (tens) of the address. SW2 sets the lower digit (ones) of 
the address. The following table shows the SW1 and SW2 address settings.

Modbus 
Connector 
Pinouts

All Quantum CPUs are equipped with a nine-pin RS-232 connector that support 
Modicon’s proprietary Modbus communication protocol. The following is the Modbus 
port pinout connections for nine-pin and 25-pin connections.

Modbus Port 
Modem Support

Modbus Port 1 has full modem interfacing ability. Modbus Port 2 RTS/CTS 
connections function properly for normal non-modem communications but do not 
support modems.

SW1 and SW2 Address Settings

Node Address SW1 SW2

1 ... 9 0 1 ... 9

10 ... 19 1 0 ... 9

20 ... 29 2 0 ... 9

30 ... 39 3 0 ... 9

40 ... 49 4 0 ... 9

50 ... 59 5 0 ... 9

60 ... 64 6 0 ... 4

Note: If "0" or an address greater than 64 is selected, the Modbus + LED will be 
"on" steady, to indicate the selection of an invalid address.

1

3

0
9 2

6 4
5

8
7

1

3

0
9 2

6 4
5

8
7

SW1 (TOP)

SW2 (BOTTOM)

Note: Although the Modbus ports electrically support existing Modbus cables, it is 
recommended that a Modbus programming cable (Part # 990NAA26320 or 
990NAA26350) be used. This cable has been designed to fit under the door of a 
Quantum CPU or NOM module.
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Modbus Ports 
Pinout 
Connections

The following figure shows the Modbus port pinout connections for 9-pin and 25-pin 
connections. 

Modbus Ports 
Pinout 
Connections for 
Portable 
Computers

The following figure shows the Modbus port pinout connections for 9-pin portable 
computers. 

The following is the abbreviation key for the above figures.

5

IBM-AT
9-Pin Female

Quantum
9-Pin Male

Quantum
9-Pin Male

IBM-XT
25-Pin Female

CD 

RX
TX 

DTR

GRND 

DSR

RTS 

CTS

1

2
3

4

5

6

7

8

1

2
3

4

6

7

8

9

SHIELD 

RX
TX 

DTR

GRND 5

DSR

RTS 

CTS

NC

1

2
3

4

6

7

8

9

SHIEL

RX
TX 

DTR

GRND 

DSR

RTS 

CTS

NC

RX

RTS

CTS 

DSR

GRND

NC

1

2
3

4

5

6

7

8

SHIELD

TX 

20DTR

TX: Transmitted Data DTR: Data Terminal Ready

RX: Received Data CTS: Clear to Send

RTS: Request to Send NC: No Connection

DSR: Data Set Ready CD: Carrier Detect

CD

RX

TX

DTR

GRND

DSR

RTS

CTS CTS

RTS

DSR

GRND

DTR

TX

RX

SHIELD

IBM-AT
9-Pin Female

Quantum
9-Pin Male

NC NC
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8
Quantum Field Bus Modules

At a Glance

Overview This chapter contains information on various Quantum Field Bus Modules.

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

140CRP81100 Profibus DP Master Communications Module 190

140EIA92100 Quantum AS-i Master Module 195

140NOA6XXXX Quantum InterBus Communications Modules 201

140NOL911X0 Quantum LonWorks Network Option Modules 208
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140CRP81100 Profibus DP Master Communications Module

Overview The following information describes the 140CRP81100 Field Bus Communication 
Module, which provides interface to Profibus-DP networks for the Quantum 
Automation Series systems.

Related 
Documentation

For a detailed discussion of the planning, installation and use of a Quantum Profibus 
system, refer to the Modicon TSX Quantum Profibus-DP Under Modsoft User 
Manual (840 USE 468 00), Profibus-DP Under Concept Manual (840 USE 487 00), 
and the Profibus-DP Configutator for CRP 811 (840 USE 469 00).

Communicatons 
Module

View of the 140CRP81100 communications module and the Profibus tap: 

Removable Door
Part #043513804

Customer Identification Label
(Fold label and place it inside door)

RS-232C port

PCMCIA Card
(467NHP911)

LED Sta-
tus Display

PROFIBUS RS-485 Port

Profibus Tap (490NAE911)

Module Model
Number
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LED Status The following figure shows the LED Status display. 

The following table provides descriptions of the Status LEDs.

LEDs Color Function Description

Active Green On Indicates bus communication is 
present

Flashing The flash ram load operation is active

Ready Green On Module is operational

Fault Red On Indicates fault. Refer to LED fault 
codes in manual 840USE46800.

Backplane Green Flashing Indicates fault. Refer to LED fault 
codes in manual 840USE46800.

PROFIBUS Green Flashing Erroneous configuration data or 
PROFIBUS fault

DP S/R Green Fast flashing frequency Sending/receiving DP bus data

Medium flashing frequency Slaves are configuring

Slow flashing frequency Waiting for configuration data

Flashing with fault code Erroneous configuration data

Load Yellow Flashing Configuration data load operation 
active

Flashing with fault code Load operation fault

Active

Ready       Fault    

Backplane

PROFIBUS

DP S/R

Load
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PROFIBUS RS-
485 Port d-Sub 
pinouts

Below are the pinouts for the PROFIBUS RS-485 port. 

Legend to pinouts for the RS-485 port:

Resetting Fault LED

To reset the fault LED the CRP811 must be power cycled or hot swapped.

Failure to follow this precaution can result in injury or equipment damage.

Hot Swapping Restriction

Modules may be hot swapped when the area is known to be non-hazardous. Do 
not hot swap modules in a Class 1, Division 2 environment.

Failure to follow this precaution can result in death, serious injury, or 
equipment damage.

CAUTION

WARNING

Pin Signal Function

1 Shield Shield, Protective Ground

3 RxD/TxD-P Receive/Transmit-Data-P (+)

5 DGND 5 V common

6 VP +5 V

8 RxD/TxD-N Receive/transmit-data-N(-)

1

2

3

4

5
9

8

7

6
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RS-232C Port Below are pinouts for the RS-232C port 

Legend to pinouts for the RS-232C port: 

Pin Signal Function

2 RXD Received Data

3 TXD Transmitted Data

5 GND Signal Ground

7 RTS Request to Send

8 CTS Clear to Send

1

2

3

4

5
9

8

7

6
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Specifications The following table shows the technical specifications for the 140CRP81100 
Communication Module:

Specifications

Programming software Modsoft version 2.32 or greater
Concept version 2.2 or greater

Bus current required 1.2 A

Power dissipation 6.5 W

Data Interface

RS-232C 9 pin D-shell non-isolated, Shielded cable, 3 m max; 19.2 Kbps 
default.

RS-485 Profibus, up to 12 Mbps

Installation Local backplane only

Bus Specifications

Bus nodes max. 32

Bus lenths, transmission 
rates (for 12 Mbps cable)

max. 1.2 km at 9.6 Kbps
max 1.2 km at 19.2 Kbps
max. 1.2 km at 93.75 Kbps
max 1.0 km at 187.5 Kbps
max 0.5 km at 500 Kbps
max 0.2 km at 1.5 Mbps
max 0.1 km at 3 Mbps
max 0.1 km at 6 Mbps
max 0.1 km at 12 Mbps

Transmission media shielded twisted pair

Connection interface EIA RS-485

Node type Master class 1

Bus access procedure Master/slave to dP bus slaves

Transmission procedure half-duplex

Frame length Max. 255 bytes

Data unit length Max. 246 bytes

Data security Hamming distance, HD = 4

Node addresses 1 ... 126
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140EIA92100 Quantum AS-i Master Module

Overview The 140EIA92100 field bus communications module provides communications 
interface to AS-i networks for the Quantum Automation Series systems.

Related 
Documentation

For  more detailed information see Modicon Quantum AS-i Master Module manual, 
part number 840USE11700, or start the newmod.hlp from your Concept CD. To 
locate it, go to the root of your Concept Installation directory. Example of path: 
Drive_X:\Concept\*.hlp

Note: The newmod help system on your Concept CD contains a hyperlink labeled 
"Back to Main Content." This link will not return you to Concept 2.5 Help.
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Communications 
Module

The following diagram provides a view of the 140EIA92100 communications 
module. 

1 LED Display

2 AS-i (Red): ON shows the module is not powered. Flashing shows automatic addressing 
enabled.

3 SLV/BUS (Green): ON when LEDs 0-31 are in bus display mode.

4 I/O Status (Green): ON when LEDs 0-31 are in slave display mode.

5 Mode (Push Button): Press and hold this button to change from slave mode to bus mode.

6 Address (Push Button): Press this button to scroll through the 32 slaves. Hold to reverse 
direction of the scroll.

7 AS-i Channel Cable Connector: Connects module to AS-i cable and AS-i power supply.

1

2

3

4

5

6

7
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LED Display and 
Descriptions

Diagram of the LED display: 

The following table provides LED descriptions.

LED Bus Mode Each indicator lamp 1-31 corresponds to a slave address on the bus.
� On: Slave is present.
� Flashing: Slave is mapped but not detected, or detected but not mapped. It may 

also be projected and detected, but not activated (bad profile or I/O code).
� Off: Slave is neither mapped nor detected.
Example: 

LED Descriptions

LED Color Description

Active Green Bus communication is present.

F Red Fault on the AS-i bus.
Steady: module fault
Flashing: bad bus configuration or slave address

B Green Communication exists between master and slaves.

0-31 Green Slave indicators.

B
0
1
2
3
4
5
6
7

8
9
10
11
12
13
14
15

16
17
18
19
20
21
22
23

F
24
25
26
27
28
29
30
31

Active

On

0 8 16 24

1 9 17 25

2 10 18 26

3 11 19 27

4 12 20 28

5 13 21 29

6 14 22 30

7 15 23 31

Off

Flashing

SLV/BUS

I/O STATUS

Select with mode pushbutton

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 2780 of 3383



Quantum Field Bus Modules

198 840 USE 100 00 11/2004

LED Slave I/O 
Mode

Slave mode (SLV) figure: 

Display of the address of the selected slave:

0 8 7 24
1 9 0 25
2 10 18 26
3 11 19 27
4 12 20 28
5 13 21 29
6 14 22 30
7 15 23 31

SLV/BUS

I/O STATUS

On: number of the selected slave

A  short press on the address button will change the selected
slave. 

Slave 3
selected

Display of the state of the I/O bits of the

0 8 16 24
1 9 17 25
2 10 18 26
3 11 19 27
4 12 20 28
5 13 21 29
6 14 22 30
7 15 23 31

SLV/BUS

I/O STATUS

0-3: displays the state of the input bits

selected slave:

4-7: displays the state of the output bits

On: bit = 1

Off: bit = 0 or not significant

Long press on the
address push button {

{
Input bits

Output bits
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LED Diagnostics State of Indicator Lamps:

 

B Active F Meaning Corrective Action

Module switched off. Switch the device on.

Operating in Protected 
Mode (normal). Displaying 
Outputs.

Operating in Protected 
Mode (normal). Displaying 
Inputs.

Fault on AS-i bus (self-
programming possible).

Replace the faulty slave with a 
new identical slave.

Fault on AS-i bus (self-
programming not possible).

Connect the terminal.

AS-i power supply fault or 
no slave on the AS-i bus.

1. Check AS-i power supply.
2. Check the continuity of the 
AS-i bus cable.

Module self-tests in 
progress.

Indicator 
lamp is on.

Indicator 
lamp is off.

Indicator lamp 
is flashing.

Indicator lamp is in 
indeterminate state.

(1)  Faulty slave ID is flashing.
(2)  No slave ID numbers are flashing.

X
(1)

X
(2)

X

X X X

X X
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AS-i Cable 
Connection

The following figure shows the AS-i cable connection: 

Specifications The following table provides specifications for the 140EIA92100 AS-i module:

Connector

Brown wire

AS-i cable

AS-i
(Blue)

Blue wire

AS-i+
(Brown)

Specifications

Master profile
Bus length
I/O
# slaves
Power supply
Scan time

Transmission
Polarity reversal

M2
100m max, no repeaters
124IN/124OUT
31 max
30Vdc @ 120mA max
156 msec x (n+2) if n < 31
156 msec x (n+1) if n = 31
167 kbits/sec
Non-destructive

Bus current required 250mA max

Power dissipation 2.5W max

Installation Local, RIO, DIO

Programming software Concept v2.5
ProWORX Nxt v2.1
Modsoft v2.61
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140NOA6XXXX Quantum InterBus Communications Modules

Overview This section includes information for the NOA6XXXX InterBus communications 
modules which provide interface to InterBus networks for the Quantum Automation 
Series systems. 

Related 
Documentation

For more detailed information on the installation and use of Quantum InterBus 
modules, see the Modicon TSX Quantum 140NOA61110 User Manual 
(840 USE 419 00; the Modicon TSX Quantum 140NOA61100 User Manual 
(840 USE 418 00); and the TSX Quantum 140NOA62200 User Manual 
(840 USE 497 00).

InterBus 
Communications 
Module

The following figure shows the NOA6XXXX InterBus Communications module.  

Customer Identification Label
(Fold label and place it inside door)

Removable Door

Model Number
Module Description

Color Code

LED Display

140
NOA XXX XX
CONTROLLER

RS-232C Port

X

Seven Segment
Display

Reset Push Button

InterBus Port
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Specifications The following table shows the InterBus specifications.

Specifications

Data Interface

InterBus RS-485, isolated (500 V test voltage)

RS-232C maximum cable length As per DIN 66 020, non-isolated 20 m shielded

Data Transfer Frequency 500 kbaud

Connection Styles Interbus
RS-232C (Use cable part number  990NAA26320 or 
990NAA26350)

Bus Current Required 700 mA

Power Dissipation Max. 3.7 W, typically 2.5 W

Installation Local backplane only
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LED Indicators  
and Descriptions 
for NOA611X0

The following figure shows the NOA611X0 LED indicators. 

The following table shows the NOA611X0 LED descriptions. 

LED Descriptions

LEDs Color Function

R Green Ready. The firmware is running correctly and the module is ready 
for service. 

Active Green Bus communication is active.

F Red Fault. A fault occurred on the module.

IB-S Run Green The InterBus is functioning normally and carrying data.

BS Off Yellow One or more bus segments are shut down.

Master Red Processor fault. Fault on the InterBus processor or the 
communications processor has failed. 

RBUS Red Remote bus fault. The remote bus has been diagnosed as 
defective. 

LBUS Red Peripheral bus fault. The peripheral bus has been diagnosed as 
defective. 

Slave Red An InterBus node has reported a (module) fault.

DEA202 Red Initialization fault with the DEA 202. 

Memory Red Memory fault. 

Start Up Red The InterBus master is not operational.

Active

IB-S Run

BS Off

Master

R F

RBUS

Slave

DEA202

Memory

Start Up

LBUS
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LED Indicators 
and Descriptions 
for NOA62200

The following figure shows the NOA62200 LED indicators. 

The following table shows the NOA62200 LED descriptions.

LED Descriptions

LEDs Color Status Meaning

R Green On Ready. The switch-on routine was completed 
successfully. The firmware is running correctly 
and the module is ready for operations. RAM and 
checksum are ok.

Flashing No firmware; or firmware is being loaded.

Off Module error.

Active Green On The communication with the TSX Quantum CPU 
is active.

F Red On Fault. An error has occurred on the INTERBUS.

IB-S Run Green On The INTERBUS is functioning, normal data 
transfer.

Flashing cyclically. The INTERBUS is ready.

No cyclic flashing. No INTERBUS configuration (error message).

Slave Red On An INTERBUS node is indicating a module error.

140
NOA 622 00
INTERBUS Master

R Active F

IBS-RUN

Slave
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Seven Segment 
Display

The seven segment display is only applicable to the NOA61110 module.

Front Panel 
Connections and 
Controls

The InterBus module is equipped with an InterBus port and a Modbus Plus port, both 
are female 9-pin D connectors (see below for pinouts), and a reset push button.

InterBus Port Connect the remote bus cable to the female connector port labeled interbus. The 
following figure shows the InterBus port connection. 

The following table shows the key to the remote bus.

Display Meaning

0 Interbus is not able to run.

– | | – Interbus is able to run but stopped.

– – Interbus is running.

RBUS LED on Number of the defective remote bus segments.

LBUS LED on Number of the defective peripheral bus.

RBUS & LBUS 
LEDs on

Bus segment fault, interbus comm stopped. Faulted bus segment 
number (or next segment) displayed.

Slave LED on Bus segment number containing a faulted module.

Pin Signal Function

1 DO Data Out (+)

2 DI Data In (+)

3 GND Comm

4 GND (NOA622 only) F/O Interface

5 VCC (NOA622 only) F/O Interface

6 DO Data Out (-)

7 DI Data In (-)

8 VCC (NOA622 only) Auxiliary Supply for F/O Interface

9 RBST (NOA622 only) RBST Coupling

Black circle = Pin occupied.  White circle = N/C

IN
T

E
R

B
U
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RS-232C Port Use a Modbus data cable, Part Number 990NAA26320 (2.7 m) or Part Number 
990NAA26350 (15.5 m). The following figure shows the RS-232C port connection. 

The following table shows the key to the RS-232C port.  

Reset Push 
Button

The reset push button performs a hardware reset of the module which must be done 
each time new firmware has been downloaded. This button allows you to reset the 
module without removing it from the backplane.

Required 
Loadables

Loadables are accessible from Groupe Schneider's World Wide Web site at http://
www.schneiderautomation.com. Click on the appropriate software under the 
"Control Software" section on the home page.

Pin Signal Function

2 D2 (RXD) Received Data

3 D1 (TXD) Transmitted Data

5 E2 (GND) Signal Ground

7 S2 (RTS) Request to Send

8 M2 (CTS) Clear to Send

Black circle = Pin occupied.  White circle = N/C

R
S

 2
32

 C

Note: 140CPU11302 does not support the 140NOA61110 or the 140NOA62200 
module.
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Comparison of 
NOA61100,  
61110, and 62200 
Modules 

The following table provides a comparison of the NOA61100, 61110, and 62200 
modules.

Characteristics NOA61100 NOA61110 NOA62200

Physical Addressing Y Y Y

Logical Addressing N Y Y

PCP Channel N Y Y

Startup Check of 
Configuration

Possible via user- 
program triggering one of 
the active bits 10 ... 15

Y Y

Support of Remote Bus 
Branch 

Y Y Y

Support for Hot Standby N N N

Number of NOAs in 
Local Drop

3 3 2 (140CPU11303)
6 (140CPUX341XA)

Interbus Compatibility Generation 3 Generation 3 Generation 4

Maximum Slaves 512 512 251

Configuration Tool Phoenix Contact CMD 
V1.21 or V1.30

Phoenix Contact 
CMD V1.21 or 
V1.30

Sycon
TLX L FBC 10M 
V2.725

Software Versions

Modsoft Rev. (min.) 2.4 2.4 N/A

Concept Rev. (min.) 2.0 2.1 2.5 SR2

ProWORX (min.) 2.0 2.0 N/A
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140NOL911X0 Quantum LonWorks Network Option Modules

Overview The NOL modules provide connectivity between a Modicon Quantum controller and 
a control network based on Echelon’s LonWorks technology. Once the NOL module 
has been installed in a Quantum backplane and configured, it can be bound to an 
existing LonWorks network, and installed as a standard node.

Related 
Documentation

For more detailed information, see the Quantum Automation Series Network Option 
Module for LonWorks (840 USE 109 00).

LonWorks 
Network Option 
Modules

The following figure shows the NOL911X0 LonWorks Network Option Module. 

Note: The NOL module requires a valid LonWorks configuration file (.XIF) loaded 
into it to define the LonWorks network variables to which it will be bound.    

Note: You must have a LonWorks compliant network management tool, such as 
Metra Vision, to install an NOL module on a LonWorks network. 

Customer Identification Label
(Fold label and place it inside door)

Removable Door

Model Number
Module Description

Color Code

LED Display

140
NOL 911 00
CONTROLLER

RS- 232 Serial
Port

X

Reset Button

Auxiliary LonWorks
Comm Port

Service Pin

Primary LonWorks
Comm Port

Neuron ID

Domain

Subset 1

Subset 2

Node ID

Executive
Vers
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Specifications The following table shows the specifications for the NOL911X0 module. 

LED Indicators, 
Descriptions, 
and Status

The condition of the NOL module is indicated by the status (off, on, or blinking) of 
the LED indicators. The following figure shows the LED indicators.

The following table shows the LED descriptions.

Specifications

Data Transfer Frequency 78 Kbps (140 NOL 911 10)

Connection Styles Screw terminals, telephone jack

Bus Current Required 400 mA

Quantum Controllers
Remote I/O

V2.0 at a minimum
V2.0 at a minimum

LED Descriptions

LEDs Function

Active Bus communication is present.

Ready Module has passed internal diagnostics, and is configured.

MSG In Flashes every 10 ms when an update message for a bound network variable 
is received by the NOL module from the LonWorks network. 

MSG Out Flashes every 10 ms when an update message for a bound network variable 
is transmitted by the NOL module to the LonWorks network. 

Wink Flashes briefly when the NOL module receives a wink message from the 
LonWorks network. Also used to display internal error codes defined in the 
Wink LED Error Codes table.

Srvc Indicates status of LonWorks network service.

Active

Ready

Srvc

MSG In

MSG Out

Wink
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The following table shows the LED Indicator Status.

� If not lit, either the LON module requires configuration and mapping or is not 
communicating with the CPU by way of the DX Loadable.

� If a LON module is inserted into the backplane and the Ready LED does not 
illuminate, the Wink LED should be observed for an error code.

� See the following Wink LED error codes.

Wink LED Error 
Codes

The Wink LED is used to display error conditions. The following table shows the 
number of times the LED blinks for each type of error.

Front Panel Push 
Buttons

Two push buttons are located on the front of the NOL module. The service pin push 
button initiates the LonWorks network installation. When depressed, it causes the 
Service LED to illuminate, and forces the Neuron Chip in the module to output its 
unique 48-bit ID and Program ID.
The reset push button performs a hardware reset of the module, and must be done 
each time new firmware has been downloaded.

LED Indicator Status

LED Color Condition of NOL Module Error 
ConditionPowered Up

Not Configured
Not Programmed

Powered Up
Configured
Not Programmed

Normal Operation
Configured
Programmed

Active Green Off Off On Off1

Ready Green Blink On On Off2

MSG In Green Off Off Blink N/A

MSG Out Green Off Off Blink N/A

Wink Green Off Off Blink on command Blink3

Srvc Yellow Off Blink Off N/A

LED Error Codes

Number of Blinks Error Condition

1 Module is in the bootloader

2 Error in writing to flash memory

3 Error in initializing the Lon Works network

4 Error in the module configuration

Note: The Reset push-button is recessed and requires a paper clip or similar tool to 
activate.
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Front Panel 
Connectors

There are three connectors located on the front of the NOL module. These are the 
RS-232 configuration port; the primary LonWorks communication port; and the 
auxiliary LonWorks configuration port.

RS-232 
Configuration 
Port

This 9 pin, D-shell, female, RS-232 compatible serial port’s attributes are: 
� Configured at a fixed rate of 9600 baud, 8 data bits, 1 stop bit, and no parity. 
� Used to download configuration and new firmware to the module.
� Supports XMODEM protocol with an ASCII terminal based command processor.
� Can be directly connected to a PC serial communications port.
 
The following figure shows the 9-pin configuration port. 

The following table shows the key to the RS-232C port.

Modbus cables 990NAA26320 and 990NAA26350 are suitable for connection 
between the PC serial port and NOL module RS-232 port.

Primary 
LonWorks 
Communication 
Port

This is the primary interface for wiring into a LonWorks network. The connector is a 
two-position 5.08 mm screw terminal.

Pin Signal Function

2 RXD Received Data

3 TXD Transmitted Data

5 GND Signal Ground

Black circle = Pin occupied. White circle = N/C

1

2

3

4

5

6

7

8

9

R
S

 2
32

 C
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Auxiliary 
LonWorks 
Communication 
Port

This is the auxiliary interface for wiring into a LonWorks network. The connector is 
an eight position RJ-45 (phone jack) socket. The figure below shows the Pin 1 
connector. 

NOL Module 
Media Types

The NOL module supports three twisted pair media types with different network 
topologies or data transfer speeds.
� 140NOL91100
� 140NOL91110
� 140NOL91120
 
The following table shows the transceiver types supported by each module are as 
follows:

*Not actively sold after 10/00.

Note: The Auxiliary LonWorks Communications Port is not intended to be connected to 
any public telecommunications network.
Both the Primary and Secondary ports provide standard interfaces to LonWorks networks 
and are wired in parallel for flexibility. The connections are not polarity sensitive.

Pin 1

NOL Model Number Transceiver Type Configuration Data Transfer 
Rate

140NOL91100* TP/FTT-10 Free topology, twisted pair 78,000 BPS

140NOL91110 TP/XF-78 Linear topology, twisted 
pair, transformer isolated

78,000 BPS

140NOL91120* TP/XF-1250 Linear topology, twisted 
pair, transformer isolated

1.25 MBPS

Incompatibility

NOL modules are not compatible in Quantum Distributed I/O (DIO) racks.

Failure to follow this precaution can result in death, serious injury, or 
equipment damage.

WARNING
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9
Distributed I/O (DIO) for the 
Quantum Modules

At a Glance

Introduction This chapter provides information on the distributed I/O (DIO) modules. This 
information includes specifications, LED indicators and descriptions, rear panel 
switches, and wiring diagrams for the following modules:
� 140CRA21110
� 140CRA21210
� 140CRA21120
� 140CRA21220

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

140CRA21X10 Quantum Distributed I/O (DIO) Modules 214

140CRA21X20 Quantum Distributed I/O (DIO) Modules 219
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140CRA21X10 Quantum Distributed I/O (DIO) Modules

Overview This section includes specifications and wiring diagrams for the Modbus Plus 
Distributed I/O AC powered single (CRA21110) and dual (CRA21210) channel 
modules.

DIO Module The following figure shows the parts of the distributed I/O (DIO) module. 

140
CRA 211 00
10 80 vdc out

X

Removable Door

Customer Identification Label
(Fold label and place it inside door)

Part #043505673

Model Number
Module Description 
Color Code

Modbus 
Plus

LED Area

X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

Field Wiring
Connector Cover

Field Wiring
Connector

Modbus
Plus

Network

Node

Not used

AC L

AC N

Not used

Not used

Not used1
2
3
4
5
6
7
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Specifications The following specifications are for the Modbus Plus CRA21110 and CRA21210 AC 
powered single and dual channel DIO modules.

Specifications

Input Requirements

Input Voltage 85 ... 276 Vac

Input Frequency 47 ... 63 Hz

Input Voltage Total Harmonic 
Distortion 

Less than 10% of the fundamental rms value

Input Current 0.4 A @ 115 Vac. 0.2 A @ 230 Vac

Inrush Current 10 A @ 115 Vac. 20 A @ 230 Vac

VA Rating 50 VA

Input Power Interruption 1/2 cycle at full load and minimum rated line voltage / 
frequency. No less than 1 second between 
interruptions.

Fusing (external) 1.5 A (Part #043502515 or equivalent)

Operating Mode Standalone or not powered (see p. 691).

Output to Bus

Voltage 5.1 Vdc

Current 3 A

Minimum Load 0 A

Protection Over Current, Over Voltage

Communication

Modbus Plus 1 port (single cable); 2 ports (dual cable)

General

Specifications I/O Type: Quantum

Modules/Drop: Depends on bus current loading and 
word count 

Words: 30 In / 32 Out. (Two additional input 
words are reserved for drop status.) 

Diagnostics Power Up Runtime

RAM Data/Address

Executive Checksum

Field Wiring Connector 7 point terminal strip (Part # 043506326)

Internal Power Dissipation 2.0 V + 3.0 V x IBUS = Watts (where IBUS is in Amperes) 
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Wiring Diagram The following figure shows the wiring diagram for the 140CRA21110 and 21210 
wiring diagram. 

Note: See p. 692 for power and grounding wiring guidelines and operational 
information.

AC L

AC N

NOT USED

NOT USED

NOT USED

NOT USED
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LED Indicators 
and Descriptons

The following figure shows the LED panel. 

The following table shows the DIO LED indicators and descriptions.

LED Descriptions

LEDS Color Indication when On

Ready Green The module has passed power-up diagnostics.

Fault Red A communications error exists between the DIO module and one or more 
I/O modules, or an output module is not being written to, over the Modbus 
Plus network.

Pwr ok Green Bus power is present.

Modbus + Green Communications are active on the Modbus Plus port.

Error A Red Communication error on the Modbus Plus Channel A (dual cable only).

Error B Red Communication error on the Modbus Plus Channel B (dual cable only).

Ready

Error BModbus +
Error A

Fault

Pwr ok
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Rear Panel 
Switches

Two rotary switches (refer to the following illustration and table) are located on the 
rear panel of the CPU. They are used for setting Modbus Plus node addresses for 
the unit.
 
SW1 (the top switch) sets the upper digit (tens) of the address; SW2 (the bottom 
switch) sets the lower digit (ones) of the address. The illustration below shows the 
correct setting for an example address of 11. 

The following table shows the node addresses of the SW1 and SW2 switches.

SW1 and SW2 Switches

Node Address SW1 SW2

1 ... 9 0 1 ... 9

10 ... 19 1 0 ... 9

20 ... 29 2 0 ... 9

30 ... 39 3 0 ... 9

40 ... 49 4 0 ... 9

50 ... 59 5 0 ... 9

60 ... 64 6 0 ... 4

Note: If "0" or an address greater than 32 is selected, the RIO module displays a 
flashing Error A and Error B LED to indicate an error condition. Only addresses 1-
32 are valid.

1

3

0
9 2

6 4
5

8
7

1

3

0
9 2

6 4
5

8
7

SW1 (Top)

SW2 (Bottom)
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140CRA21X20 Quantum Distributed I/O (DIO) Modules

Overview This section includes specifications and wiring diagrams for the Modbus Plus 
Distributed I/O DC powered single (CRA21120) and dual (21220) channel modules. 

DIO Module The following figure shows the parts of the Distributed I/O (DIO) module. 

140
CRA 211 00
10 80 vdc out

X

Removable Door

Customer Identification Label
(Fold label and place it inside door)

Part #043504640

Model Number
Module Description 
Color Code

Modbus 
Plus

LED Area

X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

Field Wiring
Connector Cover

Field Wiring
Connector

Modbus
Plus

Network

Node

Not used

ACL

ACN

Not used

Not used

Not used1
2
3
4
5
6
7
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Specifications The following specifications are for the Modbus Plus CRA21120 and CRA21220 DC 
powered single and dual channel DIO modules.

Specifications

Input Requirements

Input Voltage 20 ... 30 Vdc

Input Current 1.6 A

Inrush Current 30 A

Input Power Interruption 1.0 ms max

Fusing (external) 2.5 A (Part #043503948 or equivalent)

Operating Mode Standalone or not powered (see p. 691).

Output to Bus

Voltage 5.1 Vdc

Current 3 A

Minimum Load 0 A

Protection Over Current, Over Voltage

Communication

Modbus Plus 1 port (single cable). 2 ports (dual cable)

General

Specifications I/O Type Quantum

Modules/Drop Depends on bus current loading and word 
count

Words 30 In / 32 Out. (Two additional input words 
are reserved for drop status)

Diagnostics Power Up Runtime

RAM Data/Address

Executive Checksum

Field Wiring Connector 7 point terminal strip (Part #043503328)

Internal Power Dissipation 2.0 V + 3.0 V x IBUS = Watts (where IBUS is in Amperes) 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 2803 of 3383



DIO

840 USE 100 00 11/2004 221

Wiring Diagram The following figure shows the wiring diagram for the 140CRA21110 and 21210 
wiring diagram. 

Note: See p. 692 for power and grounding wiring guidelines and operational 
information.

NOT USED

NOT USED

–24VDC (Common)

+24VDC

AC L

AC N
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LED Indicators 
and Descriptions

The following figure shows the LED panel. 

The following table shows the DIO LED indicators and descriptions.

LED Descriptions

LEDS Color Indication when On

Ready Green The module has passed power-up diagnostics.

Fault Red A communications error exists between the DIO module and one or more 
I/O modules or an output module is not being written to over the Modbus 
Plus network.

Pwr ok Green Bus power is present.

Modbus + Green Communications are active on the Modbus Plus port.

Error A Red Communication error on the Modbus Plus Channel A (dual cable only).

Error B Red Communication error on the Modbus Plus Channel B (dual cable only).

Ready

Error BModbus +
Error A

Fault

Pwr ok
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Rear Panel 
Switches

Two rotary switches (refer to the illustration and table that follow) are located on the 
rear panel of the CPU. They are used for setting Modbus Plus node addresses for 
the unit.
 
SW1 (the top switch) sets the upper digit (tens) of the address; SW2 (the bottom 
switch) sets the lower digit (ones) of the address. The illustration shows the correct 
setting for an example address of 11. 

The following table shows the node addresses of the SW1 and SW2 switches.

SW1 and SW2 Switches

Node Address SW1 SW2

1 ... 9 0 1 ... 9

10 ... 19 1 0 ... 9

20 ... 29 2 0 ... 9

30 ... 39 3 0 ... 9

40 ... 49 4 0 ... 9

50 ... 59 5 0 ... 9

60 ... 64 6 0 ... 4

Note: If "0" or an address greater than 32 is selected, the RIO module displays a 
flashing Error A and Error B LED to indicate an error condition. Only addresses 1-
32 are valid.

1

3

0
9 2

6 4
5

8
7

1

3

0
9 2

6 4
5

8
7

SW1 (Top)

SW2 (Bottom)
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10
Quantum Remote I/O 
Communication Modules

At a Glance

Introduction Quantum networking modules provide open, standards-based networking and 
fieldbus connectivity using Modbus, Modbus Plus, Ethernet, InterBus, SY/MAX and 
LonWorks networks. Specifications for these modules are included below. 

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

140CRP93X00 Remote I/O (RIO) Head Single and Dual Channel Module 226

140CRA93X00 Quantum RIO Adapter Drop Single and Dual Channel Module 230
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140CRP93X00 Remote I/O (RIO) Head Single and Dual Channel Module

Overview The Remote I/O Head Single and Dual Channel modules are installed in the same 
backplane as the system controlling CPU modules. The RIO head is used to transfer 
data bi-directionally between the CPU and RIO drop modules installed in separate 
backplanes. A coaxial cable network is used to interconnect the RIO head module 
and one or more RIO drop modules.

RIO Head Module The following figure shows the Remote I/O (RIO) module’s parts. The specific 
module illustrated is the 140CRP93200. 

140
CRP 931 00
RIO DROP

X

Removable Door 
Part #043513804

Customer Identification Label
(Fold label and place it inside door)

Part #043504680
Model Number
Module Description 
Color CodeLED Area

RIO Coax
Connector

Version Label

Remote I/O
DROP N0.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 2809 of 3383



Networking

840 USE 100 00 11/2004 227

Specifications The following table shows the specifications for the Remote I/O Head Single and 
Dual Channel modules.

Specifications

Drop Type Quantum, 200 Series, 500 Series, 800 Series, or SY/MAX 
(any mix)

Drops 31 max

Words/Drop 64 In / 64 Out 

ASCII 2 ports/drop, 32 ports (16 drops) max 

Requires the use of AS-P892-000, AS-J892-101/102, or  
AS-J290-0X0 at the RIO drops. 

Coax Termination Internal 75

Coax Shield Tied to chassis ground

Data Transfer Rate 1.544 mb

Dynamic Range 35 dB

Isolation 500 Vdc coaxial cable center conductor to ground 

External Connections

One Channel (CRP93100) One "F" type female connector with a right angle adapter

Two Channels (CRP93200) Two "F" type female connectors with a right angle adapter

General

Diagnostics Power Up Power Up and Runtime

Dual Port Memory Check Executive Checksum

LAN Controller Check RAM Address/Data

Maximum Number of CRPs 
Supported by the Controller

1

Bus Current Required 
(Typical)

Single Channel:   600 mA

Dual Channel:     750 mA 

Power Dissipation (Typical) Single Channel:     3 W 

Dual Channel:     3.8 W
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LED Indicators 
and Descriptions

The following figure shows the LED indicators for the RIO Head module. 

The following table shows the LED descriptions for the RIO Head module.

Connectivity Compliance

To maintain CE compliance with the European Directive on EMC (89/336/EEC), 
the RIO head module must be connected using quad shielded cable (see the 
Remote I/O Cable System Planning and Installation Guide, 890USE10000, V2.0). 

Failure to follow this precaution can result in injury or equipment damage.

CAUTION

LED Descriptions

LEDS Color Indication When On

Ready Green The module has passed powerup diagnostics.

Com Act Green The module is communicating on the RIO network.

Error A Red There is a loss of communication on Channel A with one or more 
of the drops.

Error B Red There is a loss of communication on Channel B with one or more 
of the drops (dual cable only).

Ready

Error BCom Act
Error A
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LED Error Codes The Blinking Com Act LED error codes for the RIO Head module table show the 
number of times the Com Act LED on the RIO Head module blinks for each type of 
error and the crash codes for each (all codes are in hex).

LED Error Codes

Number of Blinks Code Error

Slow (steady) 0000 Requested Kernel Mode

2 6820 hcb frame pattern error

6822 head cntrl blk diag error

6823 mod personality diag error

682A fatal start I/O error

682B bad read I/O pers request

682C bad execute diag request

6840 ASCII input xfer state

6841 ASCII output xfer state

6842 I/O input comm. state

6843 I/O output comm. state

6844 ASCII abort comm. state

6845 ASCII pause comm. state

6846 ASCII input comm. state

6847 ASCII output comm. state

6849 building 10 byte packet

684A building 12 byte packet

684B building 16 byte packet

684C illegal I/O drop number

3 6729 984 interface bus ack stuck high

4 6616 coax cable initialization error

6617 coax cable dma xfer error

6619 coax cable dumped data error

681A coax cable DRQ line hung

681C coax cable DRQ hung

5 6503 ram address test error

6 6402 ram data test error

7 6300 prom checksum error (Exec not loaded)

6301 prom checksum error

8 8001 Kernal prom checksum error

8002 Flash prog / erase error

8003 Unexpected executive return
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140CRA93X00 Quantum RIO Adapter Drop Single and Dual Channel Module

Overview The Remote I/O Drop Single and Dual Channel modules are used to transfer data 
bi-directionally over a coaxial cable network between I/O modules installed in the 
same (RIO drop) backplane and the RIO head installed in the CPU backplane.

RIO Drop Module The following figure shows the components of the Remote I/O (RIO) drop module. 
The specific module shown is the CRA93200.  

140
CRA 932 00
RIO DROP

X

Removable Door (Part #043513804)

Customer Identification Label
(Fold label and place it inside door)

Part #043504680
Model Number
Module Description 
Color CodeLED Area

RIO Coax
Connector

Version Label

Remote I/O
DROP N0.
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Specifications The following table shows the specifications for the Remote I/O Drop Single and 
Dual Channel modules.

Specifications

I/O Type Quantum

Words/Drop 64 In / 64 Out

Coax Termination Internal 75 

Coax Shield Capacitor to ground

Data Transfer Rate 1.544 mb

Dynamic Range 35 dB

Isolation 500 Vdc coaxial cable center conductor to ground 

External Connections

One Channel (CRA93100) One "F" type female connector with a right angle adapter

Two Channels (CRA93200) Two "F" type female connectors with a right angle 
adapter

General

Holdup Time Software configurable
Note: In the event of a communication loss with the 
remote processor, this is the time that output modules 
will retain their last operating state. Input module data will 
be held in the system controlling CPU. After this time, 
output modules will assume their predefined time-out 
states, and inputs will be zeroed by the CPU.

Diagnostics Power Up Power Up and Runtime

Dual Port Memory Check Executive Checksum

LAN Controller Check RAM Address/Data

Bus Current Required (Typical) Single Channel: 600 mA

Dual Channel:     750 mA 

Power Dissipation (Typical) Single Channel:     3 W 

Dual Channel:    3.8 W
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LED Indicators 
and Description

The following figure shows the LED indicators for the Drop module. 

The following table shows the RIO Drop module LED descriptions.

Connection Compliance

To maintain CE compliance with the European Directive on EMC (89/336/EEC), 
the RIO Head module must be connected using quad shielded cable (see the 
Remote I/O Cable System Planning and Installation Guide, 890USE10100, V2.0). 

Failure to follow this precaution can result in injury or equipment damage.

CAUTION

LED Descriptions

LEDS Color Indication when On

Ready Green The module has passed power-up diagnostics.

Com Act Green The module is communicating on the RIO network.

Fault Red Unable to communicate with one or more I/O modules.

Error A Red Communication error on Channel A.

Error B Red Communication error on Channel B (dual cable only).

Ready

Error BCom Act
Error A

Fault
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LED Error Codes Blinking Com Act LED error codes for the RIO Drop module table show the number 
of times the Com Act LED on the RIO Drop module blinks for each type of error and 
the crash codes for each (all codes are in hex).
 

LED Error Codes

Number of Blinks Code Description of Error

3 6701H asic test failure

4 6601H power down interrupt

6602H 82588 lan chip test error

6603H receive abort timeout

6604H transmission loop timeout

6605H transmission dma error

6606H cable a initialization error

6607H cable a dma xfer error

6608H cable b dma xfer error

6609H cable a dumped data error

660AH cable a DRQ line hung

660BH cable b DRQ line hung 

660CH cable a or b DRQ hung

660DH power-up lan controller error

5 6501H ram address test error

6 6401H ram data test error

7 6301H prom checksum error
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Rear Panel 
Switches

Two rotary switches are located on the rear panel of the RIO Drop Modules and are 
used for setting RIO drop addresses (refer to the following illustration and table).
 
SW1 (top switch) sets the upper digit (tens); SW2 (bottom switch) sets the lower digit 
(ones). The illustration below shows the correct setting for an example address of 
11. 

The following table shows the node addresses of the SW1 and SW2 switches.

SW1 and SW2 Address Settings

Node Address SW1 SW2

1 ... 9 0 1 ... 9

10 ... 19 1 0 ... 9

20 ... 29 2 0 ... 9

30 ... 39 3 0 ... 9

40 ... 49 4 0 ... 9

50 ... 59 5 0 ... 9

60 ... 64 6 0 ... 4

Note: If "0" or an address greater than 32 is selected, the module displays a 
flashing ERROR A and ERROR B LED indicating an error condition. Only 
addresses 2 - 32 are valid.

1

3

0
9 2

6 4
5

8
7

1

3

0
9 2

6 4
5

8
7

SW1 (Tens)

SW2 (Ones)
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11
Quantum Modbus Plus 
Network Option Modules

140NOM21X00 Quantum Modbus Plus Network Option Modules

Overview The following information describes the single and dual channel twisted-pair cable 
NOM21X00 modules, which provide interface to Modbus Plus networks.

Modbus Plus 
Module

The following figure shows the components of the Modbus Plus 140NOM21X00 
modules. 

M
od

bu
s

Modbus
Comm 1

Network

Node

Customer Identification Label
(Fold label and place it inside door)

Part #043504417Removable door

Model Number
Module Description
Color Code

LED Area

Modbus
Connector

140
NOM 21X 00
CONTROLLER

M
od

bu
s

P
lu

s 
C

ha
n 

Modbus
Comm 2

Modbus
Plus

ASCII

RTU

mem

X

M
od

bu
s

P
lu

s 
C

ha
n 

Comm Parameter
Slide Switch

Modbus Plus
Connector

Chan A

Modbus Plus
Connector

Chan B
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Specifications The Modbus Plus Head Single and Dual Channel modules provide extended 
communication capabilities for the Quantum system within a Modbus Plus 
configuration. The following table shows the specifications show the Modbus Plus 
single and dual channel modules.
 

Specifications

Communication Ports

NOM21100 1 Modbus Plus network (RS-485) port (9-pin connector)

NOM21200 2 Modbus Plus network (RS-485) ports (9-pin connectors) for dual 
connectivity on a single Modbus Plus network. These ports 
handle identical versions of all inbound and outbound 
transactions and keep track of the data paths used for these 
transactions.

Both Modules 1 Modbus (RS-232) serial port (9-pin connector)
 
A bridge mode capability in the module permits a panel device 
connected to this port to access nodes on the Modbus Plus 
network or to access the local PLC directly without having to go 
out onto the network.

Diagnostics Power Up Runtime

RAM RAM

RAM Address RAM Address

Executive Checksum Executive Checksum

Processor

Power Dissipation 
(Typical) 

4 W

Bus Current Required

NOM21100  780 mA

NOM21200  780 mA
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LED Indicators 
and Descriptions

The following figure shows the Modbus Plus NOM LED indicators. 

The following table shows the Modbus Plus NOM LED Descriptions.

LED Descriptions

LEDs Color Indication when On

Ready Green The module has passed power-up diagnostics.

Run Green Indicates that the unit is in kernel mode–should always be OFF 
during normal operations.

Modbus Green Indicates communication is active on the single RS-232 serial port. 

Modbus+ Green Indicates communication is active on the Modbus Plus port.

Error A Red There is an error condition on Cable A of a dual cable Modbus Plus 
network (140NOM21200 only).

Error B Red There is an error condition on Cable B of a dual cable Modbus Plus 
network (140NOM21200 only).

Ready

Error B

Modbus + Error A

Run

Modbus 
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LED Error Codes The blinking Run LED error codes for the NOM module shows the number of times 
the Run LED on the NOM module blinks for each type of error and the crash codes 
for each (all codes are in hex).

LED Error Codes

Number of Blinks Code Error

Steady 014H normal power down event

2 815 ram sequence error

3 49H illegal data command received by bypass code

4BH diagnostics test pattern invalid in the icb block

4CH diagnostics test pattern invalid in the page 0

4DH icb address not the same as found in hcb

4EH bad code selected for mstrout_sel proc

52H config table exec_id is different than the sys table exec_id

53H got a pupinit hook for neither S985 nor S975 addr

56H did not get bus ack form 984 interface within 400 ms

59H unexpected modbus port state in send command to 680 proc

5AH system table missing

5BH bad DPM critical byte write

4 616h bad or unexpected interrupt

617h loopback error on modbus port 1

618h parity error

619h set port greater than 21

61AH controller ram size is less than 8k

621H modbus cmd-buffer overflow

622H modbus cmd-length is zero

623H modbus abort command error

624H bad modbus state trn-int

625H bad modbus state rcv-int

626H bad comm state trn_asc

627H transmit underflow error

628H bad comm state trn_tru

629H bad comm state rcv_asc

62aH bad comm state rcv_rtu

62bH bad transmit comm state

62cH bad receive comm state

62dH bad modbus state tmr0_evt
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62eH bad uart interrupt

631H UPI timeout error

632H bad UPI response opcode

633H UPI bus diagnostic error

634H mbp bus interference error

635H bad mbp response opcode

636H timeout waiting for mbp

637H mbp out of synchronization

638H mbp invalid path

639H peer did not respond with complement of the opcode

63AH peer unable to come out of transitions at power-up

681h bad master state

682h bad slave state

683h unknown routing failure to send

684h bad port number in set () proc

685h bad port number in reset () proc

686h bad port number in getport () proc

687h bad port number in bitpos () proc

688h bad port number in enable_transmit_interrupt () proc

689h bad port number in enable_receive_interrupt () proc

68ah bad port number in disable_transmit_interrupt () proc

68bh bad port number in

691h privilege flag is not reset in the session timeout proc

692h bad port number in chkmst_hdw () proc

6AIh unknown controller type in reset busy flag

6A2h unknown function code in generate_poll_cmd () proc

6A3h unknown function code in generate_logout_msg () proc

6A4h slave link timeout on port other than port #9

6A5h illegal bypass command received by bypass code

5 513h ram address test error

6 412h ram data test error

7 311h prom checksum error

LED Error Codes

Number of Blinks Code Error
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Rear Panel 
Switches

Two rotary switches are located on the rear panel of the modules. They are used 
together to set the Modbus Plus node and Modbus port address for the unit. 

  

 
The following table shows the address settings for the SW1 and SW2 switches.

Note: The highest address that may be set with these switches is 64.
Rotary SW1 (top switch) sets the upper digit (tens), and rotary SW2 (bottom switch) 
sets the lower digit (ones) of the Modbus Plus node address. The illustration below 
shows the setting for an example address of 11.

Note: If "0," or an address greater than 64 is selected, the Modbus + LED will be 
"on" steady, to indicate the selection of an invalid address.

SW1 and SW2 Address Settings

Node Address SW1 SW2

1 ... 9 0 1 ... 9

10 ... 19 1 0 ... 9

20 ... 29 2 0 ... 9

30 ... 39 3 0 ... 9

40 ... 49 4 0 ... 9

50 ... 59 5 0 ... 9

60 ... 64 6 1 ... 4

1

3

0
9 2

6 4
5

8
7

1

3

0
9 2

6 4
5

8
7

SW1 (Top)

SW2 (Bottom)
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Front Panel 
Switches

Two, three-position slide switches are located on the front of the unit. The switch on 
the left is not used. The three-position slide switch on the right is used to select the 
comm parameter settings for the Modbus (RS-232) port provided with the Modbus 
Plus option module. Three options are available, as shown in the following 
illustration.
  

Setting the slide switch to the top position assigns ASCII functionality to the port. The 
following comm parameters are set and cannot be changed.

Setting the slide switch to the middle position assigns remote terminal unit (RTU) 
functionality to the port; the following comm parameters are set and cannot be 
changed.

Note: The NOM hardware defaults to bridge mode when the front panel switch is 
set to RTU or ASCII mode. When networking controllers, a panel device connected 
to the NOM Modbus port can communicate with the controller to which it is 
conected, as well as log into any nodes on the Modbus Plus network.

ASCII Comm Port Parameters

Baud 2,400

Parity Even

Data Bits 7

Stop Bits 1

Device Address Rear panel rotary switch setting

RTU Comm Port Parameters

Baud 9,600

Parity Even

Data Bits 8

Stop Bits 1

Device Address Rear panel rotary switch setting

ASCII

RTU
Switch

not
used

mem
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Setting the slide switch to the bottom position gives you the ability to assign comm 
parameters to the port in software; the following parameters are valid.

Modbus 
Connector 
Pinouts

The NOM modules are equipped with a nine-pin RS-232C connector that supports 
Modicon’s proprietary Modbus communication protocol. The following figure shows 
the Modbus port pinout connections for 9-pin (left) and 25-pin (right) connections. 

Valid Comm Port Parameters

Baud 19,200  1,200

 9,600   600

 7,200   300

 4,800   150

 3,600   134.5

 2,400   110

 2,000    75

 1,800    50

Data Bits   7 / 8

Stop Bits   1 / 2

Parity Enable/Disable Odd/Even

Device Address Rear panel rotary switch setting

6

IBM-AT
9-Pin Female

Quantum
9-Pin Male

Quantum
9-Pin Male

IBM-XT
25-Pin Female

CD 

RX

TX 

DTR

GROUND 

DSR

RTS 

CTS

1

2

3

4

5

6

7

8

1

2

3

4

6

7

8

9

SHIELD 

RX

TX 

DTR

GROUND 5

DSR

RTS 

CTS

NC

1

2

3

4

7

8

9

SHIELD 

RX

TX 

DTR

GROUND 5

DSR

RTS 

CTS

NC

RX

RTS

CTS 

DSR

GROUND

NC

1

2

3

4

5

6

7

8

SHIELD 

TX 

20DTR

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 2825 of 3383



Modbus Plus NOMs

840 USE 100 00 11/2004 243

Modbus Ports 
Pinout 
Connections for 
Portable 
Computers

The following figure shows the Modbus port pinout connections for nine-pin portable 
(laptop) computers. 

The following is the abbreviation key for the above figures.

TX: Transmitted Data DTR: Data Terminal Ready

RX: Received Data CTS: Clear to Send

RTS: Request to Send NC: No Connection

DSR: Data Set Ready CD: Carrier Detect

CD

RX

TX

DTR

GRND

DSR

RTS

CTS CTS

RTS

DSR

GRND

DTR

TX

RX

SHIELD

IBM-AT
9-Pin Female

Quantum
9-Pin Male

NC NC
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12
Quantum Modbus Plus 
Networking on Fiber Module

140NOM25200 Quantum Networking Modbus Plus on Fiber Module

Overview The following information pertains to the Modbus Plus on Fiber module, 
140NOM25200. The Modbus Plus on Fiber module provides connectivity to Modbus 
Plus nodes by fiber cable.
 
There are many benefits that result from the use of fiber optics. Some of these 
include:
� Longer distances between nodes (up to 3 km), thereby, increasing the total length 

of the network.
� Fiber optic medium is not susceptible to the effects of electromagnetic 

interference, RF interference, and lightning.
� Intrinsically safe links that are required in many hazardous industrial 

environments.
� Total electrical isolation between terminal points on the link.

Related 
Documentation

For more detailed information on fiber optic network repeaters, see the Fiber 
Repeater User Guide (GM-FIBR-OPT).
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Modbus Plus on 
Fiber Module

The following figure shows the parts of the Modbus Plus 140NOM25200 module. 

Customer Identification Label
(Fold label and place it inside door)

Part #043504417)
Removable Door

Model Number
Module Description
Color Code

LED Area

140
NOM 252 00
CONTROLLER

Port 2 TX and RX
Connectors

X

Comm Parameter
Slide Switch

ASCII

RTU

Modbus 
Plus

TX2

TX1

RX1

RX2

Fiber 
Port 2

Fiber 
Port 1

TX2

RX2

Fiber 
Port 2

TX1

RX1

Fiber 
Port 1

mem

ASCII

RTU

mem

Modbus 
Port

Modbus Connector

Port 1 TX and RX
Connectors
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LED Indicators 
and Descriptions

The following figure shows the Modbus Plus on Fiber LED indicators. 

The following table shows the Modbus Plus on Fiber LED descriptions.

Specifications  The following table shows the specifications for the NOM25200 module. 

LED Descriptions

LEDs Color Indication when On

Ready Green The module has passed powerup diagnostics.

Run Green Indicates that the unit is in kernel mode – should always be OFF 
during normal operations. Note: The table for the NOM 21X 00 
shows the number of times the RUN LED on the Modbus Plus on 
Fiber Module blinks for each type of error and the crash codes for 
each (all codes are in hex).

Modbus Green Indicates communication is active on the single RS-232 serial port. 

Modbus+ Green Indicates communication is active on the Modbus Plus port.

Fport1 Green Indicates an optical signal has been received on fiber optic Port 1.

Fport2 Green Indicates an optical signal has been received on fiber optic Port 2.

FRNGoff Red Indicates the first break in a self healing ring.

Ready

Modbus+

Run

Modbus 

Fport 1
Fport 2

FRNGoff

Specifications

General Communication Ports

Optical Ports 2 (consisting of an optical receiver and transmitter)

Modbus Port 1 RJ45 (phone jack-type) connector

Transmission/Data Rate 1 Mbit/second for Modbus Plus with Bi-Phase S 
encoded data

Optical Interface ST-Type connectors

Pulse Width Distortions and Jitter 5 ns or better
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Wavelength 820 nm

Power Loss Budget (includes 3 dB 
of system margins). 

50/125 micron fiber - 6.5 dB

62.5/125 micron fiber - 11 dB

100/140 micron fiber - 16.5 dB

Maximum Distance for point-to-
point connection

2 km over 50 micron fiber

3 km over 62.5 micron fiber

3 km over 100 micron fiber

Maximum System Length in Self 
Healing Ring Configuration 

10 km over 62.5 micron fiber

Optical Transmitter Specifications

Optical Power (Measured with 1 m 
test fiber)

-12.8 ... -19.8 dBm average power in 50/125 micron 
fiber cable

-9.0 ... -16 dBm average power in 62.5/125 micron fiber 
cable

-3,5 ... -10.5 dBm average power in 100/140 micron 
fiber cable

Rise/Fall Time 20 ns or better

Silence (OFF leakage) -43 dBm

Optical Receiver Specifications

Receiver Sensitivity -30 dBm average power

Dynamic Range -20 dB

Detected Silence -36 dBm

Miscellaneous Specifications

Diagnostics Power Up Runtime

RAM RAM

RAM Address RAM Address

Executive Checksum Executive Checksum

Processor

Power Dissipation 4 W 

Bus Current Required 750 mA max

External Power Not required for this module

Specifications
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Front Panel 
Switch

A three-position slide switch is located on the front of the unit. This switch is used to 
select the comm parameter settings for the Modbus (RS-232) port. The three 
options that are available, as shown in the figure below, include setting the slide 
switch in the top position (ASCII), middle position (RTU), or bottom position (Valid 
mem comm port parameters). 

Setting the slide switch to the top position assigns ASCII functionality to the port. The 
following table shows the ASCII comm port parameters, which are set and cannot 
be changed.

ASCII Comm Port Parameters

Baud 2,400

Parity Even

Data Bits 7

Stop Bits 1

Device Address Rear panel rotary switch setting

ASCII

RTU

mem
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Setting the slide switch to the middle position assigns remote terminal unit (RTU) 
functionality to the port; the following RTU comm parameters are set and cannot be 
changed.

Setting the slide switch to the bottom position gives you the ability to assign comm 
parameters to the port in software. The following parameters are valid.

RTU Comm Port Parameters

Baud 9,600

Parity Even

Data Bits 8

Stop Bits 1

Device Address Rear panel rotary switch setting

Valid Mem Comm Port Parameters

Baud 19,200  1,200

 9,600   600

 7,200   300

 4,800   150

 3,600   134.5

 2,400   110

 2,000    75

 1,800    50

Data Bits   7 / 8

Stop Bits   1 / 2

Parity Enable/Disable Odd/Even

Device Address Rear panel rotary switch setting
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Rear Panel 
Switches

Two rotary switches are located on the rear panel of the modules. They are used 
together to set the Modbus Plus node and Modbus port address for the unit. 

Rotary SW1 (top switch) sets the upper digit (tens), and rotary SW2 (bottom switch) 
sets the lower digit (ones) of the Modbus Plus node address. The following 
illustration shows the setting for an example address of 11. 

The following figure shows the node address settings for the SW1 and SW2 
switches.

Note: The highest address that may be set with these switches is 64.

SW1 and SW2 Address Settings

Node Address SW1 SW2

1 ... 9 0 1 ... 9

10 ... 19 1 0 ... 9

20 ... 29 2 0 ... 9

30 ... 39 3 0 ... 9

40 ... 49 4 0 ... 9

50 ... 59 5 0 ... 9

60 ... 64 6 1 ... 4

Note: If "0" or an address greater than 64 is selected, the Modbus + LED will be 
"on" steady, to indicate the selection of an invalid address.

1

3

0
9 2

6 4
5

8
7

1

3

0
9 2

6 4
5

8
7

SW1 (Tens)

SW2 (Ones)
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Modbus 
Connector

The NOM25200 module is equipped with an RS-232 port (see below) located on the 
front of the module. This port uses an eight-position RJ45 (phone jack-type) 
connector. The following figure shows the NOM25200 Pin 1 connector. 

The following figures show the 9-pin adapter front view (left) and side view (right). 

The following figure shows the 9-pin RJ45 connector schematic. 

Note: A D-shell adapter is available from Modicon for NOM 252 00-to-computer 
connections: a (110 XCA 20 300) 9-pin adapter for PC-AT type computers (see the 
illustration pinout table below).

Pin 1

Pin 1

Pin 9

Front View

110XCA20300

50.8mm
(2 in)

Side View

Connectors Pinouts

RJ45
Connector

9-pin D-shell

1   DCD

2   RXD

3   TXD

4   DTR

5   GDN

6   DRS

7   RTS

8   CTS

9   RI

Chassis   8

Ground

          1

TXD   3

RXD   4

DSR   2

GND   5

CTS   7

RTS   6

Case of the 

Connector
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RJ45 Cable 
Types

This following figure shows the RJ45 connector, Modicon Part #110XCA2820X 
cable. The table provides part numbers and cable lengths. 

 

Cable Part Numbers Cable Lengths

110XCA28201 3 ft. (0.91 m)

110XCA28202 10 ft. (3 m)

110XCA28203 20 ft. (6 m)

RJ45
Connector

RJ45
Connector

Modicon Part # 110 XCA 282 0X
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Fiber Optic Cable 
Connections

The NOM25200 module is connected in the Quantum system by a fiber optic cable 
(see the following figure). The cable has two strands. Each module transmits a 
signal in one direction. For this reason, each strand must be connected to the 
transmit port on one module and the receive port on the other.
 
One strand of the fiber optic cable is labelled every 10 inches with the 
manufacturer’s name and the cable specifications. This is the only way to distinguish 
the two strands. 

Module A Module B

Transmit Transmit

Fiber
Port2

Fiber
Port2

Receive Receive

Receive Receive

Fiber
Port1

Fiber
Port1

From Previous
NOM Transmit

From Previous
NOM Receive

To Next
NOM Receive

To Next
NOM Transmit

Transmit Transmit
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Connecting the 
Fiber Optic Cable

The following steps show how to connect the fiber optic cable.

Step Action

1 Remove the protective plastic coverings from the cable ports and the tips of the 
cable. Snap one of the fiber cable clasps (shipped with the module) over the 
cable so that the wider end of the tool is closest to the cable end.  

2 Turn the connection ring so that one of the arrows on the side of the ring lines up 
with the ridge inside. 

3 a. Slide the tool up to the connection ring.    
b. Gripping the cable with the plastic cable clasp, slide the cable end onto the 
lower cable port. The arrow and the ridge on the connection ring should lineup 
with the slot on the left of the cable port.
c. Use the clasp to push the cable over the tab on top of the port. 
d. Turn the cable to the right, so that the tab locks securely
e. Remove the clasp. 
f.  Repeat this process with the remaining strand of cable.

Protective Coverings Cable Fiber Cable Clasp

Cable Connection Ring
CableTip

Ridge
Arrow

Cable Port

Tab

Cable Connection Ring

Fiber Cable Clasp

3 m Cable
(Part # 990XCA65609)
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Fiber Optic 
Configurations

The following represent four typical configurations that show the wide range of the 
network architecture:
� Point-to-Point connection
� Bus configuration
� Tree and Star configurations
� Self Healing Ring configuration

Point-to-Point 
Configuration

Point-to-point configuration (see the following figure) allows communication over the 
distance of up to 3 km through harsh industrial environments. The following figure 
shows the point-to-point configuration. 

Bus 
Configuration

This type of configuration is used when it is required to connect a number of fiber 
nodes and can be used to increase the distance of a standard Modbus Plus network 
by changing to a fiber medium. This kind of network allows the connection of up to 
32 Quantum NOM252 nodes over the distance of 5 km.
 
The following illustrations show the NOM25200 module in a mixed fiber optic/twisted 
pairs bus configuration network and a pure fiber optic bus configuration network.

Fiber Optic Cables

Node # 1 Node # 2

P/S P/SCPU CPUI/O I/ONOM NOM

Equipment Failure

The loss of a single node in this configuration disables the rest of the network. It is 
suggested that the Self Healing Ring configuration be used to avoid this problem.

Failure to follow this precaution can result in injury or equipment damage.

CAUTION
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The following figure shows the mixed fiber optic/copper network. 

The following figure shows the pure fiber optic network. 

Note: The distance between nodes on fiber is limited by the maximum allowable 
power loss from end-to-end (3 km over 62.5 mm fiber). Power loss includes the 
fiber optic cable attenuation, connector losses at the Fiber Optic Receiver and 
Transmitter ports, and the system margin of 3 dB.
The end NOM25200 in this configuration will have the FRNGoff LED active and will 
display the Cable B Framing error in the MBPSTAT (in ladder logic).

Node # 1
P/S CPU I/ONOM I/O

21
1

Node # 2
P/S CPU I/ONOM I/O

21
1

490NRP254 Fiber Optic Repeater 

Node # 3
P/S CPU I/ONOM I/O

25
2

Node # 4
P/S CPU I/ONOM I/O

25
2

Node # 5
P/S CPU I/ONOM I/O

25
2

To Node # n

MB+ Cable

Legend

Fiber Optic
Cable

MB+ Tap with
Terminator

MB+ Tap
(Terminator not

required)

Node # 1
P/S CPU I/ONOM I/O

25
2

Node # 2
P/S CPU I/ONOM I/O

25
2

Node # 3
P/S CPU I/ONOM I/O

25
2

To Node # n
Fiber Optic Cable

Fiber Optic Cable
To Node # n
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Tree 
Configuration

The use of a tree configuration can provide flexibility in the layout of Modbus Plus 
and NOM 25200 networks. The following illustration shows an example of a tree 
configuration. Additional repeaters can be connected in order to extend 
communication between electrical links. 

490NRP254 Fiber Optic Repeaters

Node # 9
P/S CPU I/ONOM

25
2

MB+ Cable

Legend

Fiber Optic
Cable

MB+ Tap with
Terminator

MB+ Tap

Node # 8
P/S CPU I/ONOM

25
2

Node # 5
P/S CPU I/ONOM

25
2

Node # 4
P/S CPU I/ONOM

25
2

Node # 2
P/S CPU I/ONOM

25
2

Node # 3
P/S CPU I/ONOM

25
2

Node # 6
P/S CPU I/ONOM

25
2

Node # 7
P/S CPU I/ONOM

25
2

Node # 1
P/S CPU I/ONOM

25
2
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Self Healing Ring 
Configuration

This configuration can be achieved by connecting the unused fiber optic ports of the 
first and last NOM25200 directly or through the fiber optic repeater, if a mixed fiber 
optic/twisted pairs network is used. This type of connection has all the advantages 
of the previously described configurations, along with built-in redundancy. A broken 
connection between any two Quantum modules in the ring will automatically 
reconfigure the network to the Bus Configuration and continue the communication. 

Node # 1
P/S CPU I/ONOM I/O

21
1

Node # 2
P/S CPU I/ONOM I/O

21
1

490NRP254 Fiber Optic Repeater

Node # 3
P/S CPU I/ONOM I/O

25
2

Node # 4
P/S CPU I/ONOM I/O

25
2

Node # 5
P/S CPU I/ONOM I/O

25
2

MB+ Cable

Legend

Fiber Optic
 Cable

MB+ Tap with
Terminator

MB+ Tap
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Hot Standby 
Systems

The following figure shows the self healing ring configuration for hot standby 
systems example. 

490NR25400 Fiber Optic Repeater
for Modbus Plus

Primary System
P/S CPU CRP CHS

25
2

MB+ Cable

Legend

Fiber Optic Cable

MB+ Tap with
Terminator

Node # 1

P/S CPU I/ONOM I/O

25
2

PC with SA85 Card

P/S CPU I/O I/OI/O

Remote I/O Drop

P/SNOM

93
1

11
0

Standby System
P/S CPU CRP CHS

25
2

P/SNOM
93

1

11
0

Node # 2

MB+ Tap

Remote I/O

RIO Cable

Coaxial RIO Link To Other
RIO Drops

490NR95400 Fiber Optic Repeaters (for RIO)

Typical Hot Standby System with Remote I/O (RIO)
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Network Status The information about the condition of the network is presented in the form of 
Network Status. This information indicates the loss of connection (the first break in 
the self healing ring) and is similar to the way existing 140NOM21200 reports the 
loss of redundant cable.
 
The break of the fiber cable will be detected by the module not receiving the signal 
from the side where the cable is broken and will be reported as a Cable B Framing 
error by MBPSTAT. This condition will also activate the FRNGoff LED on the front 
of the module.

Recommended 
Materials for 
Fiber Optic Links

Modicon does not manufacture fiber optic products such as cables, connectors, or 
special tools. However, we have experience with third party suppliers of materials 
and can give some guidelines on what will work with our products.

Connectors The following table shows the connector types

Termination Kits The following table shows the termination kits.

Optical Star 
Passive 
Couplers

The AMP Model 95010-4 is a pig-tail option and must be used with an enclosure 
(use AMP Model 502402-4, a 19 in rack-mount enclosure, 1.7 in high).

Connector Type Part Number Operating Temperature

ST Bayonet (Epoxy) 3M 6105 -40 ... +80° C

ST Bayonet (Hot Melt) 3M 6100 -40 ... +60° C

ST Bayonet (Epoxy) AMP 501380-5 Series -30 ... +70° C

ST Bayonet (Epoxy) AMP 503415-1 Series -20 ... +75° C

Light_Crimp ST Style AMP 503453-1 Series -20 ... + 60° C

Mechanical Line Splice (one size fits all) 3M 2529 Fiberlok1 II -40 ... +80° C

Note: All connectors must have a short boot for strain relief.

Kit Type Part Number Description

Bayonet ST (Epoxy) AMP 503746-1 For all epoxy type ST style

Light_Crimp XTC AMP 50330-2 For all Light_Crimp

Mechanical Line Splice 3M 2530 Fiber Splice Prep Kit, complete with cleaving tool

3M Hot Melt 3M 05-00185
3M 05-00187

110 V Termination Kit
220 V Termination Kit
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Other Tools The following table shows other tools that may be needed for fiber optic links.

Cables It is recommended that you use 62.5/125 m cable (such as AMP 503016-1, AMP 
502986-1, or equivalent) with a maximum attenuation of 3.5 dB/km in most of the 
configurations. 

Product Part Number Description/Use

3M (Photodyne) Optical Source 
Driver

9XT Hand-held optical source driver 
(requires a light source)

3M (Photodyne) Optical Light 
Source

1700-0850-T 850 nm Light Source, ST Connectors 
for 9XT

3M (Photodyne) Power Meter 17XTA-2041 Hand-held Fiber Optic Power Meter

3M Optical Light Source, 660 nm, 
visible

7XE-0660-J Use with 9XT to troubleshoot raw 
fiber, requires FC/ST patch cord

3M FC/ST Patch Cord BANAV-FS-0001 Connects FC connector on 7XE to ST

3M Bare Fiber Adapter, ST-
compatible

8194 Permits use of above source and 
meter to test raw fiber (two required)

Note: Modicon recommends using the 990XCA65609 cable.
When passive star couplers are used, 100/140 micron cable (such as 
AMP503016-3, AMP502986-3, or equivalent) with a maximum attenuation of 5.0 
dB/km is recommended because higher optical power can be pumped in 100 m 
cable and as a result, greater distance (up to 1 km) between units can be achieved.

Note: All cables must have a maximum cable diameter of not more than 3 mm at 
the terminal side.
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Connections The following information discusses connecting the NOM25200 on fiber cable, 
adding a new mode to the network, and repairing the break in the cable.

Adding a New 
Node to the 
Network

If a new node is added to an existing network in order to extend the network (at the 
end of any configuration), then a new node may be connected first by fiber cable and 
then hot-swapped to the backplane to avoid errors to the existing network.
 
If a new mode is added to the middle of the network, the fiber optic cables need to 
be disconnected from one side of the existing NOM252 module and connected to 
port 1 or 2 of a new node. Additional fiber optic cable then needs to be connected to 
the second port of the new NOM252 and to the next NOM252 in the network, the 
new NOM252 then has to be hot-swapped to the backplane.

Note: When a new network is assembled, it is recommended that you connect all 
cables before powering up the system. Connect fiber optic cables as described 
previously in this section. 

Hot Swapping Restriction

Modules may be hot swapped when the area is known to be non-hazardous. Do 
not hot swap modules in a Class 1, Division 2 environment.

Failure to follow this precaution can result in death, serious injury, or 
equipment damage.

WARNING
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Repairing the 
Break in the 
Cable

Because the NOM25200 will stop transmitting in the direction from which it is not 
receiving the signal, the replacement of a broken fiber optic cable and the 
reconnection of it will not re-establish communication over that segment. The hot 
swap of only one NOM252 at the repaired connections is required to complete the 
connection. 

For the self healing ring configuration, the repair of the first break in the fiber optic 
network has to be scheduled to the time when one of the units on either side of the 
repaired break can be hot-swapped without creating the problem by disconnecting 
the node.

Calculating 
Number of 
Modules in a 
Fiber Network

Calculate the number of NOM25200 modules in a fiber network using the following 
method:

Note: The break of any fiber connectors or fiber optic cables is the equivalent to 
the break of the trunk cable in a Modbus Plus network on copper.

Note: Self healing configurations are not considered redundant networks. High 
system availability can be achieved with redundant networks.

Step Action

1 The total allowable pulse width distortions and jitter are limited to 20% of the bit 
period and is 200 nsec for the full fiber optic network. 

2 The jitter contributed by the NOM252 is 5 nsec max. 

3 Jitter contributed by fiber optic repeaters (if used) is 40 nsec. 

4 The formula to determine the number (N) of chained repeaters is:

where "L" is the total cable length (km), and "X" is the jitter (added by the fiber 
optic cable) in nsec/km: 
X = 3 ns/km for 50/125 m
5 ns/km for 62.5/125 m
7.5 ns/km for 100/140 m

N
200nsec X L nsec– 40nsec–

5nsec
------------------------------------------------------------------------- 1+=
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13
Quantum Ethernet Modules

At a Glance

Introduction This chapter provides information on the NOE2X1 TCP/IP, NOE3X1 SY/MAX, 
NOE5X100 MMS, and NOE771xx Ethernet modules.

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

140NOE2X100 Quantum Ethernet TCP/IP Module 266

140NOE3X100 Quantum Ethernet SY/MAX Modules 270

140NOE5X100 Quantum Ethernet MMS Modules 273

140NOE771xx Ethernet Modules 276
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140NOE2X100 Quantum Ethernet TCP/IP Module

Overview The Quantum NOE2X1TCP/IP is described in this section. This includes 
specifications for the NOE21100 and NOE25100 modules.

Ethernet TCP/IP 
Module

The following figure shows the Ethernet TCP/IP NOE2X100 module. 

Specifications The Ethernet TCP/IP modules for twisted pair and fiber optic cabling provide an 
interface to Ethernet networks for the Quantum Automation Series system.

Customer Identification Label
(Fold label and place it inside door

Removable Door

Model Number
Module Description

Color Code

LED Display

140
NOE 251 00
controller

Transmit Cable
Connector

X

Global Address Label

Receive Cable
Connector

Global
Address

Global
Address

Fiber 
Optic
10 base 

Fiber Optic
10 base FL

Specifications

Communication Ports

Ethernet ports transmit and receive Modbus commands encapsulated in TCP/IP protocol: 
NOE 211 00 1, 10BASE-T Ethernet network (RJ-45) port. NOE 251 00 1, 10BASE-FL 
Ethernet network (ST-style) port

Data Transfer Frequency 10 mb

Power Dissipation 5 W

Bus Current Required 1 A

Compatibility

Programming Software Modsoft V2.32 or Concept 2.0 at a minimum

Quantum Controllers All, V2.0 at a minimum
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LED Indicators 
and Descriptions

The following figure shows the NOE2X100 LED indicators. 

The following table describes the meaning of each NOE2X100 LED indicator.

LED Descriptions

LEDs Color Indication when On

Active Green Module is communicating with backplane.

Ready Green Module has passed internal diagnostic tests.

Run Green Flashes during normal operation.

Link Green Ethernet link to hub is ok.

Kernel Amber If steady, module is operating in kernel mode. If flashing, module is waiting 
for download.

Fault Red An error has been detected, a download has failed or a reset is in process.

Coll Red If steady, cable is not connected. If flashing, Ethernet collisions are 
occurring.

Appl Amber Entry exists in crash log.

Active

Ready

Run

Kernel

Fault

Coll

Link

Appl
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Installing the 
NOE Module

Quantum Ethernet TCP/IP modules come fully configured. However, before 
installing your module, you should make sure the default configuration is appropriate 
for your network.

If the module will be communicating on an open network, consult your network 
administrator to obtain a unique IP network address. You must enter this address in 
the Modsoft Ethernet TCP/IP configuration extension screen before installing the 
module. 

If the module will be communicating on a local network, make sure the default IP 
network address is not already in use on that network. To determine the default IP 
network address, locate the global address label on the front panel of the module. 
Convert the rightmost eight digits from hexadecimal to decimal. The result should be 
a decimal number in the form, 84.xxx.xxx.xxx, where each group of xxx is a number 
from 0 to 255. This is the default IP network address.

Installation 
Example: 
Discovering the 
Default IP 
Network Address

The following example shows the steps for discovering the default IP network 
address.

Step Action

1 Locate the global address label on the front panel of the module. 

2 Note the rightmost eight digits. 

3 Convert them from hexadecimal to decimal. Each pair of hexadecimal numbers 
will result in a decimal number between 0 and 255. This is the default IP address.

4 If you use the default IP network address and if your network uses Ethernet II 
framing and if you do not need to specify the default gateway or a subnet mask, 
then you may install the module without changing the default configuration.

IEEE GLOBAL ADDRESS

0000540B72A8

            5 4 0 B 7 2 A 8

84.11.114.168
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System Error

Do not connect this module to your network until you have ensured that its IP 
address will be unique on the network.

Failure to follow this precaution can result in injury or equipment damage.

Hardware Restrictions

The cable for an Ethernet module must be routed through an Ethernet hub for the 
network to function properly. Do not connect the module directly to another device. 

Failure to follow this precaution can result in injury or equipment damage.

CAUTION

CAUTION
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140NOE3X100 Quantum Ethernet SY/MAX Modules

Overview This section includes information for the NOE31100 and 35100 SY/MAX Ethernet 
modules. The Quantum SY/MAX Ethernet modules for twisted pair and fiber optic 
cabling provide an interface for the Quantum Automation Series system to SY/MAX 
devices via Ethernet.

Related 
Documentation

For more detailed information, see Quantum-SY/MAX-Ethernet Module User Guide 
(840 USE 111 00).

Ethernet  SY/
MAX Module

The following figure shows the NOE3X100 SY/MAX Ethernet modules.  

Note: The NOE31100 is equipped with one RJ-45 connector instead of the fiber 
optic connectors (as shown above on the NOE35100). 

Customer Identification Label
(Fold label and place it inside door)

Removable Door

Model Number
Module Description

Color Code

LED Display

140
NOE 311 00
CONTROLLER

Transmit Cable
Connector

X

Global Address Label

Receive Cable
Connector

Global
Address

Fiber Optic
10 base FL

Tx
Rx

Tx

Port 1
Rx
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Specifications The following table shows the specifications for the SY/MAX Ethernet modules 
NOE31100 and 35100.

Specifications

Communication Ports

NOE31100 1 10BASE-T Ethernet network (RJ-45) port

NOE35100 2 10BASE-FL Ethernet network (ST-style) ports

Cable Type

10Base-2 or ThinWire Ethernet RG58a/u or RG58C/U coaxial (Belden 9907/82907 or 
equivalent) 

10Base-T (twisted pair) 2, 3, 4, or 6 twisted pairs with a solid copper core

Wire Size

10Base-2 or ThinWire Ethernet 20 AWG

10Base-T (twisted pair) 22, 24, 26 AWG

Topology

10Base-2 or ThinWire Ethernet Bus

10Base-T (twisted pair) Star

Connector

10Base-2 or ThinWire Ethernet BNC (UG-274)

10Base-T (twisted pair) Modular RJ-45 (4 pins of 8 are used by 10Base-T)

Backplane Compatibility (Requires 
Quantum CPU) 

3, 4, 6, 10, and 16 position backplanes

Compatible SY/MAX 802.3 Devices 
and Software 

Model 450
Model 650
SFI160
SFW390-VAX
Streamline Version 1.3

Bus Current Required 1 A
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LED Indicators 
and Descriptions

The following figure shows the NOE3X100 LED indicators. 

The following table describes the meaning of each NOE3X100 indicator.

SY/MAX 
Addressing

Be sure that the module is assigned a unique SY/MAX drop number during 
configuration.

LED Descriptions

LEDs Color Indication when On

Active Green Module is communicating with backplane.

Ready Green Module has passed internal diagnostic tests.

Run Green Flashes during normal operation.

Link Green Ethernet connection is made.

Kernel Amber On during download.

Fault Red An error condition has occurred.

Collision Red If steady, an error condition exists. If flashing, packet 
collisions are occurring on the network during data 
transmission.

Appl Amber A fatal error has occurred.

Active

Ready

Run

Kernel

Fault

Collision

Link

Appl

Personal injury or equipment damage

Failure to assign a unique SY/MAX drop number during configuration can cause 
severe personal injury or equipment damage.

Failure to follow this precaution can result in death, serious injury, or 
equipment damage.

WARNING
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140NOE5X100 Quantum Ethernet MMS Modules

Overview The section includes information for the NOE5X100 MMS Ethernet modules, 
NOE51100 and NOE55100. The Quantum MMS Ethernet modules for twisted pair 
and fiber optic cabling provide an interface for the Quantum Automation Series 
system to MMS devices via Ethernet.

Ethernet MMS 
Module

The following figure shows the NOE5X100 MMS Ethernet modules.  

Note: The NOE51100 is equipped with one RJ45 connector instead of the fiber 
optic connectors (as shown above on the NOE55100).

Customer Identification Label
(Fold label and place it inside door)

Removable Door

Model Number
Module Description

Color Code

LED Display

140
NOE 511 00
CONTROLLER

Transmit Cable
Connector

X

Global Address Label

Receive Cable
Connector

Global
Address

Fiber 
Optic

Tx
Rx

Tx

Port 1
Rx
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Specifications The following table shows the MMS Ethernet specifications.

Specifications

Communication Ports

NOE51100 1 10BASE-T Ethernet network (RJ-45) port

NOE55100 2 10BASE-FL Ethernet network (ST-style) ports

Cable Type

10Base-2 or ThinWire Ethernet 2, 3, 4, or 6 twisted pairs with a solid copper core

10Base-T (twisted pair) RG58a/u or RG58C/U coaxial (Belden 9907/82907 or 
equivalent) 

Wire Size

10Base-2 or ThinWire Ethernet 20 AWG

10Base-T (twisted pair) 22, 24, 26 AWG

Topology

10Base-2 or ThinWire Ethernet Bus

10Base-T (twisted pair) Star

Connector

10Base-2 or ThinWire Ethernet BNC (UG-274)

10Base-T (twisted pair) Modular RJ-45 (4 pins of 8 are used by 10Base-T)

Backplane Compatibility (Requires 
Quantum CPU) 

3, 4, 6, 10, and 16 position backplanes

Data Transfer Frequency 10 mb

Bus Current Required 1 A
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LED Indicators 
and Descriptions

The following table shows the NOE5X100 LED indicators. 

The following table describes the meaning of each NOE5X100 indicator.

LED Descriptions

LEDs Color Indication when On

Active Green Module is communicating with backplane.

Ready Green Module has passed internal diagnostic tests.

Run Green Flashes during normal operation.

Link Green Ethernet connection is made.

Kernel Amber On during download.

Fault Red An error condition has occurred.

Collision Red If steady, an error condition exists. If flashing, packet collisions 
are occurring on the network during data transmission.

Appl Amber A fatal error has occurred.

Active

Ready

Run

Kernel

Fault

Collision

Link

Appl
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140NOE771xx Ethernet Modules

Overview The following provides information on the Quantum ethernet modules 
140NOE77100, 140NOE77101, 140NOE77110, and 140NOE77111.

Related 
Documentation

Refer to Quantum NOE 771 xx Ethernet Modules User Guide (840 USE 116 00) for 
more detailed information on the installation and use of Quantum ethernet modules.

Ethernet Module The following figure shows the NOE77100 Ethernet module. The other NOE771xx 
Ethernet modules are the same in appearance except for the model number. 

Removable Door

      

Global Address Label

LED Display

Color Code
Module Description

Model Number

MT-RJ Cable Connector

140
NOE 771 00 
Ethernet 10/100

Active
Ready
Run

Fault
Coll

Rx Act   
Tx Act
Link

10MB
100MB   Fduplex    

RJ-45 Cable Connector

Kernel   Appl

W
R

IT
E

 A
S

S
IG

N
E

D
 IP

 A
D

D
R

E
S

S
 A

B
O

V
E

D
o N

ot D
u

plicate A
ddress

U
se P

e
rm

a
nent F

elt-tip P
en

IP Address
Writable Area

        Fx
Base

10/100 Base-T

100 Base Fx

00-T
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Specifications The main specifications for the Quantum 140NOE771xx Ethernet Modules are 
described in the following table

Specifications

Communication Ports One auto-sensing 10/100Base-T shielded twisted 
pair (RJ-45 connector) port and one 100Base-FX 
(MT-RJ connector) port. Both ports transmit and 
receive Modbus commands encapsulated in TCP/IP 
protocol. Only one port can be used at a time.

Bus Current Required 750 mA

Power Dissipation 3.8 W

Fuse None

Programming Software

Type and version Concept, Ver. 2.2 or higher (NOE77100/10)

Concept, Ver 2.5 or higher (NOE77101/11)

Modsoft, Ver. 2.6 or higher (NOE77100/10)

ProWORX NxT, Ver 2.1 or higher (NOE77100/10)

ProWORX NxT, Ver 2.2 or higher (NOE77101/11)

Firmware

CPU Type and version Quantum Executive, Ver. 2.0, or higher

NOE Upgradeable Field Upgradeable via FTP or Programming Panel.

Operating Conditions

Temperature 0 to +60° C

Humidity 0 to 95% Rh non-condensing @ 60° C

Altitude 15,000 ft (4500 m)

Vibration 10-57 Hz @ 0.0075 mm d.a

57-150 Hz @ 1 g

Storage Conditions

Temperature -40 to +85°C

Humidity 0 to 95% Rh non condensing @ 60°C

Free Fall 1 m unpackaged

Shock 3 shocks / axis, 15 g, 11 ms
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LED Indicators 
and Descriptions

The following figure shows the NOE771xx LED indicators. 

The following table describes the meaning of each NOE771xx LED indicator.

LED Descriptions

LED Color Description

Active Green Indicates the backplane is configured.

Ready Green Indicates module is healthy.

Fault Red During a crash while going through a reset.
If Duplicate IP address is detected.
If no link is available.
While going through BOOTP sequence.

Run Green Flashes to indicate diagnostic code, as described in "Run LED Status" 
(following table).

Coll. Red Flashes when Ethernet collisions occur.

Link Green On when Ethernet link is active.

TxAct Green Flashes to indicate Ethernet transmission.

RxAct Green Flashes to indicate Ethernet reception.

Kernel Amber On when in Kernel Mode.
Flashing while in download mode.

10MB Green On when the module is connected to a 10 Megabit network.

100MB Green On when the module is connected to a 100 Megabit network.

Fduplex Green On when Ethernet is operating in the full duplex mode.

Appl Green On when crash log entry exists.

Fault

Link

Run Coll

ApplKernel

Active

Tx Act

Rx Act

10MB

100MB Fduplex

Ready
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Run LED Status The following table lists each available state of the Run LED indicator and provides 
diagnostic information for that state 

Key Features The key features of the 140 NOE 771 (-00, -01, -10, -11) models are listed below:

Indicator State Status

On (steady) Normal operation: The NOE module is ready for network communication.

Number of flashes in sequence

one Not used

two Not used

three No Link: the network cable is not connected or is defective.

four Duplicate IP address: The module will stay off-line.

five No IP address: The module is attempting to obtain an IP address from a 
BOOTP server.

six Using default IP address

seven No valid executive NOE present

eight Invalid IP configuration. Likely cause: Default gateway is not on the same 
subnet mask as the NOE>

-00 -01 -10 -11

HTTP Server X X X X

FTP Server X X X X

Flash File System X X X X

BOOTP Client X X X X

BOOTP Server X X X X

SNMP V2 Agent X X X X

MODBUS Messaging X X X X

I/O Scanner X X X

Hot Standby X In Version 2.0 X In Version 2.0

Global Data - Publish / Subscribe X X

Bandwidth Monitoring X X

Faulty Device Replacement (DHCP Server) X X

Enhanced Web Diagnostics X X

Schneider Private MIB X X

FactoryCast Application X X

User Programmable Web Pages X X
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MODBUS I/O 
Scanner 

The functionality of the NOE771xx module is further enhanced by the addition of a 
MODBUS I/O Scanner that can be configured with either the Modsoft, Concept, or 
ProWorx programming panel. This allows the user a means to transfer data between 
network nodes without using the MSTR instruction.

The NOE771 MODBUS I/O Scanner can be configured by either of the following two 
methods:
� Peer Cop (Available on NOE77100 only)
� Ethernet I/O Scanner

Peer Cop Based 
I/O Scanner

The following table lists the characteristics of the Peer Cop based MODBUS I/O 
Scanner, which is available only on the NOE77100.

Note: It is recommended that the enhanced MODBUS I/O Scanner be used for all new 
installations. Peer Cop functionality is provided only as an easy migration path for an existing 
installation. The enhanced MODBUS I/O Scanner provides greater functionality than the 
Peer Cop based I/O scanner.

Parameter Value

Max. No. of Devices 64

Max. No. of Input Words 500

Max. No. of Output Words 500

HealthTimeout Value Global Setting (20 Msec to 2 Secs in 20 mSec increments)

Input TimeOutState Global Setting (Zero or Hold)

IP Address Derived from MODBUS Address (must be on NOE’s Subnet)

Remote Register Reference Not configurable - 400001 is used
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Enhanced 
Modbus I/O 
Scanner

The following table lists the characteristics of the Enhanced based MODBUS I/O 
Scanner, which is available on the NOE77100, NOE77101, and NOE77111.

Refer to the Quantum NOE 771 xx Ethernet Modules User Guide (840 USE 116 00)  
to learn how to configure the MODBUS I/O Scanner.

MODBUS/TCP 
Server

The following information describes the functionality of the MODBUS/TCP Server.

Introduction –
Client

All NOE771xx Quantum Ethernet TCP/IP modules provide the user with the 
capability of transferring data to and from nodes on a TCP/IP network through the 
use of a communication instruction. All PLCs that support networking 
communication capabilities over Ethernet can use the MSTR Ladder Logic 
instruction to read or write controller information or can also use IEC communication 
blocks.

Introduction – 
Server

All NOE771xx Quantum Ethernet TCP/IP modules provide the user with the ability 
to access data from the controller using the standard MODBUS/TCP protocol. Any 
device: PC, HMI package, another PLC, or any MODBUS/TCP compliant device can 
access data from the PLC. The MODBUS/TCP Server also allows programming 
panels to log into the controller over Ethernet.

Parameter Value

Max. No. of Devices 128: NOE77100, NOE77101 and NOE77111.

Max. No. of Input Words 4000

Max. No. of Output Words 4000

HealthTimeout Value Individual Setting (1 Msec to 2 Secs in 1 mSec increments)

Input TimeOutState Individually Settable

IP Address Individually Settable

Remote Register Reference Configurable

Min. Update Rate Settable 
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Limitations The NOE771xx supports up to 64 simultaneous MODBUS/TCP Server connections. 
The NOE771xx  allows only one Programming Panel to be logged in at a time to 
guarantee consistency of changes to the controller configuration.

The following MODBUS/TCP commands are supported by the NOE:
� Read Data
� Write Data
� Read/Write Data
� Get Remote Statistics
� Clear Remote Statistics
� MODBUS 125 Commands (used by programming panels to download a new 

Exec to the NOE)

Performance The following table shows the performance characteristics of the NOE771xx’s 
MODBUS/TCP Server.

FTP and HTTP 
Server

The following information describes services provided by the FTP and HTTP 
servers.

FTP Server The NOE771xx’s File Transfer Protocol (FTP) Server is available as soon as the 
module receives an IP address. Any FTP client can log on to the module, if the client 
uses the correct user name and password.
The FTP Server provides the following services:
� Update the NOE’s firmware by downloading a new Exec
� Provides error log visibility by uploading error log files
� Upload/download BOOTP Server and SNMP configuration files
The default user name is USER, and the default password is USERUSER. Both the 
user name and password are case sensitive. Refer to the Quantum NOE 771 xx 
Ethernet Modules User Guide for instructions about how to change the password, 
and how to add or delete user names to the FTP Server.
There should be only one FTP client per module.

Parameter Value

Typical Response Time (ms) 0.6

Number of MODBUS connections (Client and Server) 64 (-01, -11)
16 (Client -00)
32 (Server -10)

Number of simultaneous login channels 1

Note: NOE771xx MODBUS/TCP performance measurements are made with 
Quantum 140CPU53414 PLC.
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HTTP Server The NOE771xx’s HyperText Transport Protocol (HTTP) Server is available as soon 
as the module receives an IP address. It can be used with version 4.0 or greater of 
either the Internet Explorer or Netscape browser.
 
The NOE771xx’s HyperText Transport Protocol (HTTP) Server allows you to view 
the following information: 
� Module’s Ethernet statistics
� Controller and I/O information
� BOOTP/DHCP/FDR (Faulty Device Replacement) Server information
� Global Data (Publish / Subscribe)
 
The HTTP Server’s HTML pages allow you to configure the module’s BOOTP/
DHCP/FDR Server and SNMP Agent.
 
The HTTP Server is protected with a default name and password. The default name 
and password are both USER, and both are case sensitive. They can both be 
changed via the Configuration page on the NOE 771 0x’s Web Embedded Pages 
(see the Installing the Module chapter in the Quantum NOE 771 xx Ethernet 
Modules User Guide ).
 
For the NOE7711x modules, they can be changed via the FactoryCast Configurator.
 
The NOE771xx supports a maximum of 32 HTTP simultaneous connections.

Address Servers The following information describes the services provided by the Address Servers:
� BOOTP Server
� DHCP Server

Note: Browsers may open multiple connections so 32 HTTP connections does not 
indicate 32 simultaneous users.

Note: The NOE7710x module does not support user downloaded Web pages. You 
will need to purchase the 140NOE7711x module to support that requirement.
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BOOTP Server

The BOOTstrap Protocol (BOOTP) software, compliant with RFC 951, is used to 
assign IP addresses to nodes on an Ethernet network. Devices (hosts) on the 
network issue BOOTP requests during their initialization sequence, and a BOOTP 
Server that receives the request will extract the required IP address information from 
its database and place it in BOOTP response messages to the requesting devices. 
The devices will use the assigned IP addresses, received from the BOOTP Server, 
for all communication occurring on the network.

Your NOE 
BOOTP Server

Your NOE x0 module comes supplied with a BOOTP Server. This feature allows you 
to provide IP addresses to all the I/O devices being serviced by the NOE771x0. 
Providing a BOOTP Server that is built into your NOE771x0 module eliminates the 
need for you to have a dedicated PC on your I/O network acting as a BOOTP Server.

You can configure your NOE771x0’s BOOTP Server from the module’s HTTP Web 
page. Using this feature allows you to add, remove, and edit devices to the BOOTP 
Server’s database, which is maintained on the modules non-volatile memory.

Note: The BOOTP Server is available on the 140NOE771 -00 and -10 models.

Note: The NOE771x0’s BOOTP Server cannot be used to provide its own IP 
address.
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DHCP Server

Dynamic Host Configuration Protocol (DHCP) is a superset of the BOOTP Protocol. 
Your 140NOE771x1 has a DHCP Server. The DHCP Server is compliant with RFC 
1531. The DHCP Server can be used to provide the IP configuration to devices 
using BOOTP or devices using DHCP.

The DHCP Server has entries that use the MAC address to serve the IP 
configuration and entries in the Server that use the role name to serve the IP 
configuration.  See the Address Server Configuration/Faulty Device Replacement 
chapter in the Quantum NOE 771 xx Ethernet Modules User Guide for details on 
configuring your NOE’s address Server.
 
If you are migrating a BOOTP configuration from a 140NOE771x0 module to the 
new 140 NOE 771 x1 module,  see the Address Server Configuration/Faulty Device 
Replacement chapter in the Quantum NOE 771 xx Ethernet Modules User Guide for 
details on automatic upgrade of your configuration for the new DHCP Server.

Note: The DHCP Server is available on the 140NOE771x1 models.

Note: OPERATING ON A CORPORATE NETWORK
 
Before placing the NOE on a corporate network, Schneider Automation 
recommends that you discuss the installation with your MIS department.  It is likely 
that your company's corporate network has at least one DHCP Server running 
already.  If the NOE's DHCP Server is running on the same network, it may disturb 
the network.
 
To avoid any possible problem related to the NOE's DHCP Server on the corporate 
network, you must ensure that the DHCP Server is not running in the NOE by not 
having address entries in the configuration. If there are no configured devices in 
the address Server configuration page, then the NOE will not start the DHCP 
Server.
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Global Data Global Data service is a real time Publisher/Subscriber mechanism providing the 
most efficient data exchange for PLC application coordination.
Devices supporting Global Data are arranged in a distribution group for the purpose 
of application variable exchange and synchronization. Each Global Data device can 
publish up to one network (application) variable and subscribe up to 64 network 
(application) variables. 
The Quantum NOE’s embedded Web Global Data Configuration Page provides a 
configuration screen to determine which and how many application variables are 
exchanged with this service. After configuration, the exchanges between all stations 
belonging to the same distribution group are done automatically.
The Global Data service uses the 4x register space for Global Data exchanges.

Key Features of 
Global Data

The main features for Global Data are:
� One Publisher and many Subscribers
� A device can publish one network variable of up to 512 registers
� A device can subscribe to several network variables of up to 2048 4x registers
� A device subscribes to the complete network variable
� One distribution group per network IP address
� Application defined publication rate
� Up to 64 Global Data network variables (numbered from 1 to 64) can be part of 

the data distribution group
� An NOE has only one multicast address; consequently, it can only publish and 

subscribe inside the group
� A device can participate in several distribution groups by using multiple NOEs in 

the rack
Global Data has an advantage over Client/Server services when more than one 
Subscriber is receiving the same data since only one transaction is necessary for all 
Subscribers to receive the data. 
This advantage offers two benefits:
� Reduce overall network traffic
� Ensure tighter synchronization of multiple subscribers

Bandwith 
Monitoring

Bandwidth Monitoring allows you to monitor the NOE’s CPU allocation for each of 
the following services: Global Data, I/O Scanning, and Messaging. The Bandwidth 
Monitoring service retrieves workload data  and returns one of two pieces of 
information: whether the module has free resources or whether the module is 
working at capacity. Knowing the resource allocation helps you:
� Decide about allocating your resources
� Determine the number of NOEs needed in a system

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 2869 of 3383



Ethernet Modules

840 USE 100 00 11/2004 287

Available 
Services

The services accessed and monitored are:
� Global Data
� I/O Scanner
� Modbus Messaging
 
If you use Bandwidth Monitoring, you do not need to develop a new set of access 
functions. The actual NOE CPU load is computed each second.

Bandwidth 
Monitoring Load 
Rates

The Bandwidth Monitoring service checks once a second and computes four (4) 
values in private data:
� Percentage of NOE’s CPU allocated to Global Data
� Percentage of NOE’s CPU allocated to the I/O Scanner
� Percentage of NOE’s CPU allocated to Messaging
� Percentage of NOE’s CPU allocated to other services and idle
 
Results are returned as percentages. CPU time spent in other services is shown as 
"Other" or "Free." Bandwidth Monitoring uses the same functions as used by SNMP.
 
The three service rates, Global Data, I/O Scanner, and Messaging, are computed 
using the following formula:
 
(Current load * 100) / Maximum Load
 
Table of Maximum Load Rates

The current load is computed dynamically. 

Diagnostic Service Workload Data Returned Maximum load 
for NOE 771 x1

Global Data Number of published variables per second 800

I/O Scanner Number of transactions per second 4200

Messaging Number of messages treated per second 410

Note: The loads are dependent on controller scan time. Each application has an 
expected scan time. Therefore, when evaluating the loads, you should ensure that 
the controller scan time is set to the expected scan time for the application being 
modelled.
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Enhanced Web 
Diagnostics

The embedded Web server provides Web pages that you may use to diagnose 
Transparent Factory / Real Time services.
 
Those diagnostic services are listed below:
1. Global Data diagnostics

� Status of all Global Data services
� Status of all subscribed and published variables
� Publication / Subscription rate

2. I/O Scanning diagnostics
� Status of all I/O Scanning services
� Status of individual scanned devices
� Actual I/O scanning rate

3. Messaging diagnostics
� Diagnostic information for Port 502 messaging

4. Bandwidth Monitoring
� Throughput measurement of NOE by service

Note: These services are available on the 140NOE771x1 modules.

Note: All these pages are protected by the general HTTP password.
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14
Intelligent/Special Purpose 
Modules for the Quantum

At a Glance

Introduction This chapter provides information on the following intelligent/special purpose 
modules: 
� Five Channel High Speed Counter Module
� Two Channel High Speed Counter Module
� ASCII Interface Module
� High Speed Interrupt Module
� Single Axis Motion Modules
� Hot Standby Module

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

140EHC10500 High Speed Counter Module 290

I/O Configuration for 140EHC20200 294

140EHC20200 High Speed Counter Module 319

140ESI06210 ASCII Interface Module 332

140HLI34000 High Speed Interrupt Module 338

140MSB/MSC10100 Quantum MSX Motion Modules 342

140XBE10000 Backplane Expander and Cable 352

140CHS11000 Hot Standby Module 357
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140EHC10500 High Speed Counter Module

Overview This section provides specifications and descriptions of the high speed counter 
modules EHC10500, Five Channel Discrete High Speed Counter. The High Speed 
Counter module is a discrete counter for proximity and magnetic pickups.

Related 
Documentation

For more detailed information on the planning, installation and use of this module, 
refer to the Quantum Automation Series 140EHC10500 Module User Guide 
(840 USE 443 00).

EHC10500 
Counter Module

The following figure shows the EHC10500 Five Channel Discrete High Speed 
Counter module. 
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Specifications The following table shows the specifications for the EHC10500 high speed counter.

Specifications

Number of Channels 5 counter inputs, 8 digital inputs, and 8 digital outputs

LEDs Active

F

R (Green) - Module is ready

1 ... 8 (Green - left column) - Discrete Inputs 
(IN1 ... IN8)

C1 ... C5 (Green - middle column) - Discrete Counter Inputs 
(C1 ... C5)

1 ... 8 (Green - right column) - Discrete Outputs 
(OUT1 ... OUT8)

P (Green) - 24 Vdc is present

Required Addressing 13 Words In
13 Words Out

Discrete Counter Inputs

Count Frequency 100 kHz max @ 5Vdc
35 kHz max @ 24Vdc

Input Thresholds On
+3.1 ... +5V
+15 ... +30V

Off
0 ... 1.15V@5 Vdc
-3 ... +5V@24 Vdc

Input Current 7 mA

Duty Cycle 1 : 1

Data Formats 16 Bit Counter: 65,535 Decimal
32 Bit Counter: 2,147,483,647 Decimal

Operation Modes Discrete incremental counter

Max Continuous Input 
Voltage 

30 Vdc 

Discrete Inputs

VREF Supply + 24 Vdc On State (Vdc) 
-3.0 ... 5.0. 

Off State (Vdc)
15.0 ... 30.0

Input Current (typical) 5 mA

Discrete Outputs

FET Switch ON 20 ... 30 Vdc

FET Switch OFF 0 Vdc (ground reference)

Max Load Current (each 
output)

210 mA max

Output Off State Leakage 0.1 mA max @ 30 Vdc
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LED Indicators 
and Descriptions

The following figure shows the LED indicators for the EHC10500 high speed 
counter. 

The following table shows the LED descriptions for the EHC10500 high speed 
counter.

Output On State Voltage 
Drop 

1.25 Vdc @ 0.5 A

Miscellaneous

Isolation (Channel to Bus) 500 Vac rms for 1 minute 

Fault Detection Loss of output field power, output short circuit

Power Dissipation  6 W

Bus Current Required 250 mA

External 24 Vdc Power 
Supply 

19.2 ... 30 Vdc, 24 Vdc nominal, 60 mA required plus the load 
current for each output

External Fusing User discretion

Compatibility Programming Software: Modsoft V2.32 or Concept 2.0 at a 
minimum 
Quantum Controllers: All, V2.0 at a minimum

Specifications

LED Descriptions

LEDs Color Indication when On

Active Green Bus communication is present

F Red Lights upon any defined hardware, firmware, and process error.

R Green Indicates firmware initialization is complete and the module is 
ready for service.

1 ... 8 (left column) Green Digital inputs IN1 ... IN8

C1 ... C5 Green Counter inputs xxC1 ... xxC5 (xx=5/24)

1 ... 8 (right column) Green Digital outputs OUT1 ... OUT8

P Green 24 Vdc is present

Active F

C11

2

3

4

R

5

6
7

8

1

2

3

4

5

6
7

8

1

C2
C3

C4

C5

P
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Wiring Diagram The following figure show the EHC10500 wiring diagram. 

Note:  
1. N / C = Not Connected.
2. Terminals 29 and 30 are common and are jumpered together.

N/C
2

10

4

6

8

12

14

16

18

20

22

24

26

28

30

32

34

36

38

40 39

37

35

33

31

29

27

25

23

21

19

17

15

13

11

9

7

5

3

1

N/C

N/C

N/C

N/C

M11

M12

M13

M14

M15

IN2

IN4

IN6

IN8

Common Common

OUT2

OUT4

OUT6

OUT8

External Power Supply Return

OUT7

OUT5

OUT3

OUT1

IN7

IN5

IN3

IN1

24 Vdc C5

24 Vdc C4

24 Vdc C3

24 Vdc C2

24 Vdc C1

5 Vdc C5

5 Vdc C4

5 Vdc C3

5 Vdc C2

5 Vdc C1
5 Vdc Counter
Input Signals

(C1...C5)

5 Vdc 

24 Vdc 

To M11

To M11

24 Vdc Counter
Input Signals

(C1...C5)

24 Vdc 

24 Vdc 
Input Signals

(IN1...IN8)

24 Vdc 
Output Signals
(OUT1...OUT8)

24 Vdc 

+ –

+ –

+ –

+ –
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I/O Configuration for 140EHC20200

Overview This section describes configuration of the 140EHC20200 high speed counter 
module which operates in pulse or quadrature mode and accepts single ended or 
differentiated inputs.

I/O Map Register 
Assignment

The 140EHC20200 high speed counter requires six contiguous output (4X) and six 
contiguous input (3X) registers in the I/O map.
 
The 4X registers perform the same configuration tasks as the Modzoom screen-
assigned parameters. Also, the preset and the enable inputs connected to the field 
wiring terminal block perform the same functions as those software command 
control bits. When both methods are used to:
� Preset a counter—the last preset executed has precedence.
� Enable/disable a counter—it will only be enabled when both the hardware enable 

input and software enable control bit are in the enable state.
 
For simple applications, the zoom screens rather than the I/O mapped registers can 
be used to configure the module. Zoom screens are used only while the PLC is 
stopped. The selected parameters take effect when the PLC is set to run. For 
applications that require that module parameters be changed while the system is 
running, user logic can modify the I/O map-assigned registers to override the 
previously selected zoom parameters.
 
When using either zoom screens or I/O map registers, the maximum values 
specified in the Load Values Command section are the largest values that can be 
used by the module.
 
The I/O Mapped registers discussed in this section are
4x output registers that:
� Preset and enable/disable input counters.
� Load setpoint and maximum values to define output turn on points.
� Set mode of operation, count, or rate sample.
� Enable output switches and configures their mode of operation.
 
3X input registers that:
� Hold count or rate sample data.
� Display field power status.
� Echo 4X command data after the command is executed by the module.
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EHC20200 
Operations

Four operations can be performed:
� Command 1 CONFIGURES the Module
� Command 2 LOADS VALUES
� Command 3 READ INPUT COUNTER
� Command 4 READS RATE SAMPLE or LAST INPUT COUNT BEFORE 

PRESET
 
Each operation uses one or more of both types of registers assigned to the module. 
In addition to the command definition byte, the first 4X register for all commands 
contain control bits to preset and enable/disable counters of either channel.

Command 1 
CONFIGURES 
the Module 

Command 1 uses three 4X registers and six 3X registers as shown in the following 
figure. 

This command does the following:
� Sets up the module for pulse or quadrature input.
� Sets up the module for count or rate-sample mode. Counters cannot be 

separately configured.
� Defines counter register length—16 or 32 bit.
� Enables output assertion including module communication loss state. Output 

assertion is available if configured for two 16 bit, or one 32 bit counter. No output 
assertion is available if two 32 bit counters are defined, or in rate-sample mode.

� Defines output assertion point.

3X

3X+1

3X+2

3X+3

3X+4

3X+5

4X

4X+1

4X+2
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Command 2 
LOAD VALUES

There are four formats for this command. It uses up to six 4X registers and six 3X 
registers as shown in the following figure. 

Values loaded may be:
� Maximum count and setpoint (i.e., output turn on times).
� Output assertion ON time duration (one input only).
� Rate sample time interval.

Command 3 
READ INPUT 
COUNTER

Command 3 uses one 4X register and six 3X registers as shown in the following 
figure. 

3X

3X+1

3X+2

3X+3

3X+4

3X+5

4X

4X+1

4X+2

4X+3

4X+4

4X+5

3X

3X+1

3X+2

3X+3

3X+4

3X+5

4X
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Command 4 
READS RATE 
SAMPLE or LAST 
INPUT COUNT 
BEFORE 
PRESET

Command 4 uses one 4X register and six 3X registers as shown in the following 
figure. 

Command 
Words Described

The following describes the command words and responses.

Note: 4X register formats for the commands are described first. The 3X register 
contents after issuing Command 1 or 2 are listed after the 4X register description 
for Command 2, since the responses are the same for both. The 3X responses for 
Commands 3 and 4 immediately follow those commands.

Note: When Command 0 (4X = 00XX) or any other undefined commands are 
asserted in the 4X register, the 3X registers will contain the count inputs if in count 
mode (same as Command 3) and the rate sample values when in rate-sample 
mode (same as Command 4).

3X

3X+1

3X+2

3X+3

3X+4

3X+5

4X
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Command 1 - 
CONFIGURE, 
Output Register 
Format  
(4X = 01XX hex) 

The following figure shows the 4x output register for command 1. 

The following figure shows the 4x+1 output register for command 1 (4X+1). 

16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

4X

1 = Enable Counter 1
1 = Disable Counter 1

1 = Preset Counter 2

1 = Enable Counter 2
1 = Disable Counter 2

Configure Command Bit

1 = Preset Counter 1

16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

4X+1

Two 16 bit counters, Output Assertion ON

0/1 = Pulse/Quadrature Input Counter 1
0/1 = Pulse/Quadrature Input Counter 2

One 32 bit counter, Output Assertion ON
Two 16 bit counters, Output Assertion ON
Two 32 bit counters, Output Assertion OFF
0/1 = Rate Sample Mode OFF/ON
         When = 1, automatically sets bits 11 and 12 
(i.e., two 32 bit counters, no Output Assert)
0/1 = Comm Lost Output Assert OFF/ON
 When = 0, if module communication with the bus is lost, 
outputs are disabled. When = 1, outputs continue to operate 
as configured.

0
0
1
1

0
1
0
1
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The following figure shows the 4x+2 output register for command 1. 

Module disable possibility

The Output ON time specified in the Command 2 registers may be used by only 
one of the four outputs. When more than one output is set to mode 5 or 6, the 
module firmware will operate the first one encountered, and disable the other 
outputs set to modes 5 or 6.

Failure to follow this precaution can result in injury or equipment damage.

Output 2A Operating Mode

16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

4X+2

Output 2B Operating Mode
Output 1A Operating Mode
Output 1B Operating Mode

Mode
0
1
2
3
4
5
6
7

Bits
000
001
010
011
100
101
110
111

Description
Disable Output
ON if Count = Setpoint
Latched ON if Count = Setpoint. Hardware RESET required to turn OFF
ON if Count = Maximum Count
Latched ON if Count = Maximum Count. Hardware RESET required to turn OFF
ON when Count = Setpoint for time specified in Command 2 register
ON when Count = Maximum Count for time specified in Command 2 register
Not Used

CAUTION
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Command 2. 
LOAD VALUES, 
Output Register 
Format  
(4X = 02XX hex)

The LOAD VALUES 4X register format depends on the Counter/Rate Sample mode 
selected in Command 1, Register 4X+1, bits 11 and 12. 
If configured for two 16 bit Counters, Output Assert ON, the following figures, which 
shows counters for registers 4X through 4X+5, are displayed. 

Note: Zero set into any 4X register means no change.

16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

4X

1 = Enable Counter 1
1 = Disable Counter 1
1 = Preset Counter 2
1 = Enable Counter 2
1 = Disable Counter 2

Load Values Command 
Bit

1 = Preset Counter 1

Maximum Count for Counter 1 (max = FFFF hex)

16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

4X+1

Setpoint for Counter 1 (max = FFFF hex)

16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

4X+2

Maximum Count for Counter 2 (max = FFFF hex)

16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

4X+3

Setpoint for Counter 2 (max = FFFF hex)

16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

4X+4

Output Assert ON Time (milliseconds, max = 3FFF hex)

16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

4X+5
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If configured for one 32 bit Counter, Output Assert ON, the following figures, which 
show the counters for registers 4X through 4X+5, with low and high word, are 
displayed. 

Note: Zero set into any 4X register pair for 32 bit values or any 4X register means 
no change.

16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

4X

1 = Enable Counter 1
1 = Disable Counter 1
1 = Preset Counter 2
1 = Enable Counter 2
1 = Disable Counter 2

Load Values Command 
Bit

1 = Preset Counter 1

Maximum Count for Counter 1 (max = 7FFFFFFF hex)

16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

4X+1 (Low Word)
4X+2 (High Word)

Setpoint for Counter 1 (max = 7FFFFFFF hex)

16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

4X+3 (Low Word)
4X+4 (High Word)

Output Assert ON Time (milliseconds, max = 3FFF hex)

16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

4X+5
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If configured for two 32 bit Counters - NO Output Assert, the following figures, which 
show the 4X through 4X+4 counters, with low and high word, are displayed. 

Note: Zero set into any 4X register pair for 32 bit values or any 4X register means 
no change.

16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

4X

1 = Enable Counter 1
1 = Disable Counter 1
1 = Preset Counter 2
1 = Enable Counter 2
1 = Disable Counter 2

Load Values Command 
Bit

1 = Preset Counter 1

Maximum Count for Counter 1 (max = 7FFFFFFF hex)

16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

4X+1 (Low Word)
4X+2 (High Word)

Maximum Count for Counter 2 (max = 7FFFFFFF hex)

16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

4X+3 (Low Word)
4X+4 (High Word)
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If configured for Rate Sample Mode, the following figures, which show the 4X 
through 4X+2 counters, are displayed.  

Command 1 and 
Command 2 
Response 
Formats

The following figures show the 3X through 3X+5 response formats. 

Note: Zero set into any 4X register or any 4X register pair for 32 bit values means 
no change.

16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

4X

1 = Preset Counter 1
1 = Enable Counter 1
1 = Disable Counter 1
1 = Preset Counter 2
1 = Enable Counter 2
1 = Disable Counter 2

Load Values Command 
Bit

Rate Sample Timer Value, Counter 1 (milliseconds, max = 3FFF hex)

16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

4X+1

Rate Sample Timer Value, Counter 2 (milliseconds, max = 3FFF hex)

16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

4X+2

16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

3X

Configure or
Load Values 
Command Byte

16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

3X+5

1 = Field Power Lost

3X+1 to 3X+4 echoes 4X+1 to 4X+4 register contents.
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Command 3, 
READ INPUT 
COUNTER, 
Output Register 
Format (4X = 
03XX hex)

The following figure shows the 4X register for Command 3, READ INPUT 
COUNTER, output register format. 

Command 3 
Response 
Format

The following figure shows the Command 3 response format. 

Command 4, 
READ RATE 
SAMPLE or 
READ LAST 
COUNT VALUE 
BEFORE MOST 
RECENT 
PRESET, Output 
Register Format 
(4X = 04XX hex)

The following figure shows the 4x counters for Command 4. 

16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

4X

1 = Preset Counter 1
1 = Enable Counter 1
1 = Disable Counter 1
1 = Preset Counter 2
1 = Enable Counter 2
1 = Disable Counter 2

Read Counter Inputs Com-
mand Bits

16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

3X

Read Counter Inputs
Command Byte

3X+1 and 3X+2 = Counter 1’s 16 or 32 bit Current Count.
3X+3 and 3X+4 = Counter 2’s 16 or 32 bit Current Count.

16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

3X+5

1 = Field Power Lost

16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

4X

1 = Preset Counter 1
1 = Enable Counter 1
1 = Disable Counter 1
1 = Preset Counter 2
1 = Enable Counter 2
1 = Disable Counter 2
Read Rate/Last Count 
Command Bit

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 2887 of 3383



Intelligent/Special Purpose

840 USE 100 00 11/2004 305

Command 4 
Response 
Format

The following figures show the counters for 3X through 3X+5 for command 4. 

I/O Map Status 
Byte

The most significant bit in the I/O Map status byte is used for the 140EHC20200 
High Speed Counter Module. The following figure shows the map status byte 
register. 

16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

3X

Read Rate Sample/
Last Count 
Command Byte

3X+1 and 3X+2 = Counter 1’s 32 bit Rate Sample / Last Count Before Preset.
3X+3 and 3X+4 = Counter 2’s 32 bit Rate Sample / Last Count Before Preset. 

16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

3X+5

1 = Field Power Lost

8 7 6 5 4 3 2 1

1 = Internal Fuse Blown or External Output Supply Lost
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Using I/O 
Mapped 
Registers to 
Operate the High 
Speed Counter

COUNT UP Example
Field connections for this example are illustrated in the EHC202 wiring diagrams 1–
4 in this section. The maximum allowable Vref value is 30 Vdc. Input pulse on-off 
threshold levels for the 5 ... 24 Vdc Vref range are listed in the module specification 
table. The minimum differential input is 1.8 V.
 
The following user logic:
� Configures the module to count up from zero.
� Turns an output on for one count at a setpoint value of 50.
� Continues counting to 100.
� Rolls over to zero and turn on a second output for one count.
� Repeats the operation.
 
See p. 319 for counter timing diagrams illustrating output on times.
 
The following table shows the I/O Map register assignments.

In this example, block moves are used to load the operating parameters into the 
module. This requires pre-defined tables be established. Register values are in HEX 
format.

Module 
Configuration

The following table shows the module configurations.

Module Input Ref Output Ref Description

140EHC20200 300001-300006 400001-400006 EHC20200 High Speed

400101 0140 CONFIGURE command, Disable Counter 2

400102 0000 Pulse input, two 16 bit counters, output assert on Rate Sample 
OFF, disable outputs at bus communication loss

400103 3100 Output 1A on at setpoint, Output 1B on at maximum count +1 
Output 2A and 2B are disabled

400104 0000
Not used by this command400105 0000

400106 0000
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Load Values The following table shows the load values.

Zeros in the 4X registers also mean no change. Setpoint, maximum count and 
assert time can only be set to zero using the Modzoom screens. When the registers 
in this example are echoed, zeros will appear but the actual content in the module 
will be unchanged from previous values. In this example, Counter 2 is disabled and 
its outputs and timed assert have not been selected. Registers 400204 - 6 have no 
meaning.
 
After the module executes the Configure and Load Value’s commands, they are 
echoed in the I/O mapped 3X registers except for the command register’s low 8 bits. 
Command execution time by the module is 1 ms. Actual time between the 4X 
register block move and the echo response display in the 3X registers is dependent 
on User Logic and hardware configuration. An echo of the Configuration command 
registers would appear as follows:

Response for 
Configuration 
Command

The following table shows the echo response for the configuration command. 

400201 0243 LOAD VALUES command, disable Counter 2, preset and enable 
Counter 1

400202 0064 Counter 1 maximum count, count after which Output 1B turns on

400203 0032 Counter 1 setpoint, count when Output 1A turns on

400204 0000 Counter 2 maximum count (not used in this example)

400205 0000 Counter 2 setpoint (not used in this example)

400206 0000 Output Assert Time (Not used in this example, one output only, if used)

Register Value

300001 0100

300002 0000

300003 3100

300004 0000

300005 0000

300006 0000
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Read Input 
Counter 
Command

The following table shows the read input registers.

When this command is issued, the content of the input pulse counter is retrieved. 
The 3X register content would appear as shown in the following table.

3x Register 
Content

 

Reset of Latched 
Outputs

If register 400103 in the Module Configuration Table has been set to 4200, Output 
1A would have been latched on at setpoint and Output 1B latched on at maximum 
count. Wiring Diagrams 2 and 4 show how the encoder Z outputs could be used to 
reset the latched outputs. The minimum pulse width to reset outputs is 1 s.

40301 0300 READ INPUT COUNTER command

40302 0000

Not used by this command
40303 0000

40304 0000

40305 0000

40306 0000

Register Value Description

300001 0300 Command echo

300002 XXXX Current input count

300003 0000 Zeros as the count will not exceed 100. For counts above 65,536, this 
register is a multiplier. As an example: 30002 has a value of 324 and 
30003 a value of 3.The total count is (65,536 x 3) + 324 = 196,932

300004 0000 Counter 2 is disabled

300005 0000 Counter 2 is disabled

300006 0X00 X is the field power indicator
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User Logic The User Logic illustrated accomplishes the module’s configuration and then causes 
the input counter to be displayed after the first three successive scans by the PLC 
when it is in RUN mode.The following figure shows the module’s configuration in 
RUN mode. 

300001

#00256
TEST

#00001

300001

#00512
TEST

#00001

000011

000010

000010

000012

Read Counter

Load Configuration

Load Configuration Done

Load Values

Check Configuration 

Check Load Values Echo

Configuration Done

Load Values Done

000011

000012

000010

400101

400001
BLKM

#00006

400201

400001
BLKM

#00006

400301

400001
BLKM

#00006

P

P
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COUNT DOWN 
Example

The COUNT DOWN example uses the same wiring as in the count up example, 
except the Input 1B+ level is changed to common (connected to Vref-) for Pulse 
Inputs illustrated in Wiring Diagrams 1 and 2. For Quadrature Inputs, no wiring 
change is required as the count direction is decoded internally by sensing the phase 
shift change between inputs A and B.
 
The User Logic is the same as for the count example. The actual operation of the 
module is different in that the output associated with maximum count turns on after 
zero count has been reached.
 
The example configures the module to decrement the input count from the maximum 
value, turn on an output at a setpoint value of 50, and turn on a second output after 
the input counter had reached zero and rolled over to the maximum count; the 
operation is then repeated. The initial loading of the maximum count will not cause 
its associated output to turn on.

RATE SAMPLE 
Example for 
Either Pulse or 
Quadrature Input

Field connections for this example are illustrated in Wiring Diagrams1–4. The 
connections on terminals 15 and 16 are optional, depending on the use 
requirements of the outputs. Terminals 39 and 40 always require the 24 Vdc supply 
connections. The maximum allowable Vref value is 30 Vdc. Input pulse on-off 
threshold levels for the 5 ... 24 Vdc Vref range  are listed in the module specification 
table. The minimum differential input is 1.8 V.
 
As with count examples, tables are set up and transferred to the module using block 
moves. The User Logic for Rate Sample is the same as that used for Pulse Input 
Count Up/Down.

Module 
Configuration

The following table shows the module configurations.

400101 0140 CONFIGURE command, Disable Counter 2

400102 1000 Pulse input, Rate Sample ON, disable outputs at bus 
communication loss (Note: Bits 11 and 12 were not required.)

400103 0000  
 
Not used by this command

400104 0000

400105 0000

400106 0000
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Load Values The following table shows the load values.

Read Rate 
Sample

The following table shows a read rate sample.

When this command is issued, the input pulse counter content is retrieved. The 3X 
register content is the count over the time period selected in the Load Values 
registers 4X + 1 and 4X + 2. The 3X response to the Read-Rate Sample command 
in register 40301 is as follows.

Response to 
Read Rate 
Sample 
Command

The following table shows the responses to the read rate sample command. 

400201 0243 LOAD VALUES command, disable Counter 2, preset and enable Counter 1

400202 XXXX Counter 1 Rate Sample Time in milliseconds

400203 0000 Counter 2 Rate Sample Time in milliseconds (Not used in this example)

400204 0000 Not used by this command

400205 0000

400206 0000

Note: Command echoes are the same as described in the Pulse Input Count Up/
Down examples.

40030 0400 READ INPUT COUNTER command

400302 0000

Not used by this command
400303 0000

400304 0000

400305 0000

400306 0000

Register Value Description

300001 0400 Command echo

300002 XXXX Counter 1 Input rate low word

300003 XXXX Counter 1 Input rate high word: this register is a multiplier. As an 
example: 30002 has a value of 324 and 30003 a value of 3. The 
total count is (65,536 x 3) + 324 = 196,932

300004 0000 Counter 2 is disabled

300005 0000 Counter 2 is disabled

300006 0X00 X is the field power indicator
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Rate Sample 
Mode Caution

If a version 02.00 or higher module replaces a module which has a version number 
less than 02.00 in a Rate Sample mode application, extra software configuration 
may be required. 
 
Rate Sample mode is set using Command 1, CONFIGURE (01XX), 4X+1 register, 
bit 13 = 1 (see the description of Command 1 in this section).

The following figure shows the module’s label. 

In modules prior to V02.00, when Rate Sample mode was selected, input was 
always handled as if it were generated by a pulse encoder. For example, 60 count 
per revolution encoders, either pulse or quadrature types, would give a rate of 60 for 
a one-second revolution when the interval was set for one second.
 
Users are cautioned that beginning with V2.00 modules, if a quadrature type 
encoder is used to provide count input and Pulse/Quadrature Input Counter 1 and 
2, bits 9 or 10, are set to 1, the module will detect all edges. The result is four times 
the rate sample value as would be accumulated with an equivalent pulse encoder 
input. In the example in the above paragraph, the rate sample would be equal to 
240.
 
Encoder type selection is set using Command 1, CONFIGURE (01XX), 4X+1 
register, bits 9 or 10 (see the description of Command 1 in this section).
 
If the Encoder Type select bits are set to 0, either type of encoder will produce the 
Rate Sample, as did versions of the module that were lower than V02.00.

Note: To verify the version of the module, reference the indicated label found on 
the top front of the module.

140
EHC 202 00
HI SPEED CTR

High Speed CTR 2CH
500KHz                     02.00

Note: Modules labeled with 
PV and SV designations are 
newer than 02.00 marked 
models
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Wiring Diagram 1 The following figure shows the EHC20200 wiring diagram 1. 

Note: Notes on Wiring Diagram 1.
1. Single ended pulse input.
2. Constant enable.
3. Count up.
4. Outputs 1A and 1B operate relays.
5. Counter 2 not used.
6. N/C = Not Connected.
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ENABLE 2-

N/C

OUTPUT 2A
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Wiring Diagram 2 The following figure shows the EHC20200 wiring diagram 2. 

Note: Notes on Wiring Diagram 2
1. Differential pulse input.
2. Constant enable.
3. Zero pulse resets outputs 1A and 1B.
4. Count up.
5. Outputs a and B operate relays.
6. Counter 2 not used.
7. N/C = Not Connected.
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Wiring Diagram 3 The following figure shows the EHC20200 wiring diagram 3. 

Note: Notes on Wiring Diagram 3
1. Quadrature input.
2. Constant enable.
3. Outputs 1A and 1B operate relays.
4. Counter 2 not used
5. N/C = Not Connected.
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Wiring Diagram 4 The following figure shows the EHC20200 wiring diagram 4. 

Note: Notes on Diagram 4.
� Differential quadrature input.
� Constant enable.
� Zero pulse reset Output 1A and 1B.
� Output 1A and 1B operate relays.
� Counter 2 not used.
� N/C = Not Connected.
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Module Zoom 
Selections

Push <Enter> to display and select applicable parameters.
The following figure shows the module zoom selections.  

 
The next lines apply ONLY IF the counter is in 2x16, Output Assert Mode:

Counter X Maximum Count: * 0 DEC

Counter X Setpoint (alarm): * 0 DEC

Time Output On: 0 DEC  milliseconds (16383 maximum)

Terminal Count

Latched Terminal

Timed Setpoint

Timed Terminal

Counter X output mode
Output Coil X mode:

2x16 Assert Outp

2x32 Assert Outp

2x32 No Assert

Rate Sample Mode

Number of counters, output assertion:

Setpoint

Latched Setpoint

Off

On

Comm lost output assert override:

2x16 w/ Output

2x32 w/ Output

2x32 No Output

Rate Sample Mode

Number of counters, output assertion:

Incremental

Quadrature

Counter X mode control:

Note: When OFF, outputs are
disabled when communica-
tion with the bus is lost. When
ON, outputs continue to oper-
ate as configured.

Note: Only one output
should be configured
as timed (Setpoint or
Terminal). 
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*Refer to Load Values Command section for the maximum values that may be used 
by the module.
 
The next lines apply ONLY IF the counter is in 1x32, Output Assert Mode:

*Refer to Load Values Command section for the maximum values that may be used 
by the module.
 
The following figure shows the number of counters in output assertion. 

The next lines apply ONLY IF the counter is in 2x32, No Output Assert Mode:

*Refer to Load Values Command section for the maximum values that may be used 
by the module.
 
The next line applies ONLY IF the counter is in Rate Sample Mode:

Counter 2 Maximum Count: * 0 DEC

Counter 2 Setpoint (alarm): * 0 DEC

Time Output On:  0 DEC  milliseconds (16383 maximum)

Words 2-3: Counter 1 Maximum Count: * 0  DEC

Words 4-5: Counter 2 Maximum Count: * 0  DEC

Rate Sample Timer X: 0  DEC   milliseconds   (65535 maximum)

Note: Any Number of counters, output assertion selection pop-up menu can be 
used as they reflect each other.

2x16 Assert Outp

2x32 Assert Outp

2x32 No Assert

Rate Sample Mode

Number of counters, output assertion:
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140EHC20200 High Speed Counter Module

Overview The EHC20200 offers the following features: 
� Two counters that operate in pulse or quadrature mode and accept single- ended 

or differential inputs.
� Two FET output switches for each counter — turned on when the counter 

reaches programmed setpoint or maximum values, and turned off by changes in 
counter values, software commands, or a hard wired reset from the field.

 
See p. 294 for configuring and operating the EHC20200 with Modsoft.

EHC20200 High 
Speed Counter 
Module

The following figure shows the EHC20200 Two Channel High Speed Counter 
module. 

140
EHC 202 00
10 80 vdc out

X X
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X
X
X

X
X
X
X
X

X
X
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X
X
X

Removable Door

Customer Identification Label
(Fold label and place it inside the door)

Field Wiring
Terminal Strip
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Specifications The following table shows the specifications for the EHC20200 High Speed Counter 
module.

Specifications

Number of Channels 2 with 2 outputs each

LEDs Active

F 

8 Input Status LEDs (Green)

4 Output Status LEDs (Green)

Count Frequency 500 kHz max with differential inputs. 250 kHz max with 
single-ended inputs.

Registers Required 6 Words In
6 Words Out

Data Formats

16 Bit Counter 65,535 Decimal

32 Bit Counter 2,147,483,647 Decimal

Discrete Inputs

Operation Modes Incremental
Quadrature

Max Continuous Input Voltage 30 Vdc 

Input Threshold

Single Ended Mode
VREF Supply
+ 5 Vdc
+ 12 Vdc
+ 24 Vdc

 
On State (Vdc)
0 ... 2.0
0 ... 5.0
0 ... 11.0

 
Off State (Vdc)
3.5 ... 5.0
7.0 ... 12.0
13.0 ... 24.0

Differential Mode (Minimum) 1.8 Vdc

Input Resistance 10 k

Discrete Outputs

Output Levels (1A, 1B, 2A, 2B)

FET Switch ON Supply - 0.4 Vdc

FET Switch OFF 0 Vdc (ground reference)

Max Load Current (each output) 0.5 A

Output Off State Leakage 0.4 mA max @ 30 Vdc

Output On State Voltage Drop 0.4 Vdc @ 0.5 A

Output Protection 36 V transorb for transient voltage suppression

Miscellaneous

Isolation (Channel to Bus) 1780 Vac rms for 1 minute 
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Fuse Location The following figure shows the fuse location. 

Fault Detection Blown fuse detect, loss of outputs 1A, 1B, 2A, 2B field 
power

Power Dissipation 4.0 W + 0.4 x total module load current

Bus Current Required 650 mA

External 24 Vdc Power Supply 19.2 ... 30 Vdc, 24 Vdc nominal, 50 mA required, plus the 
load current for each output

Fusing Internal: 2.5 A fuse, (Part # 043503948 or equivalent)
External: User discretion

Compatibility Programming Software: Modsoft V2.32 or Concept 2.0 at a 
minimum
Quantum Controllers: All, V2.0 at a minimum

Specifications

Note: Turn off power to the module and remove the field wiring terminal strip to 
gain access to the fuse.

140
HEC 202 00
10 80 vdc out

X

Fuse 
Location
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LED Indicators 
and Descriptions

The following figure shows the LED indicators for the EHC20200 High Speed 
Counter module. 

The following table shows the LED descriptions for the EHC20200 high speed 
counter. 

LED Descriptions

LEDs Color Indication when On

Active Green Bus communication is present

F Red Indicates internal fuse blown or loss of output power supply

In 1 Green Counter 1 input

En 1 Green Enable Counter 1 input

Pre C1 Green Preset Counter 1 input

Res 01 Green Reset Output 1A, 1B

In 2 Green Counter 2 input

En 2 Green Enable Counter 2 input

Pre C2 Green Preset Counter 2 input

Res 02 Green Reset Output 2A, 2B

Out 1A Green Counter 1A output

Out 1B Green Counter 1B output

Out 2A Green Counter 2A output

Out 2B Green Counter 2B output

Active F

In 1

En 1

Pre C1

Res 01

Out 1A

Out 1B

In 2

En 2

Pre C2

Res 02

Out 2A

Out 2B
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Controlling the 
Module

Hardware inputs from the field can be used to:
� Increment/decrement the input counters with serial pulses from encoders or other 

square wave sources.
� Set direction of count.
� Reset the outputs.
 
Hardware inputs from the field and software commands are used together to:
� Enable the count input.
 
Hardware inputs from the field or software commands can be used to:
� Preset the input counter to zero or maximum count. 
 
Software commands can be used to:
� Configure the counters for pulse (tachometer) or quadrature mode.
� Configure for 16 or 32 bit counters, with or without output assertion.
� Configure the module to operate in either count or rate-sample mode.
� Option for outputs to operate or not operate if backplane bus communication is 

lost (i.e., a fault condition).
� Option for outputs to switch on when setpoint and/or maximum values are 

reached.
� Define the setpoint and maximum count values.
� Define ON time for outputs.
� Disable outputs.
� Read the input counter totalizing or rate sample values.
� Retrieve the old (previous) input counter value after the counter has been preset.
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Timing Diagrams 
and Parameters

This section includes timing diagrams and parameters for the 140EHC20200 
counter modules. Timing diagrams and a timing parameter table for the 
140EHC20200 counter module are shown below. 

The following table shows the EHC20200 timing parameters.

Module 
Functions

The following functions apply to the EHC202 high speed counter module.

Timing Parameters Limits

Filter
200 Hz

No Filter
500 khz

Tdly1 Count to Output Assertion Delay (MAX) 4.8 ms 40 s

Tdly2 Preset/Reset to Output Delay (MAX) 4.8 ms 40 s

Tpw1 Count/Reset Pulse Width (MIN) 2.5 ms 1 s

Tpw2 Preset Pulse Width (MIN) 2.5 ms 500 s

Tst Enable/Reset/Preset to Count Setup Time (MIN) 2.5 ms 2 s

Thold Enable/Reset to Count Hold Time (MIN) 2.5 ms 2 s

Note: The timing parameter limits are measures at the module field terminal 
connector at the logic low threshold level.

Tpw 1

Thold
Tst

Tst

Tst

Tdly1

Tdly2

Tpw 2

Tpw 1

Count Input

Enable

Preset

Reset

Output Assertion

EHC20200 Timing Diagrams
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COUNT UP The input counter is reset to zero if the count direction input is UP and a preset 
(hardware or software) or Load Value command is sent to the module.
 
When counting in the UP direction, the input counter increments to the maximum 
value, the next input pulse sets the counter to zero and it continues counting back 
up to the maximum value.

COUNT DOWN The input counter is set to maximum count if the count direction is down and a preset 
(hardware or software) or Load Value command is sent to the module.
 
When counting in the DOWN direction, the input counter is decremented from the 
maximum value to zero. The next pulse resets the input counter to the Maximum 
value and the increment down starts again.

REMOVE 
ENABLE

This function disables the input counter, causing it to stop incrementing and hold the 
count accumulated prior to disabling.

OUTPUTS When configured in the count mode, outputs will turn on for defined times when 
setpoints or maximum values have been reached. 
 
No output assertion in two 32 bit counter mode or rate sample.
 
Programmed ON time for outputs can be set for one channel, one output and one 
trigger point only.
 
In a running controller, latched outputs are turned off only by a hardware RESET 
input. If no reset is provided, the outputs latched on will turn off when the controller 
is stopped.

COUNTER 
PRESET

This is both a hardware and software function. In the event that both methods are 
used, the last one executed has precedence. An input counter will be automatically 
preset whenever a new maximum value or rate sample time is loaded.

COUNTER 
ENABLE

Both hardware and software enables are required for an input counter to operate. 
An input counter will be automatically software enabled whenever a new maximum 
value is loaded or a preset (hardware or software) is sent to it.

RATE SAMPLE 
VALUE

The rate sample value is held and may be accessed during count operations. The 
value read is from the last configured and completed rate sample interval.
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QUADRATURE 
MODE

When the module is configured for quadrature mode operation, the counter requires 
encoder pulses on inputs A and B.
 
In quadrature mode, all input signal edges are counted. A 60 count/revolution 
encoder will produce a count of 240 for one shaft rotation.

Miscellaneous 
Information

Field wire to Counter 2 inputs and outputs, when configured for one 32 bit counter 
with output assertion. The unused Counter 1 must have its + (plus) inputs connected 
to VREF+.
 
Input counts and parameters are not maintained in the module at power down. The 
rewrite of parameters at power up must be done with either user logic or Modzoom-
type preset panel selections. 
 
The 200 Hz filter for each counter can be activated by strapping the Lo Filter Sel 
terminal to the Return terminal. This function provides noise immunity for low 
frequency applications and can also be used for relay debounce.

Operation The following information describes the operation of various module functions.

Rate Sample To rate sample, the module must be:
� Configured for pulse or quadrature mode.
� Configured for Rate Sample mode.
� Loaded with the Rate Sample time value.
� Enabled to count, using hardwired input and software control bits.

Pulse Count To count pulses, the module must be:
� Configured for pulse or quadrature mode.
� Configured for counter display: two 16 bit, one 32 bit, or two 32 bit counters.
� Loaded with the maximum count.
� Enabled to count, using hardwired input and software control bits.

Pulse Count and 
Turning Outputs 
On/Off

To count pulses and turn outputs on and off, the module must be:
� Configured for pulse or quadrature mode.
� Configured for two 16 bit or one 32 bit counter. 
� Configured to assert or not assert outputs at the programmed count values when 

the module loses communication with the bus (fault condition).
� Configured to specify if outputs turn on at a setpoint or maximum count, turn on 

at those points for a specific amount of time, or remain latched. If latched, outputs 
can only be reset by a hard wired input. 

� Loaded with setpoint values, maximum count values, and output assert time.
� Enabled to count using hardwired input and software control bits.
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Counter Rollover 
Examples for 
Pulse Input

  

Count is from 0  -> 10 (Maximum Count) 
Output A turns on at Setpoint = 5
Output B turns on after Input Count = Maximum (Terminal) Count = 10
  

Count is from 10 (Maximum Count) -> 0
Output A turns on at Setpoint = 5
Output B turns on after Input Count = 0

Example 1 - Count Up

Pulse Input

Input Counter

Output A

Output B

Example 2 - Count Down

Pulse Input

Input Counter

Output A

Output B

Note: Outputs are not latched.
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Counter Rollover 
Examples for 
Quadrature Input

  

Count is from 0  -> 10 (Maximum Count) 
Output A turns on at Setpoint = 5. Output B turns on after Input Count = Maximum 
(Terminal) Count = 10
  

Count is from 10 (Maximum Count) -> 0
Output A turns on at Setpoint = 5
Output B turns on after Input Count = 0

Example 1 - Count Up

Input B

Input 

Output A

Output B

Input A

Counter

Example 2 - Count Down

Input B

Input 

Output A

Output B

Input A

Counter

Note: Outputs are not latched.
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Wiring Diagram 
Signal 
Descriptions

The following table shows the wiring diagram for signal descriptions.

Parameter Description/Usage

INPUT A Single ended or differential count input or Phase A for quadrature mode.

Single ended (active low only) uses Input 1A+ and/or Input 2A+.

Input 1A- and/or Input 2A- are not connected. Differential input encoders use 
both plus (+) and minus (-) inputs.

INPUT B Direction level for non-quadrature devices or Phase B for quadrature mode.

Direction inputs for non-quadrature input devices are: 
Count Up = High Voltage Level
Count Down = Low Voltage Level

For single ended Input devices, only Input 1B+ and/or Input 2B+ are used. Input 
1B- and 2B- are not connected. Differential input encoders use both plus (+) and 
minus (-) inputs.

PRESET C Presets count register(s). Low level causes preset. 

For single ended Preset inputs, only Preset 1C+ and/or Preset 2B+ are used. 
Preset 1C- and 2C- are not connected. Differential input encoders use both plus 
(+) and minus (-) inputs.

OUTPUT 
RESET 0

Low level resets Outputs 1A, 1B, 2A, and 2B to OFF if latched. 

For single ended Reset inputs, only Reset 10+ and/or Reset 20+ are used. 
Reset 10- and 20- are not connected. Differential input encoders use both plus 
(+) and minus (-) inputs.

ENABLE Low level enables counting.

For single ended Enable inputs, only Enable 1+ and/or Enable 2+ are used. 
Enable 1- and 2- are not connected. Differential input encoders use both plus 
(+) and minus (-) inputs.

VREF Field input device power source connection. Also, connect any unused (+) 
inputs to the group VREF terminal or the one in use (30 Vdc max).

Group A = Terminal 17

Group B = Terminal 37

Group A and Group B VREF supplies can be different voltage levels.

LO FILTER 
SEL

Enables the internal 200 Hz filter when connected to Return Terminal 39.

OUTPUT Internal FET switches connect the output supply wired to Terminal 40 to the 
Output 1A, 1B, 2A, 2B terminals at output assert times.

POWER 
SUPPLY

External 24 Vdc power supply (+) connection. Required for the module interface 
and for Outputs 1A, 1B, 2A, and 2B.

RETURN External 24 Vdc power supply (-) connection. Required for the module interface 
and for Outputs 1A, 1B, 2A, and 2B.
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Wiring Diagram The following figure shows the 140EHC20200 wiring diagram. 

2

10

4

6

8

12

14

16

18

20

22

24

26

28

30

32

34

36

38

40 39

37

35

33

31

29

27

25

23

21

19

17

15

13

11

9

7

5

3

1

+ –

+ –

+ –

......

INPUT 1A-

INPUT 1B-

PRESET 1C-

OUTPUT RESET 10-

N/C

ENABLE 1-

N/C

OUTPUT 1A

LO FILTER SEL 1

N/C

INPUT 2A-

INPUT 2B-

PRESET 2C-

OUTPUT RESET 20-

N/C

ENABLE 2-

N/C

OUTPUT 2A

LO FILTER SEL 2

POWER SUPPLY

INPUT 1A+

INPUT 1B+

PRESET 1C+

OUTPUT RESET 10+

N/C

ENABLE 1+

N/C

OUTPUT 1B

VREF1

N/C

INPUT 2A+

INPUT 2B+

PRESET 2C+

OUTPUT RESET 20+

N/C

ENABLE 2+

N/C

OUTPUT 2B

VREF2

RETURN

VREF
0V

24 Vdc

Pulse

VREF

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 2913 of 3383



Intelligent/Special Purpose

840 USE 100 00 11/2004 331

The preceding wiring diagram shows single ended connections for:.

See p. 294 for both differential pulse encoder input and single ended or differential 
quadrature encoder input wiring diagrams.

Terminal 1 Pulse encoder input (sinking device)

Terminal 3 Input 1B count UP direction

Terminal 5 Unused hardwire Preset tied high

Terminal 7 Output Reset tied high, not required; outputs not used

Terminal 11 Hardware enabled (software enable also required using predefined 
Modzoom or 4X register

Terminal 17 Required Vref+ connection

Terminal 21 
Terminal 23 
Terminal 25 
Terminal 27 
Terminal 31 
Terminal 37 

Counter 2 not used. These terminals must be connected VREF+.

Terminal 39 Required Output Supply Return

Terminal 40 Required Output Supply
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140ESI06210 ASCII Interface Module

Overview The ASCII Interface Two Channel module is a Quantum communications interface 
module used to:
� Input messages and/or data from an ASCII device to the CPU.
� Output messages and/or data from the CPU to an ASCII device.
� Bi-directionally exchange messages and/or data between an ASCII device and 

the CPU.

Related 
Documentation

For more detailed information on use of the ASCII interface module, refer to the 
Quantum Automation Series 140ESI06210 ASCII Interface Module User Guide 
(840 USE 108 00).

ASCII Interface 
Module

The following figure shows the ESI06210 ASCII interface module components. 

140
ESI 062 10
10 80 vdc 

X

Removable Door

Customer Identification Label
(Fold label and place it inside door)

Model Number
Module Description 
Color Code

Port 1
RS232

Port 2
RS232C

Reset

Port 1
RS232CP

or
t 1

P
or

t 2

RS-232
Port 1/Port 0

RS-232 Port 2

LED Area

Reset Button
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Specifications The following table shows the specifications for the ASCII interface two channel 
module.

Specifications

Data Interface

RS-232C 2 serial ports (9-pin D-shell), non-isolated 

Cabling (Maximum cable length 
20 m shielded) 

990NAA26320, Modbus Programming Cable, RS-232, 12 
ft. (2.7 m) 

990NAA26350, Modbus Programming Cable, RS-232, 50 
ft. (15.5 m)

Firmware Specifications

Port Performance Burst Speed: 19.2 k baud each port. Continuous Speed: 
Application dependent

Depth of Nested Messages 8

Buffer Size 255 Input. 255 Output

Number of Messages 255

Maximum Message Length 127 characters plus 1 checksum

Memory

RAM 256 kb for data and program + 2 kb dual port ram 

Flash-ROM 128 kb for program and firmware 

Power Dissipation 2 W max

Bus Current Required 300 mA

Fusing

Internal None

External User discretion

Required Addressing 12 Words In
12 Words Out

Compatibility

Programming Software Modsoft V2.4 or Concept 2.0 at a minimum

Data Formats Supported Text, Decimal, Fixed Point, Nested Write Message, Set 
Register Pointer, Print Time/Date, Repeat, Space, 
Newline, Control Code, Flush Buffer

Quantum Controllers All, Executive V2.0 at a minimum

Battery Backup Module 140XCP90000
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LED Indicators 
and Descriptions

The following figure shows the ESI06210 LED indicators. 

The following table shows the ESI06210 LED descriptions.

LEDs Color Indication when On

R Green The module has passed powerup diagnostics

Active Green Bus communication is present

F Red The module has detected a fault

Rx1 Green Received data on RS-232C Port 1

Tx1 Green Transmitted data on RS-232C Port 1

Rx2 Green Received data on RS-232C Port 2

Tx2 Green Transmitted data on RS-232C Port 2

Status Yellow Status

Error 1 Red There is an error condition on Port 1

Error 2 Red There is an error condition on Port 2

ActiveR

Error 1

F

Error 2

Rx1

Tx1

Rx2
Tx2

Status
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LED Blinking 
Sequence

The following table shows the blinking sequence of the F, Status, Error 1, and Error 
2 LEDs. 

Status LED 
Crash Codes

The following table shows a table of Status LED crash codes.

LEDs and Blinking Sequence

F Status Error 1 Error 2 Description

F Status Error 1 Error 2 Description

OFF ON OFF OFF Programming mode

OFF OFF ON N/A Serial Port 1 incurred a buffer overrun

OFF OFF N/A ON Serial Port 2 incurred a buffer overrun

N/A Blinking 
(See the next table)

OFF OFF The ASCII module is in kernal mode and 
may have an error

Number of Blinks 
(one per second)

Code (in hex) Error

Steady 0000 Requested kernal mode

4 6631 Bad micro controller interrupt

5 6503 RAM address test error

6 6402 RAM data test error

7 6300 PROM checksum error (EXEC not loaded)

6301 PROM checksum error

630A Flash-message checksum error

630B Executive watchdog timeout error

8 8000 Kernal other error

8001 Kernal PROM checksum error

8002 Flash program error

8003 Unexpected executive return
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Front Panel 
Connectors and 
Switches

The ESI has two serial ports which it uses to communicate with serial devices. The 
following is the pinout connections for the ASCII module serial ports.
  

RS-232C Serial 
Ports

The following table shows the pin number and description for the RS-232C serial 
ports.

The serial port interface allows the user to configure the module and to program the 
ASCII messages into the module. This is only activated when the module enters into 
its programming mode via the front panel push button.

1

2

3

4

5
9

8

7

6

Connection
No Connection

Pin Number Signal Name Description

1 DCD Carrier Detect

2 RXD Receive Data

3 TXD Transmit Data

4 N/A Not Connected

5 GND Signal Ground

6 N/A Not Connected

7 RTS Request to Send

8 N/A Not Connected

9 N/A Not Connected

Shield N/A Chassis Ground

Note: The serial port is capable of communicating with either a dumb terminal or a 
PC using terminal emulation software (i.e., PROCOMM).
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Serial Port Setup When programming mode is entered, one of the RS-232 serial ports is set to a 
standard terminal communication’s configuration to communicate with the user on 
the programming terminal via a Modbus. This communication configuration consists 
of the following.
 

The serial port configuration has been set this way so that the configuration of the 
port is a known configuration and may or may not be the same configuration that is 
used when the module is running.

Front Panel 
Reset Push 
Button

A recessed push button on the front of the module is used to reset the module. 

Baud rate: 9600

Data bits: 8

Stop bits: 1

Parity bit: None (disabled)

Keyboard Mode: ON (Character echo)

XON/XOFF: ON

RESET
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140HLI34000 High Speed Interrupt Module

Overview The High Speed Latch and Interrupt 24 Vdc 16x1 Sink/Source Input module accepts 
24 Vdc inputs and is for use with 24 Vdc sink/source input devices.

Related 
Documentation

For more detailed information on the use of a Quantum High Speed Interrupt 
module, refer to the Quantum Automation Series 140HLI34000 High Speed 
Interrupt I/O Module User Guide (840 USE 112 00).

High Speed 
Interrupt Module

The following figure shows the components of the HLI34000 high speed interrupt 
module. 

X

X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X

X
X

X

X
X
X

X

X
X
X

X
X
X
X
X

X
X
X
X
X
X

Removable Door

Customer Identification Label
(Fold label and place it inside the door)

Part #31000207Field Wiring
Terminal Strip

Model Number
Module Description 
Color Code

LED Area

2
3

5

7

9

11

13

15

17

19

23

25

27

29

31

33

35

37

39

1

4

6

8

10

12

14

16

18

24

26

28

30

32

34

36

38

40

140
HLI 340 00
10 80 vdc 

X

21
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Specifications The following table shows the specifications for the HLI34000 high speed interrupt 
module.

Specifications

Number of Input Points 16 isolated points

LEDs Active  1 ... 16 (Green) - Indicates point status

Required Addressing 1 Word In

Operating Voltages and Currents 

ON (voltage) 15 ... 30 Vdc 

OFF (voltage) -3 ... +5 Vdc

ON (current) 2.0 ... 8.0 mA

OFF (current) 0 ... 0.5 mA

Absolute Maximum Input

Continuous 30 Vdc

Response

OFF - ON 30 s (max)

ON - OFF 130 s (max)

Input Protection 30 Vdc reverse polarity

Isolation

Point to Point 500 Vac rms for 1 minute

Point to Bus 1780 Vac rms for 1 minute 

Fault Detection None

Bus Current Required 400 mA

Power Dissipation 2.0 W + 0.30 W x the number of points on

External Power Not required for this module

Fusing

Internal None

External User discretion
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LED Indicators 
and Descriptions

The following figure shows the LED indicators for the HLI34000 high speed interrupt 
module. 

The following table shows the LED descriptions for the HLI34000 high speed 
interrupt module

LED Descriptions

LEDs Color Indication when On

Active Green Bus communication is present.

1 ... 16 Green The indicated point or channel is turned on.

Note: Due to the speed of the module, LED indications do not represent the state 
of the input signal, when the input signal is a short duration pulse.

ACTIVE

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16
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Wiring Diagram The following figure shows the wiring diagram for the HLI 340 00 High Speed 
Interrupt module. 

Note:  
1. Either shielded or unshielded signal cables may be used (the user should consider using 

shielded wire in a noisy environment). Shielded types should have a shield tied to earth 
ground near the signal source end. 

2. N / C = Not Connected

N/C

INPUT 4(+)– +

+

INPUT 1(+)
2

10

4

6

8

12

14

16

18

20

22

24

26

28

30

32

34

36

38

40 39

37

35

33

31

29

27

25

23

21

19

17

15

13

11

9

7

5

3

1

INPUT 2(+)

INPUT 3(+)

INPUT 5(+)

INPUT 6(+)

INPUT 7(+)

INPUT 8(+)

N/C

N/C

N/C N/C

N/C

N/C

24 Vdc

INPUT 9(+)

INPUT 10(+)

INPUT 11(+)

INPUT 12(+)

INPUT 13(+)

INPUT 14(+)

INPUT 15(+)

INPUT 16(+)

INPUT 1(-)

INPUT 2(-)

INPUT 3(-)

INPUT 4(-)

INPUT 5(-)

INPUT 6(-)

INPUT 7(-)

INPUT 8(-)

INPUT 9(-)

INPUT 10(-)

INPUT 11(-)

INPUT 12(-)

INPUT 13(-)

INPUT 14(-)

INPUT 15(-)

INPUT 16(-)

Sinking Field Device

Sourcing Field Device

24 Vdc

N/C
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140MSB/MSC10100 Quantum MSX Motion Modules

Overview The Quantum single axis motion (MSX) modules are incremental encoder 
(140MSB10100) or resolver and encoder (140MSB/MSC10100) feedback-only 
modules contained in a single-width housing. It works with servo motors that use 
Cyberline drives and other types of DC and brushless drives from other 
manufacturers. 

Related 
Documentation

For detailed information on the use of MSX motion modules, refer to the Quantum 
Automation Series 140MSX10100 Single Axis Motion Module Reference Guide 
(840 USE 105 00).

MSX Motion 
Modules

The following figure shows the components of the MSX motion modules. 

140
MSB 101 00
10 80 vdc out

X

Removable Door

Customer Identification Label
(Fold label and place it inside door)

Model Number
Module Description 
Color Code

Modbus
Connector

Servo Port
Connector

LED Area
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Operational 
Specifications

The following table shows the operational specifications for the servo.

The following table shows the operations specifications for communication.

The following table shows the operational specifications for the application program.

Servo

Commutation Update Rate 0.25 ms

Velocity Loop Update Rate 0.5 ms

Velocity Loop Bandwidth > 100 Hz

Velocity Range 0 - 6000 rpm

Position Loop Update rate 1 ms

Position Accuracy - Resolver +/- 10 arc minutes typical, +/- 15 arc minutes max

Position Repeatability - Resolver +/- 5 arc minutes max

Position Accuracy - Encoder Encoder dependent, 0.5 arc minutes max

Communication

Protocol Modbus

Address (set by software) 1 default

Required Addressing 6 Words In, 6 Words Out

Baud Rate (set by software) 300 - 19200 baud, 9600 default

Application Program

Execution Rate See note below

Storage 650 instructions

Note: A majority of the instructions typically take 1 ms to execute. The execution 
time of an instruction, though, is not constant. The execution time can increase due 
to factors such as: if the Sync Ratio Mode is on, how often the position generator 
must execute to plan out new moves, how many "whenever"s are enabled, and the 
number of sources requesting commands to be executed (e.g., backplane, internal 
program, Modbus port), etc. If timing is extremely critical to an application, actual 
time must be determined experimentally by running the actual application program.
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The following table shows the operational specifications for high speed input.

The following table shows the operational specifications for discrete inputs.

The following table shows the operational specifications for discrete outputs.

The following table shows the operational specifications for analog input.

High Speed Input

Position Capture Time 250 s max

Isolation 500 V to system bus

Pulse Width 25 s

Minimum Time Between Successive Captures 20 ms

Discrete Inputs

Number 7

Scan Time 1.5 ms

Isolation 500 V to system bus

Discrete Outputs

Number 3

Update Time 10 ms max

Isolation 500 V to system bus

Reset State 0 V, nominal

On State 24 V, nominal

Output Type Totem pole (sink/source)

Protection Short circuit, overvoltage

Fault Overcurrent detected

Analog Input

Number 1

Scan Time 15 ms

Data User configurable

Range +/- 10 V

Accuracy +/- 100 mV, plus offset
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The following table shows the operational specifications for analog output.

The following table shows the operational specifications for the resolver feedback 
(fully configured version).

The following table shows the operational specifications for the incremental encoder 
feedback.

The following table shows the operational specifications for compatibility.

Analog Output

Number 1

Scan Time 20 ms

Data User configurable

Range +/- 10 V

Accuracy +/- 50 mV, plus offset

Resolver Feedback (Fully Configured Version)

Conversion Method Tracking

Resolver Style Transmit

Excitation Frequency 5 kHz

Excitation Amplitude Automatically adjusted

Excitation Current 120 mA

Loss of Feedback Detected within 40 ms

Incremental Encoder Feedback

Resolution 4 times line count

Signals A, B, Mark

Signal Frequency 200 kHz, up to 500 kHz with reduced noise immunity

Encoder Output style Differential, 5 V

Loss of Feedback Detected within 40 ms

Compatibility

Programming Software Modsoft V2.32 or Concept 2.0 at a minimum

Quantum Controllers All, V2.0 at a minimum
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Electrical 
Specifications 

The following table shows the electrical specifications for discrete inputs and high 
speed input.

The following table shows the electrical specifications for discrete output.

The following table shows the electrical specifications for analog input.

The following table shows the electrical specifications for analog output.

The following table shows the electrical specifications for the resolver interface.

Discrete Inputs and High Speed Input

Input Impedance 3.5 k

Inputs On 15 Vdc min

Inputs Off 5 Vdc max

Isolation 500 Vac to system bus

Discrete Output

Drive Capability 150 mA at user supplied. 19.2 ... 30 Vdc resistive 

Protection Current limit, thermal

Isolation 500 Vac to system bus

Analog Input

Resolution 10 bits

Input Impedance 30 k

Offset +/- 50 mV

Accuracy +/- 100 mV, plus offset

Analog Output

Resolution 12 bits

Drive Capability 3 mA

Offset +/- 50 mV

Accuracy +/- 50 mV, plus offset

Resolver Interface

Reference 5 +/- 0.05 kHz, 1.6 ... 5.5 V rms. 50 mA drive capability

Sine / Cosine Input Impedance 3 k

Resolution 16 bits to 300 rpm. 14 bits to 1350 rpm. 12 bits to 6000 rpm

Accuracy 10 arc minutes, typical, resolver dependent
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The following table shows the electrical specifications for the motor temperature 
input.

The following table shows the electrical specifications for the encoder feedback 
interface.

The following table shows the electrical specifications for the drive interface.

The following table shows the electrical specifications for power requirements.

Motor Temperature Input

Normal State Short circuit, 2 mA sink max

Fault State Open circuit

Isolation 500 Vac to system bus 

Encoder Feedback Interface

Input Range -0.7 ... 7 Vdc

Input Impedance 145 , nominal

Differential Signals, High +2 V differential, min

Differential Signals, Low -2 V differential, min

Maximum Encoder Frequency 200 kHz square wave (55% ... 45% with less than 15 
degrees of quadrature error)

Isolation 500 Vac to system bus with external power supply

Minimum Encoder Pulse Width 1 ms

Drive Interface

Drive Fault Input True high, TTL compatible relative to remote 
common, 10 K internal pull-up resistor 

Drive Enable Relay Form C contacts. 120 Vac @ 0.1 A resistive. 30 
Vdc @ 0.5 A resistive 

Current Command Voltages +/- 10 Vdc

Current Command Summing Accuracy 0 +/- 0.1 Vdc

Current Commands 3 mA drive capability

Power Requirements

Main Power Input 5 V +/- 5% @ 750 mA 
(with no encoders or resolvers attached, output off) 

Main Power Input 5 V +/- 5% @ 1000 mA 
(with maximum encoder and resolver load, outputs on) 

Hot Swap Surge Current Less than 5 A

Bus Current Required MSB Module: 700 mA. MSC Module: 1000 mA
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Front Panel 
Indicators and 
Descriptions

There are 17 LED indicators visible on the front panel. The following figure shows 
the front panel LED indicators.  

The following table shows the 140MSX10100 LED descriptions. 

Front Panel 
Connectors

There are two connectors located on the front of the module: the Modbus Connector 
and the Servo Connector.

LEDs Color Indication when On

Active Green Bus communication is present.

Ready Green The module has passed powerup diagnostics.

+ Lim ok Green Digital Input 1 active.

- Lim ok Green Digital Input 2 active.

Home Green Digital Input 3 active.

In 4 Green Digital Input 4 active.

In 5 Green Digital Input 5 active.

In 6 Green Digital Input 6 active.

In 7 Green Digital Input 7 active.

Drv Flt Red Fault signal from drive.

Drv En Green Drive enabled.

Out 1 Green Digital Output 1 active.

Out 2 Green Digital Output 2 active.

Out 3 Green Digital Output 3 active.

Modbus Green Communications are active on the Modbus port.

Moving Amber Motor is moving.

In Pos Amber Motion is within the in position of the final target.

Active

Ready
+ Lim ok
-  Lim ok

Home
In 4

In 5
In 6
In 7

Drv Flt
Drv En
Out 1

Out 2
Out 3

Modbus
Moving
In Pos
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Modbus 
Connectors

The MSX modules are equipped with a 9-pin, RS-232C connector that supports 
Modicon’s proprietary Modbus communication protocol. The following is the Modbus 
port pinout connections for 9-pin and 25-pin connections.
The following figure shows the MSX Modbus port pinouts to 9-pin connectors (AS-
W956-xxx). 

The following figure shows the MSX Modbus port pinouts for 25-pin connectors (AS-
W955-xxx). 

Servo Connector The MSX is also equipped with a 50-pin servo connector for communication with 
feedback devices.

Msx Modbus Port Pinouts to 9-Pin Connectors (AS-W956-xxx)

Signal
MSx
Pin

Computer
Pin Signal Function

TXD
RXD
GND
DTR
DSR
RTS
CTS

1
2
3
4
5
6
7
8

1
3
2
5
6
4
7
8

RXD
TXD
GND
DSR
DTR
RTS
CTS

No Connection Shield
Serial data
Serial data
Ground
Control line
Control line
Control line
Control line

MsxModbus Port Pinouts for 25-Pin Connectors (AS-W955-xxx)

Signal
MSx
Pin

Computer
Pin Signal Function

TXD
RXD
GND
DTR
DSR
RTS
CTS

1
2
3
4
5
6
7
8

1
2
3
7
6
20
4
5

RXD
TXD
GND
DSR
DTR
RTS
CTS

No Connection Shield
Serial data
Serial data
Ground
Control line
Control line
Control line
Control line

Note: The tables below show the 50-pin servo connector signals. Pin numbers 
correspond to both the MSB and MSC modules. When the signals differ from each 
other, they are shown separated by a slash (i.e., Pin Number 34, MSB/MSC).

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 2932 of 3383



Intelligent/Special Purpose

350 840 USE 100 00 11/2004

Server 
Connector 
Signals 

The following figure shows the server connector signals (from left to right) 50 - 34. 

The following figure shows the server connector signals (from left to right) 33 - 18. 

The following figure shows the server connector signals (from left to right) 17 - 1. 
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Rear Panel 
Switches

The MSX has an RS-232 serial port to connect the module to an IBM PC (or 
compatible) running the Modicon Motion Development Software (MMDS). A two-
position Dip switch is located on the rear panel of the module (see the following 
illustration). SW1 is used to specify the module’s operating mode (984 or MMDS 
control). SW2 is used to specify the communication characteristics of the Modbus 
port upon power-up.
The following figure shows the two-position Dip switch. 

The following table shows the settings for the Dip switch settings.

Switch Setting Function

SW1 *Closed MMDS control

Open PLC control

SW2 Closed Programmed baud

*Open Modbus default

*Factory setting

Note: SW1 and SW2 are open when they are switched away from the internal PCB 
of the module.

CLOSED OPEN1

SLIDE SWITCH
AREA OF DETAIL

2
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140XBE10000 Backplane Expander and Cable

Backplane 
Expander

With the 140XBE10000 Backplane Expander you can add a second backplane to a 
local or remote drop. A custom communications cable, 3.0 meters maximum, 
provides the data communication transfer.

Backplane 
Expander 
Illustration

The following figure shows the components of the backplane expander. 

X

Removable Door

Connector

Model Number
Module Description 
Color Code140

XBE 100 00
XBP EXPANDER
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Specifications Specifications for the 140XBE10000 Backplane Expander are below.

Words per Drop The following tables shows Words per drop.

Specifications

Number of Connected 
Backplanes

2

Maximum Distance 3 meters

Backplane Requirements

Size All backplane sizes – 3, 4, 6, 10 and 16 slot.

Slots used 1

Number of Backplane Expander 
modules allowed

1 per backplane

LEDs None. 

Required Addressing The Backplane Expander will look like an unfilled slot in 
the PLC I/O map.

Power Requirements

Power Consumption 2.5 watts

Bus Current Required 500 mA

Connector 37 pin D-type

Compatibility

Primary Backplane No restrictions 

Secondary  Backplane All types of Quantum I/O modules can be used in the 
secondary backplane, unless otherwise noted in the I/O 
documentation.

Programming Software Modsoft V 2.6 or Concept V 2.2 at a minimum

Executive Firmware 140CPUX130X - Version 2.2
140CPUX341X - Version 1.03
140CPUx341xA - Any version
140CPU42402 - Version 2.15
140CRA93X0X - Version 1.2

Maximum words per drop

Local I/O 64 in /64 out

Remote I/O 64 in /64 out
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Cable 
Specifications

Specifications for the the three possible Expander Cables are below.

Basic 
Configuration

The backplane containing the the CPU or RIO drop adapter is designated the 
‘Primary’ backplane and the adjacent backplane is designated the ‘Secondary’ 
backplane. Each backplane requires its own power supply. 

Part Number Length

140 XCA 71703 1 meter

140 XCA 71706 2 meters

140 XCA 71709 3 meters

Note: Cable must be installed before powering up the backplanes.

Possible communications cable failure

Do not Hot Swap a Backplane Expander module into a powered backplane unless 
the communications cable has first been connected to the module.

Failure to follow this precaution can result in injury or equipment damage.

Backplane Expander
140 XBE 100 00

Cable end
marked “Primary”

Backplane Expander Cable
140XCA7170X

Primary Backplane

Secondary Backplane

Backplane Expander
140XBE10000

CPU or RIO
Adapter

Power
Supply

Power
Supply

CAUTION
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Possible communications failure.

The cable is polarized. Ensure that the cable end marked "Primary" is connected 
to the backplane that has the CPU or RIO adapter.

Failure to follow this precaution can result in injury or equipment damage.

Hot Swapping Restriction

Modules may be hot swapped when the area is known to be non-hazardous. Do 
not hot swap modules in a Class 1, Division 2 environment.

Failure to follow this precaution can result in death, serious injury, or 
equipment damage.

User Defined Outputs

If the primary backplane power supply goes OFF and the secondary backplane 
power supply remains ON the behavior of the outputs on the secondary backplane 
is not guaranteed. Outputs could either go to off state or take their Time out state 
as defined by the user. If the power supply of the secondary backplane goes OFF 
and the primary backplane power supply remains ON , the IO Health bit of the 
modules located in this backplane could indicate a healthy module. It is 
recommended that all modules in the secondary backplanes, regardless of 
configuration, have their Time out state configured as USER DEFINED with 
VALUE 0. Additionally using the same primary power source for primary and 
secondary backplanes could reduce the effect of this issue. 

Failure to follow this precaution can result in injury or equipment damage.

CAUTION

WARNING

CAUTION
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Backplane 
Expander 
Guidelines

� The same 140XBE10000 Backplane Expander modules are used for the primary 
and secondary backplanes. The end of the Backplane Expander cable marked 
"Primary" always connects to the Backplane Expander module in the Primary 
Backplane.

� The system can use any Quantum type power supply. Each backplane can have 
a different type of power supply.

� Loss of power in the secondary backplane will not shut down the entire drop. Only 
modules located in the Secondary backplane will lose power.

� Backplane expander modules can be located in any slot in the backplane and do 
not have to be placed in corresponding slots in the primary and secondary 
backplanes.

� I/O modules that have downloadable executive firmware, such as the ESI 
module, are allowed in the secondary backplane except when downloading their 
execs. Executive firmware cannot be downloaded to modules in the secondary 
backplane.

� It may be necessary to update the CPU or RIO  drop executive firmware. See 
Executive Firmware section in the Specifications table.

� The Backplane Expander will not be recognized by the programming panel 
software.  It will look like an unfilled slot in the PLC I/O map.

� The Backplane Expander will allow configuration or I/O mapping of additional 
modules in the local drop containing a CPU or RIO drop adapter up to the drop 
word limit or physical slot address limitation.

� Option modules, such as NOMs, NOEs and CHSs must reside in the primary 
backplane.

� Any Interrupt module can be located in the secondary backplane, but the interrupt 
mode is not supported.

� The Backplane Expander module cannot be Hot Swapped into a powered 
backplane without first attaching the communications cable. To install the 
Backplane Expander in a powered backplane, first connect the cable to the 
Backplane Expander module, then mount the module into the powered 
backplane.
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140CHS11000 Hot Standby Module

Overview This section describes the Hot Standby Module 140CHS11000. The Quantum Hot 
Standby system is designed for use with remote I/O networks when downtime 
cannot be tolerated. 

Related 
Documentation

For more detailed information on the use of the Hot Standby module, refer to the 
Quantum Automation Hot Standby System Planning and Installation Guide 
(840 USE 106 00).

Hot Standby 
Module

The following figure shows the Hot Standby Module components. 

Customer Identification 
Label (Fold label and place 

it inside door)
Part #31000264Removable door

Model Number
Module Description
Color CodeLED Display

Keyswitch

Program Update Button

140
CHS 110 00
CONTROLLER

Transmit Cable Connector

X

A/B Designation Slide Switch

Receive Cable Connector
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Specifications The following table shows the specifications for the Quantum Hot Standby system.
 

LED Indicators 
and Descriptions

The following figure shows the LED indicators. 

The following table shows the LED descriptions.

Specifications

I/O Type Quantum

Fiber Optic Communication Ports 2 (Transmit and Receive)

Compatibility

Programming Software Modsoft V2.32 or Concept 2.0 at a minimum

Quantum Controllers All, V2.0 at a minimum. (Check the version label of 
the top front of the module for the proper revision 
level.)

Bus Current Required (Typical) 700 mA

LEDs Color Indication when On

Ready Green If steady: Power is being supplied to the module and it has passed initial 
internal diagnostic tests.  If blinking: Module is trying to recover from an 
interface error. 

Com Act Green If steady: CHS 110 modules are communicating.  If blinking: An error has 
been detected.

Primary Green Module is supporting primary controller.

Com Err Red Module is retrying communications or communications failure has been 
detected.

Standby Amber If steady: Module is supporting the standby controller, which is ready to 
assume the primary role if needed.  If blinking: Program update is in 
progress.

Com Err

Ready

Primary

Standby

Com Act
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Error Codes The following table shows the number of times the Com Act LED blinks for each type 
of error and the codes possible for that group (all codes are in hex).

Front Panel 
Controls

The Hot Standby module has three controls on the front panel: a function keyswitch, 
a designation slide switch, and an update button.

Number of Blinks Code Error

1 6900 error in additional transfer calculation

2 6801 ICB frame pattern error

6802 head control block error

6803 bad diagnostic request

6804 greater than 128 MSL user loadables

4 6604 powerdown interrupt error

6605 UART initialization error

5 6503 RAM address test error

6 6402 RAM data test error

7 6301 PROM checksum error

8 C101 no hook timeout

C102 read state RAM timeout

C103 write state RAM timeout

C200 powerup error
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Keyswitch and 
Program Update 
Button

The following figure shows the keyswitch and program update button. 

The keyswitch has three positions: off line, xfer, and run:
� Off line – Putting the key in this position takes the controller out of service.
� Xfer – When the key on the standby unit is in this position, the standby is 

prepared to receive a full program update from the primary controller. The update 
is initiated by pressing the program update button, which is located on the front 
panel between the function keyswitch and the cable connectors. If you turn the 
key on the primary unit to xfer, the system will ignore your action.

� Run – The switch should be in this position except when initiating a full program 
update or taking the module off line.

A/B Designation 
Slide Switch

The slide switch is used to designate the controller as A or B. The slide switch on 
one Hot Standby module in every pair must be set to A; the switch on the other must 
be set to B. The controller designated A will begin as the primary controller as long 
as it reaches the ready state before or at the same time as controller B. If the 
switches are set to the same position, the system will refuse to recognize the second 
controller at startup.The following figure shows the A/B designation slide switch.
  

Off line

Xfer

Run

A

B

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 2943 of 3383



840 USE 100 00 11/2004 361

15
Quantum Intrinsically Safe 
Analog/Digital, Input/Output 
Modules

At a Glance

Introduction This chapter provides information on the Intrinsically Safe Analog Input/Output, and 
Digital Input/Output Modules. 

What's in this 
Chapter?

This chapter contains the following sections:

Section Topic Page

15.1 Intrinsically Safe Modules - General Information 362

15.2 Intrinsically Safe Analog Modules 366

15.3 Intrinsically Safe Discrete Modules 399
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15.1 Intrinsically Safe Modules - General Information

Intrinsically Safe Modules – General Description

Introduction The following information is specifically concerned with the application of intrinsic 
safety with regards to the installation and field wiring of the Quantum Intrinsically 
Safe series of modules. It provides a general description of intrinsic safety and how 
it is accomplished in Quantum modules, how they should be installed, precautions 
that should be observed, and wiring and grounding practices that must be followed.

Intrinsic Safety Intrinsic safety is a technique for ensuring that electrical energy supplied to circuits 
in a hazardous area is too low to ignite volatile gases either by spark or thermal 
means. Intrinsically safe circuits use energy limiting devices known as intrinsically 
safe barriers to prevent excess electrical energy from being applied to electrical 
equipment located in the hazardous area.

Module Location The Quantum Intrinsically Safe family of modules are entity certified to be installed 
in safe areas to monitor/control intrinsically safe apparatus located In hazardous 
areas.

Intrinsically Safe 
Barriers

All Quantum Intrinsically Safe modules use galvanic isolation to provide the 
intrinsically safe barrier between them and the field devices located in hazardous 
areas. Opto-isolators are located within the modules between the field side and the 
Quantum backplane bus circuitry. The maximum agency specified intrinsically safe 
parameters are: 

Intrinsically Safe 
Power Supply

DC/DC converters in Quantum Intrinsically Safe modules provide intrinsically safe 
power to field devices located in hazardous areas. No external field power is 
required where these modules are installed.

Installation of 
Quantum 
Intrinsically Safe 
Modules

Quantum Intrinsically Safe modules are designed to fit into a standard 
140XBPOXX00 Quantum backplane. The modules can be installed in any slot 
position in the backplane. (The first slot is normally reserved for the power supply 
module.)

Voc  28 Vdc and Isc  100mA
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Hot Swapping Hot swapping Quantum Intrinsically Safe modules is not allowed per intrinsic safety 
standards.

Safe Area Wiring 
Practices

Intrinsically safe wiring between Quantum Intrinsically Safe modules and the field 
devices located in the hazardous area must be separated from all other wiring. This 
can be accomplished by the following methods: 
� Separate blue wire ducts, raceways or conduits
� Grounded metal or insulated partitions between the intrinsically safe and non- 

intrinsically safe wiring
�  a separation of two inches (50 mm) of air space between the intrinsically safe 

and non-intrinsically safe wiring. With this method, the intrinsically safe and non-
intrinsically safe wires must be tied down in separate bundles to maintain the 
required separation.

Identification 
and Labeling

Intrinsically safe wiring must be properly identified and labeled. Light blue color 
coding should be used for all intrinsically safe wiring. The terminal strip wiring 
connector on all Quantum Intrinsically Safe modules is colored blue to distinguish it 
from all non-intrinsically safe modules.
 
All wire ducts, raceways, cable trays, and open wiring must be labeled "Intrinsically 
Safe Wiring" with a maximum spacing of 25 ft. between labels.

Wiring Type and 
Grounding

Shielded twisted pair wires shall be used for each of the input or output pairs 
connected to the Quantum Intrinsically Safe module blue terminal strip. The wire 
gauge size can be between AWG 20 and AWG 12. Each twisted pair wire shield 
must be connected to the ground screws on the backplane, at the module end, and 
left open at the field device connection end in the hazardous area. The instruction 
sheet packaged with each Quantum Intrinsically Safe module contains a wiring 
diagram applicable to that type of module.

Hot Swap

Do not attempt to hot swap a Quantum Intrinsically Safe module.

Failure to follow this precaution can result in death, serious injury, or 
equipment damage.

WARNING
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Module Figure The following diagram is a view of a typical input or output module. 

Agency 
Approvals

� CENELEC Zone 1, Gas Group IIC, IIB, and IIA
� CSA Class 1, Div 1, Gas groups A, B, C, and D
� FM Class 1, Div 1, Gas groups A, B, C, and D
� UL Class 1, Div 1, Gas groups A, B, C and D
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Intrinsically Safe 
Wiring Diagram

The following diagram illustrates a Quantum Intrinsically Safe module using a 
separate raceway to isolate its external wiring to the hazardous area. This is just one 
of the possible ways of field wiring the module. Other methods would include 
bundling and laying the intrinsically safe wires in the same wiring trough with the 
bundled non-intrinsically safe wires, with each bundle tied down and separated by 
minimum of two inches of air space through out the wiring runs. 

Questions 
Regarding 
Intrinsically Safe 
Wiring Practices

The information concerning intrinsic safety wiring practices, is general in nature and 
is not intended to cover installation requirements for any specific site. Questions 
regarding intrinsic safety wiring requirements for your site should be referred to the 
approval agencies listed.
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15.2 Intrinsically Safe Analog Modules

At a Glance

Overview This section provides information on the intrinsically safe analog modules, 
140AII33000, 140AII33010, and 140AIO33000.

What's in this 
Section?

This section contains the following topics:

Topic Page

I/O Configuration for Intrinsically Safe Analog Modules 367

140AII33000 Intrinsically Safe Analog Input Module 375

140AII33010 Intrinsically Safe Current Input Module 387

140AIO33000 Intrinsically Safe Analog Output Module 393

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 2949 of 3383



Intrinsically Safe Modules

840 USE 100 00 11/2004 367

I/O Configuration for Intrinsically Safe Analog Modules

Overview This section provides information on the I/O configuration of the intrinsically safe 
analog modules, 140AII33000, 140AII33010, and 140AIO33000.

140AII33000 The following information pertains to configuration of the 140AII33000 intrinsically 
safe analog input module.

I/O Map register 
Assignment

Register assignments depend on module configuration. This module may be 
configured as an RTD/Resistance or a Thermocouple input module.
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RTD I/O Map 
Register 
Assignments

When the 140AII33000 is configured as a RTD/Resistance input module, it requires 
nine contiguous input (3x) registers assigned as follows. 

Register 1         Channel 1 data

Register 2         Channel 2 data

Register 3         Channel 3 data

Register 4         Channel 4 data

Register 5         Channel 5 data

Register 6         Channel 6 data

Register 8         Channel 8 data

Register 7         Channel 7 data

Register 9         Input Status Word

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

 1 = Range warning on Channel 8
        1 = Range warning on Channel 7
              1 = Range warning on Channel 6
                      1 = Range warning on Channel 5
                            1 = Range warning on Channel 4
                                   1 = Range warning on Channel 3
                                           1 = Range warning on Channel 2
                                                  1 = Range warning on Channel 1

1 = Broken Wire or out of range on channel 1

       

1 = Broken Wire or out of range on channel 2
1 = Broken Wire or out of range on channel 3

1 = Broken Wire or out of range on channel 4
1 = Broken Wire or out of range on channel 5

1 = Broken Wire or out of range on channel 6
1 = Broken Wire or out of range on channel 7

1 = Broken Wire or out of range on channel 8
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Thermocouple/
Millivolt Map 
Register 
Assignments

When the 140AII33000 is configured as a Thermocouple/Millivolt input module, it 
requires ten contiguous input (3x) registers assigned as follows. 

Register 1         Channel 1 data

Register 2         Channel 2 data

Register 3         Channel 3 data

Register 4         Channel 4 data

Register 5         Channel 5 data

Register 6         Channel 6 data

Register 8         Channel 8 data

Register 7         Channel 7 data

Register 9         Input Status Word

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

 1 = Range warning on Channel 8
        1 = Range warning on Channel 7
               1 = Range warning on Channel 6
                       1 = Range warning on Channel 5
                             1 = Range warning on Channel 4
                                    1 = Range warning on Channel 3
                                           1 = Range warning on Channel 2
                                                  1 = Range warning on Channel 1

1 = Broken Wire or out of range on channel 1

       

1 = Broken Wire or out of range on channel 2
1 = Broken Wire or out of range on channel 3

1 = Broken Wire or out of range on channel 4
1 = Broken Wire or out of range on channel 5

1 = Broken Wire or out of range on channel 6
1 = Broken Wire or out of range on channel 7

1 = Broken Wire or out of range on channel 8

Register 10         Remote Junction Temperature
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I/O Map Status 
Byte

The I/O map status byte is used by the 140AII33000 module as follows. 

Modsoft Module 
Zoom Selections

Use Modsoft’s Zoom feature to select the module input type and then configure the 
eight channels appropriate to the input type selected. 

  

12345678

MSB

Channel 1 out of range or short circuit
Channel 2 out of range or short circuit

Channel 3 out of range or short circuit
Channel 4 out of range or short circuit

Channel 5 out of range or short circuit
Channel 6 out of range or short circuit

Channel 7 out of range or short circuit
Channel 8 out of range or short circuit

LSB

RTD/Resistance

TC/mV

1.0  Deg

0.1  Deg

Celsius

Fahrenheit

Temperature

Raw Value

Resolution (Temp):

Output Unit (Temp):

Value Type:

    For RTD / Resistance Input                             For TC / mV Input

1.0  Deg

0.1  Deg

Celsius

Fahrenheit

On Board

Channel 1

Resolution (Temp):

Output Unit (Temp):

Cold Junction Compensator:
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Configure each channel (1 through 8) appropriate to the module input type selected. 

140AII33010 The following information pertains to configuration of the 140AII33010 intrinsic safe 
analog input module.

For RTD Module Input:

Enable

Disable

4  Wire

3  Wire

2  Wire

Channel Enable/Disable:

4-Wire /3-Wire /2-Wire: 

Pt100,           -200 to 850
Pt200,           -200 to 850
Pt500,           -200 to 850
Pt1000,         -200 to 850
Ni 100,          -60   to 180
Ni 200,          -60   to 180
Ni 500,          -60   to 180
Ni1000,         -60   to 180
R, 0 to 766.66 OHM
R, 0 to 4000 OHM
APt100,         -100 to 450
APt200,         -100 to 450
APt500,         -100  to 450
APt1000,       -100  t0 450

RTD Type (Pt, Ni, 
R, A Pt)

For TC / mV Module Input:

No

Yes

25

100

Undefined

J,   gain=25

K,   gain=25

E,   gain=25
T,   gain=100
S,   gain=100
R,   gain=100
B,   gain=100

Thermocouple Type:

Open circuit test:

Raw output, amplifier gain:

Yes

No

This channel installed:

(see Note)

Note: A gain of 25 produces readings with + 100mV.
         A gain of 100 produces readings with + 25mV.        
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I/O Map Register 
Assignments

The 140AII33010 module requires nine contiguous input (3x) registers assigned as 
follows. 

I/O Map Status 
Byte (Inputs)

The most significant bit in the I/O map status byte is used for this module. 

Modsoft Module 
Zoom Selections

Use Modsoft’s Module Zoom feature to display and select the input range. 

Register 1         Channel 1 data

Register 2         Channel 2 data

Register 3         Channel 3 data

Register 4         Channel 4 data

Register 5         Channel 5 data

Register 6         Channel 6 data

Register 8         Channel 8 data

Register 7         Channel 7 data

Register 9         Input Status Word

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

 1 = Broken Wire (4 ... 20 mA only) or out of range on Channel 8
       1 = Broken Wire (4 ... 20 mA only) or out of range on Channel 7
              1 = Broken Wire (4 ... 20 mA only) or out of range on Channel 6
                     1 = Broken Wire (4 ... 20 mA only) or out of range on Channel 5
                            1 = Broken Wire (4 ... 20 mA only) or out of range on Channel 4
                                   1 = Broken Wire (4 ... 20 mA only) or out of range on Channel 3
                                          1 = Broken Wire (4 ... 20 mA only) or out of range on Channel 2
                                                 1 = Broken Wire (4 ... 20 mA only) or out of range on Channel 1

87654321

MSB

1= Broken wire (4 ... 20 mA only) on one or more input channels

4 to 20mA  0 - 16,000
4 to 20mA     0 - 4095
0 to 20mA  0 - 20,000
0 to 25mA  0 - 25,000  

Channel x Range Selection   
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140AIO33000 The following information pertains to configuration of the 140AIO33000 intrinsic safe 
analog output module.

I/O Register 
Assignments

The 140AIO33000 module requires eight contiguous output (4x) registers assigned 
as follows: 

I/O Map Status 
Byte

The I/O map status byte for this module is as follows. 

Register 1         Channel 1 data

Register 2         Channel 2 data

Register 3         Channel 3 data

Register 4         Channel 4 data

Register 5         Channel 5 data

Register 6         Channel 6 data

Register 8         Channel 8 data

Register 7         Channel 7 data

12345678

Channel 1 loop broken wire (4 ... 20 mA)
Channel 2 loop broken wire (4 ... 20 mA)

Channel 3 loop broken wire (4 ... 20 mA)
Channel 4 loop broken wire (4 ... 20 mA)

Channel 5 loop broken wire (4 ... 20 mA)
Channel 6 loop broken wire (4 ... 20 mA)

Channel 7 loop broken wire (4 ... 20 mA)
Channel 8 loop broken wire (4 ... 20 mA)
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Modsoft Module 
Zoom Selections

Use Modsoft’s Module Zoom feature to display and select the module channel 
ranges and time-out state. Time-out state is assumed when system control of the 
module is stopped.
The following figure shows the time-out state for the Modsoft module zoom feature. 

User Defined

 Disabled

Channel X Time-out State: Last Value

User Defined Time Out Value is in Percentage:
50.00% should be entered as 5000:

Channel X User Defined Time Out Value:         0      DEC

4 to 20 mA   0 - 16,000
4 to 20 mA   0 -    4,095
0 to 20 mA   0 -  20,000
0 to 25 mA   0 -  25,000

Channel X Range Selection:
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140AII33000 Intrinsically Safe Analog Input Module

Overview The Quantum 140AII33000 Intrinsically Safe Analog Input module will interface with 
eight intrinsically safe analog inputs, which are software-configurable on a module 
basis with either RTD/Resistance or thermocouple/millivolt inputs. 
 
When it is configured as an RTD/Resistance Input module, it supports 100 , 200 , 
500 , and 1000  platinum (American or European) and nickel sensors. The module 
also allows any mix and match of sensor type or resistance inputs that can be 
configured by the software.
 
When it is configured as a Thermocouple/Millivolt Input module, it accepts B, J, K, 
E, R, S and T type thermocouples. The module also allows any mix and match of 
thermocouple or millivolt inputs that can be configured by the software. 

RTD/Resistance 
Module 
Specifications

Specifications for the Quantum140AII33000 module configured as an Intrinsically 
Safe RTD/Resistance input module are as follows.

RTD/Resistance Module Specifications

Number of Channels 8

LEDs Active (Green)
F (Red)
1 - 8 (Red) Indicated channel is out of range - includes 
broken wire and short circuit conditions.

RTD Types (Configurable) 

Platinum (American and European) 
– PT100, PT200, PT500, PT1000 

-200° C to +850° C

Nickel – N100, N200, N500, N1000  -60° C to +180° C

Measurement Current 

PT100, PT200, N100, N200
PT500, PT1000, N500, N1000

2.5 mA
0.5 mA

Input Impedance >10 M  

Linearity +/- 0.003% of full scale (0 ... 60° C) 

Resolution 12 bits plus sign (0.1° C)

Absolute Accuracy +/- 0.5 °C (25° C)
+/- 0.9 °C (0 .. 60° C)

Accuracy Error @ 25°C Typical:     +/- 0.05% of full scale Maximum: +/- 0.1% 
of full scale 

 Input Filter > 100 dB @ 50/60 Hz 

Isolation 
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Thermocouple/
Millivolt Module 
Specifications

The following table shows the specifications for the Thermocouple/Millivolt module.

Channel to Channel 
Channel to Bus 

None 
1780 Vac @ 47-63 Hz or 2500 Vdc for 1 min. 

Update Time (All Channels) 

3-wire
2 or 4-wire

1.35 sec.
750 m sec. 

Bus Current Required 400 mA 

Power Dissipation 2 W 

External Power Not required for this module 

Fault Detection Out of range or broken wire conditions 

Hot Swap Not allowed per intrinsic safety standards 

Fusing Internal-not user accessible 

Programming Software Modsoft Ver. 2.61 or higher 

RTD/Resistance Module Specifications

Thermocouple/Millivolt Module Specifications

Number of Channels 8

LEDs Active (Green) 
F (Red)
1 ... 8 (Red).  Indicated channel is out of range - Broken 
wire condition is detected.

TC Types and Ranges

Types J K E T S R B Ranges (°C) -210 ... +760
-270 ... +1370
-270 ... +1000
-270 ... +400
-50 ... +1665
-50 ... +1665
+130 ... +1820 

 Millivolt Ranges -100 mV ... +100 mV*
-25 mV ... +25 mV* 
*Open circuit detect can be disabled on these ranges 

TC Circuit Resistance/Max 
Source Resistance 

200  max for rated accuracy

Input Impedance >1M  

Input Filter Single low pass @ nominal 20 Hz. Plus notch filter at 50/
60 Hz 

Normal Noise Rejection 120 dB min @ 50 or 60 Hz 
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Cold Junction Compensation 
(CJC) 

 Internal CJC operates 0 ... 60° C (errors are included in 
the accuracy specification). The connector door must be 
closed. Remote CJC can be implemented by connecting 
the TC (which monitors the external junction block 
temperature) to channel 1. Types J, K, and T are 
recommended for best accuracy. 

Programming Software Modsoft Ver. 2.61or higher 

Resolution

TC Ranges Choice of:  1° C (Default)  0.1° C 1° F 0.1° F

Millivolt Ranges +/- 100 mV range, 3.05 V (16 bits)
 +/- 25 mV range, 0.76 V  (16 bits) 

TC Absolute Accuracy (see Note 1) 

Types J, K, E, T (see Note 2) +/- 2° C +/- 0.1% of reading 

Types S, R, B (see Note 3) +/- 4° C +/- 0.1% of reading 

Millivolt Absolute Accuracy 

@ 25°C +/- 20 V +/- 0.1% of reading 

Accuracy Drift w/ Temperature 0.15 V/°C + 0.0015% of reading/°C max. 

Isolation 

Channel to Channel 
Channel to Bus 

None 
1780 Vac @ 47-63 Hz or 2500 Vdc for 1 min. 

Update Time 1 sec. (all channels) 

Fault Detection Out of range or broken wire

Bus Current Required 400 mA 

Power Dissipation 2 W 

External Power Not required for this module 

Hot Swap Not allowed per intrinsic safety standards 

Fusing Internal - not user accessible 

Programming Software Modsoft Ver. 2.6 or higher or Concept Ver. 2.2 or higher 

Notes: 
1. Absolute accuracy includes all errors from the internal CJC, TC curvature, offset plus gain, 
for module temperature of 0 ... 60° C. User-supplied TC errors not included. 
2. For type J and K, add 1.5° C inaccuracy for temperatures below -100° C.
3. Type B cannot be used below 130° C.
4. All TC ranges have an open TC detect and upscale output. This results in a reading 7FFFh 
or 32767 decimal when an open TC is detected. 

Thermocouple/Millivolt Module Specifications
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Field Wiring Field wiring to the module shall consist of separate shielded twisted pair wires. The 
acceptable field wire gauge shall be AWG 20 to AWG 12. In a 2-wire field 
configuration, the maximum field wire length is a function of the required accuracy. 
Wiring between the module and the intrinsically safe field device should follow 
intrinsically safe wiring practices to avoid the transfer of unsafe levels of energy to 
the hazardous area.

RTD/Resistance 
Input Wiring

When the Universal Input module is configured as a RTD/Resistance Input module, 
the maximum wire length (distance to a sensor) for a 3 or 4-wire configuration is 200 
meters.

Thermocouple/
Millivolt Input 
Wiring

When the module is configured as a Thermocouple/Millivolt Input module, the sum 
of thermocouple source or voltage source impedance and wire resistance should not 
exceed 200 ohms for rated accuracy.

Fixed Wiring 
System

The Quantum140AII33000 Intrinsically Safe Analog Input module is designed with 
a fixed wiring system where the field connections are made to a 40-pin, fixed 
position, blue terminal strip which is plugged into the module.

Terminal Strip 
Color and Keying 
Assignment

The module’s 140XTS33200 field wiring terminal strip is color-coded blue to identify 
it as an intrinsically safe connector.
The terminal strip is keyed to prevent the wrong connector from being applied to the 
module. The keying assignment is given below.

Module Class Module Part Number Module Coding Terminal Strip Coding 

Intrinsically Safe 140AII33000 CDF  ABE
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Agency 
Approved Wiring 
Diagrams

The following is a Cenelec certified wiring diagram for this module configured with 
an RTD/Resistance connection. 

I Source 1 (+) I Source 1 (-)

V Sense 1 (+) V Sense 1 (-)

I Source 2 (+) I Source 2 (-)

N/CN/C

V Sense 2 (+) V Sense 2 (-)

I Source 3 (+) I Source 3 (-)

V Sense 3 (+) V Sense 3 (-)

N/CN/C

I Source 4 (+) I Source 4 (-)

V Sense 4 (+) V Sense 4 (-)

I Source 5 (+) I Source 5 (-)

V Sense 5 (+) V Sense 5 (-)

N/CN/C

I Source 6 (+) I Source 6 (-)

V Sense 6 (+) V Sense 6 (-)

I Source 7 (+) I Source 7 (-)

V Sense 7 (+) V Sense 7 (-)

N/CN/C

I Source 8 (+) I Source 8 (-)

V Sense 8 (+) V Sense 8 (-)

I.S. Module AII 330 00
Blue Terminal Strip

Chassis
Ground

Chassis
Ground

Chassis
Ground

HAZARDOUS LOCATION
ZONE 1
Group IIA, IIB, IIC

(SEE NOTE 1)

4 Wire RTD/Resistor
Connection

(SEE NOTE 1)

2 Wire RTD/Resistor
Connection

(SEE NOTE 1)

3 Wire RTD/Resistor
Connection

Note 1. Only shielded twisted pair
cables should be used for connec-
tions. Shields should be left open at
the field end and connected to
chassis ground at the ground
screws on the backplane.

Note 2. Pins marked “N/C”
(Not Connected) are not
electronically connected to
the module.

NON-HAZARDOUS LOCATION
CENELEC CERTIFICATION
Entity Parameters
per Channel:
Vo = 15.5 Vdc
Io = 276 mA/ch
Po = 1.07 W/ch
Co = 0.508 F/ch
Lo = 466 H/ch

31001362 Rev 00 140 AII 330 00 RTD Wiring Diagram
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The following is a Cenelec certified wiring diagram for this module when configured 
with a Thermocouple connection. 

I Source 1 (+) I Source 1 (-)

V Sense 1 (+) V Sense 1 (-)

I Source 2 (+) I Source 2 (-)

V Sense 2 (+) V Sense 2 (-)

I Source 3 (+) I Source 3 (-)

V Sense 3 (+) V Sense 3 (-)

I Source 4 (+) I Source 4 (-)

V Sense 4 (+) V Sense 4 (-)

I Source 5 (+) I Source 5 (-)

V Sense 5 (+) V Sense 5 (-)

I Source 6 (+) I Source 6 (-)

V Sense 6 (+) V Sense 6 (-)

I Source 7 (+) I Source 7 (-)

V Sense 7 (+) V Sense 7 (-)

I Source 8 (+) I Source 8 (-)

V Sense 8 (+) V Sense 8 (-)

NON-HAZARDOUS LOCATION

(See Note 1)

HAZARDOUS LOCATION
ZONE 1
GROUP IIA, IIB, IIC

Thermocouple Type
J, K, E, T, R, S, B
(See Note 2)

Chassis
Ground

Chassis
Ground

(See Note 1)

mV Source

(+)

(-)

Note 1. Only shielded twisted pair
cables should be used for connec-
tions. Shields should be left open at
the field end and connected to
chassis ground at the ground
screws on the backplane.

Note 2. Thermocouple tip may be
grounded, if required.

Note 3. Pins marked “N/C” (Not
Connected) are not electronically
connected to the module.

I.S. Module AII 330 00
Blue Terminal Strip

CENELEC CERTIFICATION
Entity Parameters
per Channel:
Vo = 15.5 Vdc
Io = 276 mA/ch
Po = 1.07 W/ch
C0 = 0.508 F/ch
Lo = 466 H/ch

N/C N/C

N/C N/C

N/C N/C

N/C N/C

31001362 Rev 00 140 AII 330 00 TC Wiring Diagram
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The following is a CSA certified wiring diagram for this module when configured with 
an RTD/resistor connection. 

I Source 1 (+) I Source 1 (-)

V Sense 1 (+) V Sense 1 (-)

I Source 2 (+) I Source 2 (-)

V Sense 2 (+) V Sense 2 (-)

I Source 3 (+) I Source 3 (-)

V Sense 3 (+) V Sense 3 (-)

I Source 4 (+) I Source 4 (-)

V Sense 4 (+) V Sense 4 (-)

I Source 5 (+) I Source 5 (-)

V Sense 5 (+) V Sense 5 (-)

I Source 6 (+) I Source 6 (-)

V Sense 6 (+) V Sense 6 (-)

I Source 7 (+) I Source 7 (-)

V Sense 7 (+) V Sense 7 (-)

I Source 8 (+) I Source 8 (-)

V Sense 8 (+) V Sense 8 (-)

I.S. Module AII 330 00
Blue Terminal Strip

CHASSIS
GROUND

CHASSIS
GROUND

CHASSIS
GROUND

HAZARDOUS LOCATION
Class 1, Division 1
Group A, B, C, D

(SEE NOTE 1)

(SEE NOTE 1)

(SEE NOTE 1)

Note 1. Only shielded twisted pair
cables should be used for
connections. Shields should be
left open at the field end and
connected to chassis ground at
the ground screws on the 
backplane.

Note 2. Pins marked “N/C” (Not
Connected) are not electronically
connected to the module.

Note 3. Only Quantum
140 XBP 0X 00 backplanes should
be used for mounting this module.

4 Wire RTD/Resistor
Connection

2 Wire RTD/Resistor
Connection

NON-HAZARDOUS LOCATION

Note 1. Entity parameters per
channel:  Voc = 15.5 V

Isc = 123 mA
Ca = 0.47 uf
La = 1.0 mH

Note 2. Maximum non-
hazardous area voltage must
not exceed 250 V.

Note 3. Install in accordance
with Canadian Electrical Code,
Part I for installation in Canada.

Note 4. Install in accordance
with the NEC (ANSI/NFPA 70)
and ANSI/ISA RP 12.6 for
installation in the United States.

Note 5. To maintain intrinsic
safety, shield for each cable
must be grounded and must
extend as close to the terminals
as possible.

Note 6. Intrinsically Safe (I.S)
cables of one module must be
routed separately from I.S.
cables of another module.

Note 7. I.S. devices when
connected to I.S. terminals must

La > Li + Lcable

Ca > Ci + Ccable

Isc < Imax

Voc < Vmax

satisfy the following conditions:

Note 8. This module is certified
as a component for mounting in
a suitable enclosure where
the suitability of the final
combination is subject to
acceptance by CSA or an
inspection authority having the
jurisdiction.

N/C N/C

N/C N/C

N/C N/C

N/C N/C

3 Wire RTD/Resistor
Connection

Notes related to
CSA certification
for this module

31001362 Rev 00 140 AII 330 00 RTD Wiring Diagram
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The following is a CSA certified wiring diagram for this module when configured with 
a thermocouple connection. 

I Source 1 (+) I Source 1 (-)

V Sense 1 (+) V Sense 1 (-)

I Source 2 (+) I Source 2 (-)

V Sense 2 (+) V Sense 2 (-)

I Source 3 (+) I Source 3 (-)

V Sense 3 (+) V Sense 3 (-)

I Source 4 (+) I Source 4 (-)

V Sense 4 (+) V Sense 4 (-)

I Source 5 (+) I Source 5 (-)

V Sense 5 (+) V Sense 5 (-)

I Source 6 (+) I Source 6 (-)

V Sense 6 (+) V Sense 6 (-)

I Source 7 (+) I Source 7 (-)

V Sense 7 (+) V Sense 7 (-)

I Source 8 (+) I Source 8 (-)

V Sense 8 (+) V Sense 8 (-)

I.S. Module AII 330 00
Blue Terminal Strip

Chassis
Ground

Chassis
Ground

HAZARDOUS LOCATION
Class 1, Division 1
Group A, B, C, D

(SEE NOTE 1)

(SEE NOTE 1)

Note 1. Only shielded twisted pair
cables should be used for
connections. Shields should be
left open at the field end and
connected to chassis ground at
the ground screws on the backplane. 

Note 3. Pins marked “N/C” (Not
Connected) are not electronically
connected to the module.

Note 4. Only Quantum
140 XBP 0X 00 backplanes should
be used for mounting this module. 

NON-HAZARDOUS LOCATIONNotes related to
CSA  certification
for this module.

Note 1. Entity parameters per
channel:  Voc = 15.5 V

Isc= 123 mA
Ca = 0.47 f
La = 1.0 mH

Note 2. Maximum non-
hazardous area voltage must
not exceed 250 V.

Note 4. Install in accordance
with the NEC (ANSI/NFPA 70)
and ANSI/ISA RP 12.6 for
installation in the United States.

Note 5. To maintain intrinsic
safety, shield for each cable
must be grounded and must
extend  as close to the terminals
as possible.

Note 6. Intrinsically Safe (I.S)
cables of one module must be
routed separately from I.S.
cables of another module.

Note 7. I.S. devices when
connected to I.S. terminals must

La > Li + Lcable

Ca > Ci + Ccable

Isc < I max

Voc < V max

satisfy the following conditions:

Note 8. This module is certified
as a component for mounting in
a suitable enclosure where
the suitability of the final
combination is subject to
acceptance by CSA or an
inspection authority having the
jurisdiction.

Thermocouple
Type J, K, E, T, R, S, B
(SEE NOTE 2)

Note 2. Thermocouple tip may 
be grounded if required.

(+)

(-)

mV Source

N/C N/C

N/C N/C

N/C N/C

N/C N/C

Note 3. Install in accordance 
with Canadian Electrical 
Code, Part I for installation in 
Canada.

140 AII 330 00 TC Wiring Diagram31001362 Rev 00
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The following is a FM certified wiring diagram for this module when configured as a 
RTD/resistor connection. 

I Source 1 (+) I Source 1 (-)

V Sense 1 (+) V Sense 1 (-)

I Source 2 (+) I Source 2 (-)

V Sense 2 (+) V Sense 2 (-)

I Source 3 (+) I Source 3 (-)

V Sense 3 (+) V Sense 3 (-)

I Source 4 (+) I Source 4 (-)

V Sense 4 (+) V Sense 4 (-)

I Source 5 (+) I Source 5 (-)

V Sense 5 (+) V Sense 5 (-)

I Source 6 (+) I Source 6 (-)

V Sense 6 (+) V Sense 6 (-)

I Source 7 (+) I Source 7 (-)

V Sense 7 (+) V Sense 7 (-)

I Source 8 (+) I Source 8 (-)

V Sense 8 (+) V Sense 8 (-)

I.S. Module AII 330 00
Blue Terminal Strip

Chassis
Ground

Chassis
Ground

Chassis
Ground

HAZARDOUS LOCATION
Class I, Div I Group A, B, C, D
Class II Div I Group E, F, G

Note 1. Only shielded cables should be used for connections. 
Shields should be left open at the field end and connected to 
chassis ground at the Module end.

4 Wire
RTD/Resistor

HAZARDOUS LOCATION,

Connection

2 Wire
RTD/Resistor
Connection

3 Wire
RTD/Resistor
Connection

Note 2. Pins marked N/C are not electronically connected to
the Module.

Note 3. Only 140XBP0xx00 backplanes should be used for
mounting this module.

Note 4. The Entity Concept allows interconnection of intrinsically
safe apparatus with associated apparatus not specifically
examined in combination as a system when the approved values
of Voc and Isc for the associated apparatus are less than or
equal to Vmax and Imax for the intrinsically safe apparatus and
the approved values of Ca and La for the associated apparatus
must be equal to or are greater than Ci and Li for the intrinsically
safe apparatus plus all cable parameters.

Ca  Ci + Ccable; La  Li + Lcable; Voc  Vmax; Isc  Imax

Note 5. Simple Apparatus is defined as a device which will 
neither generate nor store more than 1.2V, 0.1A, 20uJ, or 25 mW.
For examples, switches, Thermocouples, LEDs and RTDs, etc.

Note 6. Wiring methods must be in accordance with National
Electrical Code NFPA 70, Article 504 and ANSI/ISA RP 12.6
“Wiring Practices for Hazardous (classified) Locations 
Instrumentation Part I: Intrinsic Safety.”

Note 7. Control room equipment connected to associated
apparatus should not use or generate more than 250 Vrms.

Note 8. All modules must be installed in an enclosure that meets
the requirements of ANSI/ISA S82.01.

Note 9. No revision to this drawing without prior FMRC approval.

N/C N/C

N/C N/C

N/C N/C

N/C N/C

Class III Div I

140AII33000 RTD Wiring Diagram

Class I, Div 2 Group A, B, C, D

Note 11. For Division 2 installation, the apparatus shall be installed in
compliance with the enclosure, mounting, spacing, and 
segregation requirements of the ultimate application, including
access only by the use of a tool and provision for Division 2 wiring
methods.

31001362 Rev 01

This IS field device should meet Note 5 or should be FM approved with entity concept in Note 4 appropriate for 
connection with RTD/TC IN Module with Concept Parameters listed below. The entity parameters are per Channel.
Voc = 15.5 VDC
Isc = 276 mA/Ch
Ca = 500 nf/Ch
La = 0.3 mH/Ch
Po = 1070 mW/Ch

Notes Related to FM Certification

Note 10. For Schneider Electric internal use only. For control
sheet, refer to 19-100986 Rev 1.
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The following is a FM certified wiring diagram for this module when configured with 
a thermocouple connection. 

I Source 1 (+) I Source 1 (-)

V Sense 1 (+) V Sense 1 (-)

I Source 2 (+) I Source 2 (-)

V Sense 2 (+) V Sense 2 (-)

I Source 3 (+) I Source 3 (-)

V Sense 3 (+) V Sense 3 (-)

I Source 4 (+) I Source 4 (-)

V Sense 4 (+) V Sense 4 (-)

I Source 5 (+) I Source 5 (-)

V Sense 5 (+) V Sense 5 (-)

I Source 6 (+) I Source 6 (-)

V Sense 6 (+) V Sense 6 (-)

I Source 7 (+) I Source 7 (-)

V Sense 7 (+) V Sense 7 (-)

I Source 8 (+) I Source 8 (-)

V Sense 8 (+) V Sense 8 (-)

I.S. Module AII 330 00
Blue Terminal Strip

Chassis
Ground

Chassis
Ground

HAZARDOUS LOCATION
Class I, Div I Group A, B, C, D
Class II Div I Group E, F, G

Note 1. Only shielded cables should be used for connections. 
Shields should be left open at the field end and connected to 
chassis ground at the Module end. Thermocouple tips may

Note 2. Pins marked N/C are not electronically connected to
the Module.
Note 3. Only 140 XBP 0xx 00 backplanes should be used for
mounting this module.
Note 4. The Entity Concept allows interconnection of intrinsically
safe apparatus with associated apparatus not specifically
examined in combination as a system when the approved values
of Voc and Isc for the associated apparatus are less than or
equal to Vmax and Imax for the intrinsically safe apparatus and
the approved values of Ca and La for the associated apparatus
must be equal to or are greater than Ci and Li for the intrinsically
safe apparatus plus all cable parameters.

Ca  Ci + Ccable; La  Li + Lcable; Voc  Vmax; Isc  Imax

Note 5. Simple Apparatus is defined as a device which will 
neither generate nor store more than 1.2V, 0.1A, 20uJ, or 25 mW.
For examples, switches, Thermocouples, LEDs and RTDs, etc.
Note 6. Wiring methods must be in accordance with National
Electrical Code NFPA 70, Article 504 and ANSI/ISA RP 12.6
“Wiring Practices for Hazardous (classified) Locations 
Instrumentation Part I: Intrinsic Safety.”
Note 7. Control room equipment connected to associated
apparatus should not use or generate more than 250 Vrms.
Note 8. All modules must be installed in an enclosure that meets
the requirements of ANSI/ISA S82.01.
Note 9. No revision to this drawing without prior FMRC approval.

N/C N/C

N/C N/C

N/C N/C

N/C N/C

Class III Div I

be grounded if required.

Note 10. For Schneider Electric internal use only. For control
sheet, refer to 19-100986 Rev 1.

(-)

(+)

mV Source

Thermocouple
Type J, K, E, T, R, S, B

140AII33000 TC Wiring Diagram

HAZARDOUS LOCATION,
Class I, Div 2 Group A, B, C, D

Note 11. For Division 2 installation, the apparatus shall be installed in
compliance with the enclosure, mounting, spacing, and 
segregation requirements of the ultimate application, including
access only by the use of a tool and provision for Div 2 wiring methods.31001362 Rev 01

Notes Related to FM Certification
This IS field device should meet Note 5 or should be FM approved with entity concept in Note 4 appropriate for connection
with IS RTD/TC IN Module with Concept Parameters listed below. The entity parameters are per Channel.
Voc = 15.5 VDC
Isc = 276 mA/Ch
Ca = 500 nf/Ch
La = 0.3 mH/Ch
Po = 1070 mW/Ch 
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The following is a UL certified wiring diagram for this module when configured with 
an RTD/resistor connection. 

I Source 1 (+) I Source 1 (-)

V Sense 1 (+) V Sense 1 (-)

I Source 2 (+) I Source 2 (-)

V Sense 2 (+) V Sense 2 (-)

I Source 3 (+) I Source 3 (-)

V Sense 3 (+) V Sense 3 (-)

I Source 4 (+) I Source 4 (-)

V Sense 4 (+) V Sense 4 (-)

I Source 5 (+) I Source 5 (-)

V Sense 5 (+) V Sense 5 (-)

I Source 6 (+) I Source 6 (-)

V Sense 6 (+) V Sense 6 (-)

I Source 7 (+) I Source 7 (-)

V Sense 7 (+) V Sense 7 (-)

I Source 8 (+) I Source 8 (-)

V Sense 8 (+) V Sense 8 (-)

I.S. Module AII 330 00
Blue Terminal Strip

Chassis
Ground

Chassis
Ground

Chassis
Ground

HAZARDOUS LOCATION
Class 1, Division 1
GROUP A, B, C, D

(SEE NOTE 1)

(SEE NOTE 1)

(SEE NOTE 1)

Note 1. Only shielded twisted pair
cables should be used for
connections. Shields should be
left open at the field end and
connected to chassis ground at
the ground screws on the 
backplane.

Note 2. Pins marked “N/C” (Not
Connected) are not electronically
connected to the module.
Note 3. Only Quantum
140 XBP 0X 00 backplanes should
be used for mounting this module along

4 Wire RTD/Resistor
Connection

2 Wire RTD/Resistor
Connection

NON-HAZARDOUS LOCATIONNotes related to
UL certification
for this module.

Note 1. Entity parameters per
channel:  Voc = 15.5 V

Isc = 123 mA
Ca = 0.47 uf
La = 466 uH

Note 2. Maximum non-
hazardous area voltage must
not exceed 250 V.

Note 3. If the electrical parameters
of the cable are unknown, the
following values must be used

Note 4. Install in accordance
with the NEC (ANSI/NFPA 70)
and ANSI/ISA RP 12.6 for
installation in the United States.

Note 5. To maintain intrinsic
safety, shield for each cable
must be grounded and must
extend as close to the terminals
as possible.

Note 6. Intrinsically Safe (I.S)
cables of one module must be
routed separately from I.S.
cables of another module.

Note 7. I.S. devices when
connected to I.S. terminals must

La > Li + Lcable

Ca > Ci + Ccable

Isc < Imax

Voc < Vmax

satisfy the following conditions:

N/C N/C

N/C N/C

N/C N/C

N/C N/C

3 Wire RTD/Resistor
Connection

with the following UL listed modules:
140 CPU xxx xx
140 CPS xxx xx

for Ccable and Lcable:
Capacitance 60 Pf/ft
Inductance 0.20 uH/ft

31001362 Rev 00 140 AII 330 00 RTD Wiring Diagram
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The following is a UL certified wiring diagram for this module when configured with 
a thermocouple connection. 

I Source 1 (+) I Source 1 (-)

V Sense 1 (+) V Sense 1 (-)

I Source 2 (+) I Source 2 (-)

V Sense 2 (+) V Sense 2 (-)

I Source 3 (+) I Source 3 (-)

V Sense 3 (+) V Sense 3 (-)

I Source 4 (+) I Source 4 (-)

V Sense 4 (+) V Sense 4 (-)

I Source 5 (+) I Source 5 (-)

V Sense 5 (+) V Sense 5 (-)

I Source 6 (+) I Source 6 (-)

V Sense 6 (+) V Sense 6 (-)

I Source 7 (+) I Source 7 (-)

V Sense 7 (+) V Sense 7 (-)

I Source 8 (+) I Source 8 (-)

V Sense 8 (+) V Sense 8 (-)

I.S. Module AII 330 00
Blue Terminal Strip

Chassis
Ground

Chassis
Ground

HAZARDOUS LOCATION
CLASS 1, DIVISION 1
GROUP A, B, C, D

(SEE NOTE 1)

(See Note 1)

Note 1. Only shielded twisted pair
cables should be used for
connections. Shields should be
left open at the field end and
connected to chassis ground at
the ground screws on the 
backplane.

Note 3. Pins marked “N/C” (Not
Connected) are not electronically
connected to the module.

NON-HAZARDOUS LOCATIONNotes related to
UL certification
for this module.

Note 1. Entity parameters per
channel:  Voc = 15.5 V

Isc = 123 mA
Ca = 0.47 uf
La = 466 H

Note 2. Maximum non-
hazardous area voltage must
not exceed 250 V.

Note 5. To maintain intrinsic
safety, shield for each cable
must be grounded and must 
extend as close to the terminal
as possible.

Note 6. Intrinsically Safe (I.S)
cables of one module must be
routed separately from I.S.
cables of another module.

Note 7. I.S. devices when
connected to I.S. terminals must

La > Li + Lcable

Ca > Ci + Ccable

Isc < I max

Voc < V max

satisfy the following conditions:

Note 2. Thermocouple tip may 
be grounded if required.

(+)

(-)

mV Source

N/C N/C

N/C N/C

N/C N/C

N/C N/C

Note 3. If the electrical 
parameters of the cable are 
unknown, the following values 
must be used for Ccable and
Lcable:

Capacitance 60 Pf/ft
Inductance 0.20 uH/ft

Note 4. Only Quantum
140 XBP 0X 00 backplanes 
should be used for mounting 
this module along with the 
following UL listed modules:

140 CPU xxx xx
140 CPS xxx xx

Note 4. Install in accordance
with the NEC (ANSI/NFPA 70)
and ANSI/ISA RP 12.6 for
installation in the United States.

Thermocouple
Type J, K, E, T, R, S, B
(See Note 2)

140 AII 330 00 TC Wiring Diagram31001362 Rev 00
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140AII33010 Intrinsically Safe Current Input Module

Overview The Quantum 140AII33010 Intrinsically Safe Current Input module interfaces with 
eight intrinsically safe analog inputs which are software-configurable. The module 
accepts 0 ... 20 mA, 0 ... 25 mA, and 4 ... 20 mA inputs. The module allows any mix 
and match of current input ranges that can be configured by the software. The 
module provides power to intrinsically safe transmitters located in hazardous areas. 

Specifications Specifications for the Quantum 140AII33010 Intrinsically Safe Current Input module 
are as follows.

Specifications

Number of Channels 8

LEDs Active (Green)
F (Red)
1 ... 8 (Red), 1 per channel
Note: This module produces a fault signal F if any one 
channel detects a broken wire condition or an out-of-
range condition (4 ... 20 mA only). 

Current Input 

Linear Measuring Range 4 ... 20 mA
0 ... 20 mA
0 ... 25 mA

Absolute Maximum Input 25 mA internally limited

Input Impedance 100  +/- 0.1% between V+ and signal terminals 

Resolution 4 ... 20 mA, 0 to 4,095 counts
4 ... 20 mA0 to 16,000 counts 
0 ... 20 mA, 0 to 20,000 counts
0 ... 25 mA, 0 to 25,000 counts

Available Voltage Terminals V+, V-,        :~ 14.5 Vdc at 25 mA 
Terminals V+, Signal :~ 13.6 Vdc at 20 mA

Accuracy Error @ 25°C Typical:     +/- 0.05% of full scale 
Maximum: +/- 0.1% of full scale 

Linearity + 0.003% of full scale

Accuracy Drift w/ Temperature Typical:     +/- 0.0025% of full scale /°C
Maximum:  +/- 0.005% of full scale /°C

Common Mode Rejection > 100 dB @ 50/60 Hz 

Input Filter Single pole low pass, -3 dB cutoff @ 15 Hz, +/- 20% 

Isolation

Channel to Channel None 
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Field Wiring Field wiring to the module consists of separate shielded, twisted pair wires. The 
acceptable field wire gauge is AWG 20 to AWG 12. Wiring between the module and 
the intrinsically safe field device should follow intrinsically safe wiring practices to 
avoid the transfer of unsafe levels of energy to the hazardous area.

Fixed Wiring 
System

The Quantum 140AII33010 Intrinsically Safe Current Input module is designed with 
a fixed wiring system, where the field connections are made to a 40-pin, fixed 
position, blue terminal strip which is plugged into the module.

Terminal Strip 
Color and Keying 
Assignment

The module’s 140XTS33200 field wiring terminal strip is color-coded blue to identify 
it as an intrinsically safe connector.The terminal strip is keyed to prevent the wrong 
connector from being applied to the module. The keying assignment is given below.

Channel to Bus 1780 Vac @ 47-63 Hz or 2500 Vdc for 1 min.

Update Time 750 ms for all channels

Fault Detection Broken wire (4 ... 20 mA mode)

Bus Current Required 1.5 A 

Power Dissipation 7.5 W 

External Power Not required

Hot Swap Not allowed per intrinsic safety standards 

Fusing Internal-not user accessible

Programming Software Modsoft Ver. 2.61 or higher 

Specifications

Module Class Module Part Number Module Coding Terminal Strip Coding

Intrinsically Safe 140AII33010 CEF ABD
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Agency 
Approved Wiring 
Diagrams

The following is a Cenelec certified wiring diagram for this module. 

V1 (-) V1 (+)

N/C Signal 1

N/C Signal 2

N/C N/C

V3 (-) V3 (+)

N/C Signal 3

N/C Signal 4

N/C N/C

V5 (-) V5 (+)

N/C Signal 5

N/C Signal 6

N/C N/C

V7 (-) V7 (+)

N/C Signal 7

N/C Signal 8

N/C N/C

NON-HAZARDOUS LOCATION HAZARDOUS LOCATION
ZONE 1
GROUP IIA, IIB, IIC

(SEE NOTE 1)

Note 1. Only shielded twisted pair
cables should be used for connec-
tions. Shields should be left open at
the field end and connected to
chassis ground at the ground
screws on the backplane.

Note 2. A dropping resistor 100
Ohms is across the signal and V(-)

Note 3. Three wire transmitters
should be provided power only
from the module. An external 

I.S. Module AII 330 10
Blue Terminal Strip

CENELEC CERTIFICATION
Entity Parameters
per Channel:
Vo = 23.8 Vdc
Io = 112 mA/ch
Po = 622 mW/ch
Co = 127 nf/ch
Lo = 2.9 mH/ch

V2 (-) V2 (+)

V4 (-) V4 (+)

V6 (-) V6 (+)

V8 (-) V8 (+)

(SEE NOTE 1)

I.S. 3 WIRE
TRANSMITTER

I.S. 2 WIRE
TRANSMITTER

pins of each channel. V(-) is 
internally connected to I.S. ground.

power supply should not be used.

Note 4. Pins marked “N/C” (Not
Connected) are not electronically 
connected to the module.

I.S. + 14.5 Vdc

31001363 Rev 00 140 AII 330 10 Wiring Diagram
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The following is a CSA certified wiring diagram for this module. 

V1 (-) V1 (+)

N/C
Signal 1

N/C Signal 2

N/C N/C

V3 (-) V3 (+)

N/C Signal 3

N/C Signal 4

N/C N/C

V5 (-) V5 (+)

N/C Signal 5

N/C Signal 6

N/C N/C

V7 (-) V7 (+)

N/C Signal 7

N/C Signal 8

N/C N/C

NON-HAZARDOUS LOCATION HAZARDOUS LOCATION
ZONE 1
GROUP IIA, IIB, IIC

(SEE NOTE 1)

Note 1. Only shielded twisted pair
cables should be used for
connections. Shields should be
left open at the field end and 
connected to chassis ground at the
ground screws on the backplane.

Note 2. A dropping resistor 100
Ohms is across the signal and V(-)

Note 3. Three wire transmitters
should be provided power only
from the module. An external 

I.S. Module AII 330 10
Blue Terminal Strip

V2 (-) V2 (+)

V4 (-) V4 (+)

V6 (-) V6 (+)

V8 (-) V8 (+)

(SEE NOTE 1)

I.S. 3 wire
transmitter

I.S. 2 wire
transmitter

pins of each channel. V(-) is 
internally connected to I.S. ground.

power supply should not be used.

Note 4. Pins marked “N/C” (Not
Connected) are not electronically 
connected to the module.

I.S. + 14.5 Vdc
(See Note 2)

Chassis
Ground
(See Note 1)

Chassis
Ground
(See Note 1)

Note 5. Only Quantum
140 XBP 0X 00 backplanes
should be used for mounting this
module.

Notes related to
CSA certification
for this module.

Note 2. Maximum non-
hazardous area voltage 
must not exceed 250 V.

Note 4. Install in 
accordance with the NEC 
(ANSI/NFPA 70) and 
ANSI/ISA RP 12.6 for 
installation in the United 
States.

Note 5. To maintain 
intrinsic safety, shield for 
each cable must be 
grounded and must 
extend as close to the 
terminals as possible.

Note 7. I.S. devices when 
connected to I.S. termi-
nals must satisfy the fol-
lowing conditions:
Voc < Vmax
Isc < Imax
Ca > Ci + Ccable
La > Li + Lcable

31001363 Rev 00 140 AII 330 10 Wiring Diagram

Note 8. This module is 
certified as a component 
for mounting in a suitable 
enclosure where the suit-
ability of the final combi-
nation is subject to 
acceptance by CSA or an 
inspection authority hav-
ing the jurisdiction.

Note 1. Entity 
parameters per chan-
nel: 

Voc = 23.8 V
Isc = 112 mA
Ca = 127nf

Note 3. Install in 
accordance with 
Canadian Electrical 
Code, Part I for installa-
tion in Canada.

Note 6. intrinsically 
Safe (I.S.) cables of one
module must be routed 
separately from I.S. 
cables of another
 module.
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The following is a FM certified wiring diagram for this module. 

V1 (-) V1 (+)

N/C Signal 1

N/C Signal 2

N/C N/C

V3 (-) V3 (+)

N/C Signal 3

N/C Signal 4

N/C N/C

V5 (-) V5 (+)

N/C Signal 5

N/C Signal 6

N/C N/C

V7 (-) V7 (+)

N/C Signal 7

N/C Signal 8

N/C N/C

HAZARDOUS LOCATION

Class I Div I Group A, B, C, D
Class II Div I Group E, F, G

I.S. Module AII 330 10
Blue Terminal Strip

V2 (-) V2 (+)

V4 (-) V4 (+)

V6 (-) V6 (+)

V8 (-) V8 (+)

I.S. 3 wire
transmitter

I.S. 2 wire
transmitter

I.S. + 14.5 Vdc @ 25 mA

Note 1. Only shielded cables should be used for connections. 
Shields should be left open at the field end and connected to 
chassis ground at the Module end.
Note 2. Pins marked N/C are not electronically connected to
the Module.
Note 3. Only 140 XBP 0xx 00 backplanes should be used for
mounting this module.

Note 5. The Entity Concept allows interconnection of intrinsically
safe apparatus with associated apparatus not specifically
examined in combination as a system when the approved values
of Voc and Isc for the associated apparatus are less than or
equal to Vmax and Imax for the intrinsically safe apparatus and
the approved values of Ca and La for the associated apparatus
must be equal to or are greater than Ci and Li for the intrinsically
safe apparatus plus all cable parameters.

Ca  Ci + Ccable; La  Li + Lcable; Voc  Vmax; Isc  Imax
Note 6. Simple Apparatus is defined as a device which will 
neither generate nor store more than 1.2V, 0.1A, 20uJ, or 25 mW.
For examples, switches, Thermocouples, LEDs and RTDs, etc.
Note 7. Wiring methods must be in accordance with National
Electrical Code NFPA 70, Article 504 and ANSI/ISA RP 12.6
“Wiring Practices for Hazardous (classified) Locations 
Instrumentation Part I: Intrinsic Safety.”
Note 8. Control room equipment connected to associated
apparatus should not use or generate more than 250 Vrms.

Note 9. All modules must be installed in an enclosure that meets
the requirements of ANSI/ISA S82.01.
Note 10. No revision to this drawing without prior FMRC approval.

Note 4. Three wire transmitters should be provided power only 
from the Module. External Power Supply should not be used.

Note 11. For Schneider Electric internal use only. For control sheet,
refer to 19-100986 Rev 1.

Class III Div I

Chassis
Ground

Chassis
Ground

31001363 Rev 01
140 AII 330 10 Wiring Diagram

HAZARDOUS LOCATION,
Class I, Div 2 Group A, B, C, D

Note 12. For Division 2 installation, the apparatus shall be installed in
compliance with the enclosure, mounting, spacing, and 
segregation requirements of the ultimate application, including
access only by the use of a tool and provision for Division 2 wiring
methods.

Notes Related to FM Certification
This IS field device should meet note 6 or should be FM approved with entity concept in Note 5 appropriate for
connection with IS Analog Current IN Module with Concept Parameters listed below. The entity parameters are per channel.
Voc = 23.8 VDC
Isc = 112 mA/Ch
Ca = 127 nf/CH
La = 2.9 mH/Ch
Po = 622 mW/CH
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The following is a UL certified wiring diagram for this module. 

V1 (-) V1 (+)

N/C
Signal 1

N/C
Signal 2

N/C N/C

V3 (-) V3 (+)

N/C
Signal 3

N/C
Signal 4

N/C N/C

V5 (-) V5 (+)

N/C
Signal 5

N/C
Signal 6

N/C N/C

V7 (-) V7 (+)

N/C
Signal 7

N/C
Signal 8

N/C N/C

NON-HAZARDOUS LOCATION HAZARDOUS LOCATION
CLASS I, DIVISION I 
GROUP A, B, C, D

(SEE NOTE 1)

I.S. Module AII 330 10
Blue Terminal Strip

V2 (-) V2 (+)

V4 (-) V4 (+)

V6 (-) V6 (+)

V8 (-) V8 (+)

(SEE NOTE 1)

I.S. 3 wire
transmitter

I.S. 2 wire
transmitter

I.S. + 14.5 Vdc

Note 1. Only shielded twisted pair
cables should be used for
connections. Shields should be
left open at the field end and
connected to chassis ground at
the ground screws on the backplane. 

Note 4. Pins marked “N/C” (Not
Connected) are not electronically
connected to the module.

Note 5. Only Quantum
140 XBP 0X 00 backplanes should
be used for mounting this module along

Notes related to
UL certification
for this module.

Note 1. Entity parameters per
channel:  Vcc = 24.3 V

Isc = 112 mA
Ca = 127 nf
La = 1.5 mH

Note 2. Maximum non-
hazardous area voltage must
not exceed 250 V.

Note 3. If the electrical parameters
of the cable are unknown, the
following values must be used

Note 4. Install in accordance
with the NEC (ANSI/NFPA 70)
and ANSI/ISA RP 12.6 for
installation in the United States.

Note 5. To maintain intrinsic
safety, shield for each cable
must be grounded and must
extend as close to the terminals
as possible.

Note 6. Intrinsically Safe (I.S)
cables of one module must be
routed separately from I.S.
cables of another module.

Note 7. I.S. devices when
connected to I.S. terminals must

La > Li + Lcable

Ca > Ci + Ccable

Isc < I max

Vcc < V max

satisfy the following conditions:

Note 2. A dropping resistor of 100
Ohms is across the Signal and V

with the following UL listed modules:
140 CPU xxx xx
140 CPS xxx xx

for Ccable and Lcable:
Capacitance 60Pf/ft
Inductance 0.20 uH/ft

(-) pins of each channel. V (-) is
internally connected to I.S. ground. 

Note 3. Three Wire Transmitters 
should be provided power only
from the module. An external
power supply should not be used.

(See Note 2)

31001363 Rev 00 140 AII 330 10 Wiring Diagram
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140AIO33000 Intrinsically Safe Analog Output Module

Overview The Quantum 140AIO33000 Intrinsically Safe Analog Output module controls and 
monitors current loops in intrinsically safe applications. The module provides 8 dual-
ended output channels that are referenced over sense resistors to a single 
Common. The output ranges are 4 ... 20 mA, 0 ... 20 mA, and 0 ... 25 mA. This 
module detects broken wires on a per-channel basis indicates their location on the 
front panel LEDs, and transmits the status to the PLC. 

Specifications Specifications for the Quantum 140AIO33000 Intrinsically Safe Analog Output 
module are as follows. 

Specifications

Number of Channels 8

LEDs Active (Green)
F (Red)
1 ... 8 (Green) - Module output switched ON
1 ... 8 (Red) - Broken wire on indicated Channel 
(4 ... 20 mArange) 

Loop Resistance 500 ohms maximum

Ranges 4 ... 20 mA (0 to 4095)     4 ... 20 mA (0 to 16000)
0 ... 20 mA (0 to 20000)   0 ... 25mA (0 to 25000) 

Resolution 15 bits within 4 ... 20 mA

Accuracy Drift w/
Temperature

Typical: 40 PPM/°C. 
Maximum: 70 PPM/°C

Accuracy Error @ 25°C +/- 0.2% of full scale 

Linearity +/- 1 LSB 

Isolation

Channel to Channel None 

Channel to Bus 1780 Vac RMS for 1 minute 

Update Time 4 ms - for all channels 

Settling Time 1 ms to +/- 0.1% of the final value

Bus Current Required 2.5 Amp 

Power Dissipation 12.5 W

External Power Not required for this module

Fault Detection Open circuit in 4 ... 20 mA range

Voltmeter Monitor Specifications 

Range 0.250 ... 1.250 V
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Field Wiring Field wiring to the module should consist of separate shielded, twisted pair wires. 
The acceptable field wire gauge should be AWG 30 to AWG 18. Wiring between the 
module and the intrinsically safe field device should follow intrinsically safe wiring 
practices to avoid the transfer of unsafe levels of energy to the hazardous area.

Fixed Wiring 
System

The Quantum140AIO33000 Intrinsically Safe Analog Output module is designed 
with a fixed wiring system where the field connections are made to a 40-pin, fixed 
position, blue terminal strip which is plugged into the module.

Terminal Strip 
Color and Keying 
Assignment

The module’s 140XTS33200 field wiring terminal strip is color-coded blue to identify 
it as an intrinsically safe connector.
The terminal strip is keyed to prevent the wrong connector from being applied to the 
module. The keying assignment is given below.

Scaling 
 (Volts) =  (mA) x 0.0625

Output Impedance 62.5 W Typical 

Wire Length 1 m maximum

Hot Swap Not allowed per intrinsic safety standards 

Fusing Internal - not user accessible

Programming Software Modsoft Ver. 2.61or higher

Specifications

VOUT ILOOP

Module Class Module Part Number Module Coding Terminal Strip Coding 

Intrinsically Safe 140AIO33000 CEF ABD 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 2977 of 3383



Intrinsically Safe Modules

840 USE 100 00 11/2004 395

Agency 
Approved Wiring 
Diagrams

The following is a CSA certified wiring diagram for this module. 

Output 1 (-) Monitor 1 (-)

N/C
Output 1(+)

Output 2 (-) Monitor 2 (-)

N/C

Output 3 (-) Monitor 3 (-)

N/C

Output 4 (+) Monitor 4 (-)

N/C

N/C N/C

N/C N/C

N/C N/C
Output 5 (-)

Output 5 (+)
N/C

Output 6 (-)

Output 6 (+)N/C

Output 7 (-)

Output 7 (+)
N/C

Output 8 (-)

Output 8 (+)
N/C

N/C

I.S. Module AIO 330 00
Blue Terminal Strip

Chassis
Ground

HAZARDOUS LOCATION
CLASS 1, DIVISION 1
GROUP A, B, C, D

(SEE NOTE 1)

I.S. Field Device
R-500 OHMS Max

NON-HAZARDOUS LOCATION

Note 1. Only shielded cables
should be used for connections.
Shields should be left open at 
the field end and connected to 
chassis ground at the module

Note 5. Pins marked “N/C” (Not
Connected) are not electronically

end.

connected to the module.

Note 6. Only Quantum
140 XBP 0X 00 backplanes
should be used for mounting
this module.

Notes related to
CSA certification
for this module.

Note 1. Entity parameters per
channel:  Vcc = 29.42 V

Isc = 93 mA
Ca = 71 nf
La = 2.0 mH

Note 2. Maximum non-
hazardous area voltage must
not exceed 250 V.

Note 3. Install in accordance
with Canadian Electrical Code,
Part I for installation in Canada.

Note 4. Install in accordance
with the NEC (ANSI/NFPA 70)
and ANSI/ISA RP 12.6 for
installation in the United States.

Note 5. To maintain intrinsic
safety, shield for each cable
must be grounded and must
extend as close to the terminals
as possible.

Note 6. Intrinsically Safe (I.S.)
cables of one module must be
routed separately from I.S.
cables of another module.

Note 7. I.S. devices when
connected to I.S. terminals must
satisfy the following conditions:
Vcc < Vmax

Isc < Imax

Ca > Ci + Ccable

La > Li + Lcable

Note 8. This module is certified
as a component for mounting in
a suitable enclosure where the
suitability of the final
combination is subject to
acceptance by CSA or an
inspection authority having the
jurisdiction.

Output 2 (+)

N/C

Output 3 (+)

Output 4 (+)

Monitor 5 (-)

Monitor 6 (-)

Monitor 7 (-)

Monitor 8 (-)

V

(SEE NOTE 2)

Note 2. More than one device
can be connected as long as
they have differential input and
total input resistance is less
than 500 ohms.

Note 3. The voltmeter is
optional and reads voltage
proportional to the current.
Length of wiring to this terminal 
is limited to 1 Meter.

Note 4. Unused channels will
show open loop unless outputs
are shorted as shown for
channel 8.

(See Note 3)

140 AIO 330 00 Wiring Diagram31001364 Rev 00
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The following is a FM certified wiring diagram for this module. 

Output 1 (-) Monitor 1 (-)

N/C

Output 2 (-)

Output 1 (+)

N/C

Output 3 (-)

Output 2 (+)

N/C

Output 4 (-)

N/C

N/C N/C

N/C N/C

N/C N/C

Output 5 (-)

Output 5 (+)
N/C

Output 6 (-)

Output 6 (+)
N/C

Output 7 (-)

Output 7 (+)

Output 8 (+)

N/C

I.S. Module
Terminal Strip

Chassis
Ground

HAZARDOUS LOCATION
CLASS I DIV I GROUP A, B, C, D
CLASS II DIV I GROUP E, F, G

I.S. Field Device
R-500 OHMS Max

Note 1. Only shielded cables should be used for connections. Shields should

 

Note 3. Only 140 XBP 0xx 00 backplanes should be used for mounting
this module.

Note 6. The Entity Concept allows interconnection of intrinsically safe
apparatus with associated apparatus not specifically examined in
combination as a system when the approved values of Voc and
Isc for the associated apparatus are less than or equal to Vmax and

CLASS III DIV I

be left open at the field elnd and connected to chassis ground at the
Module end. 
Note 2. Pins marked N/C are not electronically connected to the Module.

Imax for the intrinsically safe apparatus and the approved values of
Ca and La for the associated apparatus must be equal to or are
greater than Ci and Li for the intrinsically Safe apparatus plus all
cable parameters.
Ca  Ci + Ccable; La  Li + Lcable; Voc  Vmax; Isc  Imax
Note 7. Simple Apparatus is defined as a device which will neither generate

 
nor store more than 1.2V, 0.1A, 20uJ, or 25 mW. For examples
switches, Thermocouples, LEDs and RTDs, etc. 
Note 8. Wiring methods must be in accordance with National Electrical

 
Code NFPA 70, Article 504 and ANSI/ISA RP12.6, “Wiring Practices
for Hazardous (classified) Locations Instrumentation
Part I: Intrinsic Safety”.

Note 9. Control room equipment connected to associated apparatus
should not use or generate more than 250Vrms.
Note 10. All modules must be installed in an enclosure that meets the
requirements of ANSI/ISA S82.01
Note 11. No revisions to this drawing without prior FMRC Approval.

Notes Related to FM Certification

Monitor 2 (+)

Monitor 3 (-)

Output 3 (+)

Monitor 4 (-)

Output 4 (+)

Monitor 5 (-)

Monitor 6 (-)

Monitor 7 (-)

Monitor 8 (-)
N/C

Output 8 (-)

N/C

N/C

Note 4. More than one device can be connected in series as long as

 
they have differential input and total load resistance is less
than 500 ohms.
Note 5. Voltmeter is an optional Voltmeter shown to read voltage

 
proportional to the current. Wiring to this terminal is limited
to 1 meter.
Unused channels will show Open Loop unless shorted as
Shown in Channel 8.

V

HAZARDOUS LOCATION,
Class I, Div 2 Group A, B, C, D

Note 13. For Division 2 installation, the apparatus shall be installed in140 AIO 330 00 Wiring Diagram
31001364 Rev 01 requirements of the ultimate application, including access only by the use

of a tool and provision for Division 2 wiring methods.

compliance with the enclosure, mounting, spacing, and segregation

This IS field device should meet Note 7 or should be FM approved with entity concept in Note 6 appropriate for
connection with IS RTD/TC IN Module with concept parameters listed below. The entity parameters listed are per channel.

Voc = 29.5 VDC
Isc = 94 mA/Ch
Ca = 68 nf/Ch
La = 4.2 mH/Ch
Po = 520 mW/Ch 

Note 12. For Schneider Electric internal use only. For control sheet, refer
to 19-100986 Rev 1. 
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The following is a UL certified wiring diagram for this module. 

Output 1 (-) Monitor 1 (-)

N/C
Output 1(+)

Output 2 (-) Monitor 2 (-)

N/C

Output 3 (-) Monitor 3 (-)

N/C

Output 4 (-) Monitor 4 (-)

N/C

N/C N/C

N/C N/C

N/C N/C

Output 5 (-)

Output 5 (+)
N/C

Output 6 (-)

Output 6 (+)N/C

Output 7 (-)

Output 7 (+)
N/C

Output 8 (-)

Output 8 (+)
N/C

N/C

I.S. Module AIO 330 00
Blue Terminal Strip

Chassis
Ground

HAZARDOUS LOCATION
CLASS 1, DIVISION 1
GROUP A, B, C, D

(SEE NOTE 1)

I.S. Field Device
R-500 OHMS Max

NON-HAZARDOUS LOCATION

Note 1.  Only shielded cables
should be used for connections.
Shields should be left open at 
the field end and connected to 
chassis ground at the module

Note 5.  Pins marked “N/C” (Not
Connected) are not electronically

end.

connected to the module.

Note 6.  Only Quantum
140 XBP 0X 00 backplanes
should be used for mounting
this module along with the

Notes related to
UL certification
for this module.

Note 1. Entity parameters per
channel:  Vcc = 29.5 V

Isc = 93 mA
Ca = 68 nf
La = 2.0 mH

Note 2. Maximum non-
hazardous area voltage must
not exceed 250 V.

Note 4. Install in accordance
with the NEC (ANSI/NFPA 70)
and ANSI/ISA RP 12.6 for
installation in the United States.

Note 5. To maintain intrinsic
safety, shield for each cable
must be grounded and must
extend as close to the terminals
as possible.

Note 6. Intrinsically Safe (I.S.)
cables of one module must be
routed separately from I.S.
cables of another module.

Note 7. I.S. devices when
connected to I.S. terminals must
satisfy the following conditions:
Vcc < Vmax

Isc < Imax

Ca > Ci + Ccable

La > Li + Lcable

Output 2 (+)

N/C

Output 3 (+)

Output 4 (+)

Monitor 5 (-)

Monitor 6 (-)

Monitor 7 (-)

Monitor 8 (-)

V

(SEE NOTE 2)

Note 2.  More than one device
can be connected as long as
they have differential input and
total input resistance is less
than 500 ohms.

Note 3.  The voltmeter is
optional and reads voltage
proportional to the current.
Length of wiring to this terminal 
is limited to 1 Meter.

Note 4.  Unused channels will
show open loop unless outputs
are shorted as shown for
channel 8.

(See Note 3)

following UL listed modules:
140 CPU xxx xx
140 CPS xxx xx

Note 3. If the electrical
parameter of the cable are
unknown, the following values
must be used for Ccable and
Lcable:

Capacitance 60 Pf/ft
Inductance 0.20 uH/ft

140 AIO 330 00 Wiring Diagram31001364 Rev 00
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The following is a Cenelec certified wiring diagram for this module. 

Output 1 (-) Monitor 1 (-)

N/C
Output 1(+)

Output 2 (-) Monitor 2 (-)

N/C

Output 3 (-) Monitor 3 (-)

N/C

Output 4 (-) Monitor 4 (-)

N/C

N/C N/C

N/C N/C

N/C N/C
Output 5 (-)

Output 5 (+)
N/C

Output 6 (-)

Output 6 (+)N/C

Output 7 (-)

Output 7 (+)
N/C

Output 8 (-)

Output 8 (+)
N/C

N/C

I.S. Module AIO 330 00
Blue Terminal Strip

Chassis
Ground

HAZARDOUS LOCATION
CLASS 1, DIVISION 1
GROUP A, B, C, D

(SEE NOTE 1)

I.S. Field Device
R-500 OHMS Max

NON-HAZARDOUS LOCATION

Note 1.  Only shielded cables
should be used for connections.
Shields should be left open at 
the field end and connected to 
chassis ground at the module

Note 5.  Pins marked “N/C” (Not
Connected) are not electronically

end.

connected to the module.

CENELEC CERTIFICATION
Entity Parameters
per channel:

Output 2 (+)

N/C

Output 3 (+)

Output 4 (+)

Monitor 5 (-)

Monitor 6 (-)

Monitor 7 (-)

Monitor 8 (-)

V

(SEE NOTE 2)

Note 2.  More than one device
can be connected as long as
they have differential input and
total input resistance is less
than 500 ohms.

Note 3.  The voltmeter is
optional and reads voltage
proportional to the current.
Length of wiring to this terminal 
is limited to 1 Meter.

Note 4.  Unused channels will
show open loop unless outputs
are shorted as shown for
channel 8.

(See Note 3)

Vo = 29.5 Vdc
Io = 94 mA/Ch
Po = 520 mW/ch
Co = 68 nf/ch
Lo = 4.2 mH/ch

31001364 Rev 00

AIO 330 00 Wiring Diagram (Analog Output)

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 2981 of 3383



Intrinsically Safe Modules

840 USE 100 00 11/2004 399

15.3 Intrinsically Safe Discrete Modules

At a Glance

Overview This section provides information on the intrinsically safe discrete modules, 
140DII33000 and 140DIO33000.

What's in this 
Section?

This section contains the following topics:

Topic Page

I/O Configuration for Intrinsically Safe Discrete Modules 400

140DII33000 Intrinsically Safe Discrete Input Module 402

140DIO33000 Intrinsically Safe Discrete Output Module 408
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I/O Configuration for Intrinsically Safe Discrete Modules

Overview This section provides information on the I/O configuration of the intrinsically safe 
discrete modules, 140DII33000 and 140DIO33000.

Intrinsically Safe 
Discrete Input 
Module

The following is the intrinsically safe discrete input module:
� 140DII33000 (DC, intrinsic safe)

I/O Map Register 
Assignment

This 8-point input module can be configured as either 8 contiguous discrete input 
(1x) references or as one 3x register. The following figure shows an I/O map 
register.
  

I/O Map Status 
Byte

There is no I/O map status byte associated with this module.

Modsoft Module 
Zoom Selections

Push <Enter> to display and select the input type. The following figure shows the 
input type display. 

I/O Mapping Rules

When I/O mapping input modules using discrete (1x) references in remote drops, 
users should not split discrete words between drops. The lowest discrete reference 
for a drop should start on a word boundary.

Failure to follow this precaution can result in injury or equipment damage.

2 3 4 5 6 7 81

CAUTION

BIN

BCD

input Type:
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Intrinsically Safe 
Discrete Output 
Module

The following shows the 8-point discrete output module:
� 140DIO33000 (DC, Intrinsic Safe

I/O Map Register 
Assignment

The ouput modules listed above can be configured as either eight contiguous 
discrete output (0x) references or as one output (4x) register. The following figure 
shows the format for the output modules.
  

I/O Map Status 
Byte

There is no I/O Map status byte associated with this module.

Module Zoom 
Selections

Push <Enter> to display and select the output type and timeout state for the module. 
Timeout state isassumed when system control of the module is stopped. 

2 3 4 5 6 7 81

Output Type:

Timeout State:

User Defined Timeout State Points 1- 8: 00000000

BIN

BCD

Last Value

User Defined
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140DII33000 Intrinsically Safe Discrete Input Module

Overview The Quantum 140DII33000 Intrinsically Safe Discrete Input module provides safe 
power to dry contact closures e.g., push buttons, selector switches, float switches, 
flow switches, limit switches, etc., in a hazardous area, and receives the proportional 
current to indicate an on/off state. The received current is converted into digital 
signals that is transferred to the PLC. 

Specifications The following table provides specifications for the DII33000 Intrinsically Safe 
Discrete Input module.

Specifications

Number of Input Points 8 

LEDs Active (Green)
1 ... 8 (Green) – Indicates point status 

Operating Voltages and Currents 

No load voltage (between 
input + and input -)

8 Vdc 

Short circuit current 8 mA

Switching point 1.2 mA ... 2.1 mA

Switching hysteresis 0.2 mA 

Switching Frequency 100 Hz maximum 

Response

OFF-ON 1 ms

ON-OFF 1 ms 

Isolation 

Channel to Channel None 

Channel to Bus 1780 Vac, 47-63 Hz or 2500 Vdc for 1 min. 

Internal Resistance 2.5 K

Input Protection Resistor limited

Fault Detection None 

Bus Current Required 400 mA

Power Dissipation 2 W

External Power Not required 

Hot Swap Not allowed per intrinsic safety standards

Fusing Internal - not user accessible 

Programming Software Modsoft Ver. 2.61 or higher 
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Fixed Wiring 
System

The DII33000module is designed with a fixed wiring system where the field 
connections are made to a 40-pin, fixed position, blue terminal strip which is plugged 
into the module.

Field Wiring Field wiring to the module consists of separate shielded twisted pair wires. The 
acceptable field wire gauge is AWG 20 to AWG 12. Wiring between the module and 
the intrinsically safe field device should follow intrinsically safe wiring practices, to 
avoid the transfer of unsafe levels of energy to the hazardous area.

Terminal Strip 
Color and Keying 
Assignment

The module’s 140XTS33200 field wiring terminal strip is color-coded blue to identify 
it as an intrinsically safe connector.
The terminal strip is keyed to prevent the wrong connector from being applied to the 
module. The keying assignment is given below.

Module Class Module Part Number Module Coding Terminal Strip Coding

Intrinsically Safe 140 DII 330 00 CDE ABF 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 2986 of 3383



Intrinsically Safe Modules

404 840 USE 100 00 11/2004

Agency 
Approved Wiring 
Diagrams

The following is a Cenelec certified wiring diagram for this module. 

Input 1 (+) Input 1 (-)

N/C N/C

Input 2 (+) Input 2 (-)

N/C N/C

Input 3 (+) Input 3 (-)

N/C N/C

Input 4 (+) Input 4 (-)

N/C N/C

N/C N/C

N/C N/C

N/C N/C

Input 5 (+) Input 5 (-)

N/C N/C

Input 6 (+) Input 6 (-)

N/C N/C

Input 7 (+) Input 7 (-)

N/C N/C

Input 8 (+) Input 8 (-)

N/C N/C

I.S. Module
DII 330 00
Blue Terminal Strip

Chassis
Ground

HAZARDOUS LOCATION
ZONE 1
GROUP IIA, IIB, IIC

(SEE NOTE 1)

I.S. +8 Vdc

I.S. Field
Device

NON-HAZARDOUS LOCATION

Note 1:  Only shielded cables
should be used for connections.
Shields should be left open at the
field end and connected to chassis
ground at the ground screws on

Note 2:  Pins marked “N/C” are not
electronically connected to the
module.

Note 3:  All “INPUT (- )S” are
connected together internally.

CENELEC CERTIFICATION
Entity Parameters
per Channel:
Vo = 9.6 Vdc
Io = 80 mA/ch
Po = 192 mW/ch
Co = 450 nf/ch
Lo = 694 microH/ch

the backplane.

31001365 Rev 00 140 DII 330 00 Wiring Diagram
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The following is a CSA certified wiring diagram for this module. 

Input 1 (+) Input 1 (-)

N/C N/C

Input 2 (+) Input 2 (-)

N/C N/C

Input 3 (+) Input 3 (-)

N/C N/C

Input 4 (+) Input 4 (-)

N/C N/C

N/C N/C

N/C N/C

N/C N/C

Input 5 (+) Input 5 (-)

N/C N/C

Input 6 (+) Input 6 (-)

N/C N/C

Input 7 (+) Input 7 (-)

N/C N/C

Input 8 (+) Input 8 (-)

N/C N/C

I.S. Module
DII 330 00
Blue Terminal Strip

Chassis
Ground

HAZARDOUS LOCATION
CLASS 1, DIVISION 1
GROUP A, B, C, D

(See Note 1)

I.S. Field
Device

NON-HAZARDOUS LOCATION

Note 1.  Only shielded cables
should be used for connections.
Shields should be left open at 
the field end and connected to 
chassis ground at the ground

Note 2.  Pins marked “N/C” (Not
Connected) are not electronically

I.S. +8 Vdc

screws on the backpalne.

connected to the module.

Note 3.  Only Quantum
140 XBP oX oo backplanes
should be used for mounting
this module.

Notes related to
CSA certification
for this module.

Note 1. Entity parameters per
module:  Voc = 9.6 V

Isc = 80 mA
Ca = 450 nf
La = 694 mH

Note 2. Maximum non-
hazardous area voltage must
not exceed 250 V.

Note 3. Install in accordance
with Canadian Electrical Code,
Part I, for installation in Canada.

Note 4. Install in accordance
with the NEC (ANSI/NFPA 70)
and ANSI/ISA RP 12.6 for
installation in the United States.

Note 5. To maintain intrinsic
safety, shield for each cable
must be grounded and must
extend as close to the terminals
as possible.

Note 6. Intrinsically Safe (I.S.)
cables of one module must be
routed separately from I.S.
cables of another module.

Note 7. I.S. devices when
connected to I.S. terminals must
satisfy the following conditions:
Voc < Vmax
Isc < Imax
Ca > Ci + Ccable
La > Li + Lcable

Note 8. This module is certified
as a component for mounting in
a suitable enclosure where the
suitability of the final
combination is subject to
acceptance by CSA or an
inspection authority having the
jurisdiction.

N/C N/C

140 DII 330 00 Wiring Diagram31001365 Rev 00
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The following is a FM certified wiring diagram for this module. 

Input 1 (+) Input 1 (-)

N/C N/C

Input 2 (+) Input 2 (-)

N/C N/C

Input 3 (+) Input 3 (-)

N/C N/C

Input 4 (+) Input 4 (-)

N/C N/C

N/C N/C

N/C N/C

N/C N/C

Input 5 (+) Input 5 (-)

N/C N/C

Input 6 (+) Input 6 (-)

N/C N/C

Input 7 (+) Input 7 (-)

N/C N/C

Input 8 (+) Input 8 (-)

N/C N/C

I.S. Module
DII 330 00
Blue Terminal Strip

Chassis
Ground

HAZARDOUS LOCATION
CLASS I DIV I GROUP A, B, C, D
CLASS II DIV I GROUP E, F, G

I.S. Field
Device

Note 1: Only shielded cables should be used for connections. Shields should

 

Note 3: Only 140 XBP 0xx 00 backplanes should be used for mounting
this module.

I.S. +8 Vdc

Note 4: The Entity Concept allows interconnection of intrinsically safe
apparatus with associated apparatus not specifically examined in
combination as a system when the approved values of Voc and
Isc for the associated apparatus are less than or equal to Vmax and

CLASS III DIV I

be left open at the field end and connected to chassis ground at the
Module end. 

Note 2: Pins marked N/C are not electronically connected to the Module.

Imax for the intrinsically safe apparatus and the approved values of
Ca and La for the associated apparatus must be equal to or are
greater than Ci and Li for the intrinsically Safe apparatus plus all
cable parameters.
Ca  Ci + Ccable; La  Li + Lcable; Voc  Vmax; Isc  Imax
Note 5: Simple Apparatus is defined as a device which will neither generate

 
nor store more than 1.2V, 0.1A, 20uJ, or 25 mW. For examples
switches, Thermocouples, LEDs and RTDs, Etc. 

Note 6: Wiring methods must be in accordance with National Electrical

 
Code NFPA 70, Article 504 and ANSI/ISA RP12.6, “Wiring Practices
for Hazardous (classified) Locations Instrumentation
Part I: Intrinsic Safety”.

Note 7: Control room equipment connected to associated apparatus
should not use or generate more than 250Vrms.
Note 8: All modules must be installed in an enclosure that meets the
requirements of ANSI/ISA S82.01

Note 9: No revision to this drawing without prior FMRC Approval.

N/C N/C

140 DII 330 00 Wiring Diagram
31001365 Rev 01

HAZARDOUS LOCATION,
Class I, Div 2 Group A, B, C, D

Note 10. For Schneider Electric internal use only. For control sheet, refer
to 19-100986 Rev 1.

Note 11. For Division 2 installation, the apparatus shall be installed in

requirements of the ultimate application, including access only by the use
of a tool and provision for Division 2 wiring methods.

compliance with the enclosure, mounting, spacing, and segregation

This IS field device should meet Note 5 or should be FM approved or connection with IS RTD/TC IN Modules with
Concept Parameters listed below. The entity parameters are per Channel.
Voc = 9.6 VDC
Isc = 80 mA/Module
Ca = 450 nf/Ch
La = 0.694 mH/Ch
Po = 192 mW/Module

Notes Related to FM Certification
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The following is a UL certified wiring diagram for this module. 

Input 1 (+)

N/C

Input 1(-)

Input 2 (+)

N/C

Input 3 (+)

N/C

Input 4 (+)

N/C

N/C N/C

N/C N/C

N/C N/C

Input 5 (+) Input 5 (-)

N/C

Input 6 (+) Input 6 (-)

N/C

Input 7 (+) Input 7 (-)

N/C

Input 8 (+) Input 8 (-)

N/C

N/C

I.S. Module 

Blue Terminal Strip

Chassis
Ground

HAZARDOUS LOCATION
CLASS 1, DIVISION 1
GROUP A, B, C, D

(SEE NOTE 1)

I.S. Field 

NON-HAZARDOUS LOCATION

Note 1. Only shielded cables
should be used for connections.
Shields should be left open at 
the field end and connected to 
chassis ground at the ground

Note 2. Pins marked “N/C” (Not
Connected) are not electronically

screws on the backplane.

connected to the module.

Note 3. Only Quantum
140 XBP 0X 00 backplanes
should be used for mounting
this module along with the

Notes related to
UL certification
for this module.

Note 1. Entity parameters per
channel:  Voc = 9.5 V

Isc = 80 mA
Ca = 450 nf
La = 0.175 mH

Note 2. Maximum non-
hazardous area voltage must
not exceed 250 V.

Note 4. Install in accordance
with the NEC (ANSI/NFPA 70)
and ANSI/ISA RP 12.6 for
installation in the United States.

Note 5. To maintain intrinsic
safety, shield for each cable
must be grounded and must
extend as close to the terminals
as possible.

Note 6. Intrinsically Safe (I.S.)
cables of one module must be
routed separately from I.S.
cables of another module.

Note 7. I.S. devices when
connected to I.S. terminals must
satisfy the following conditions:
Voc < Vmax
Isc < Imax
Ca > Ci + Ccable
La > Li + Lcable

Input 2 (-)

N/C

Input 3 (-)

Input 4 (-)

following UL listed modules:
140 CPU xxx xx
140 CPS xxx xx

Note 3. If the electrical
parameters of the cable are
unknown, the following values
must be used for Ccable and
Lcable:

Capactance 60 Pf/ft
Inductance 0.20 uH/ft

Device

I.S. +8 Vdc

N/C

N/C

N/C

N/C

N/C

N/C

N/C

N/C

DII 330 00

140DII33000 Wiring Diagram31001365 Rev 00
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140DIO33000 Intrinsically Safe Discrete Output Module

Overview The Quantum 140DIO33000 Intrinsically Safe Discrete Output module switches 
intrinsically safe power to a variety of components such as solenoid valves, LEDs, 
etc., that are located in a hazardous area. This module is for use with sink devices 
only.

Specifications Specifications for the DIO33000 module are as follows.

Specifications

Number of Output Points 8 

LEDs Active-1 (Green)
1 ... 8 (Green) – Indicates point status

Output Voltage 24 V (open) 

Maximum Load Current

Each Point 45 mA

Per Module 360 mA

Off State Leakage/Point 0.4 mA

Response (Resistive Loads) 

OFF-ON 1 ms

ON-OFF 1 ms

Output Protection (Internal) Transient voltage suppression

Isolation 

Channel to Channel None 

Channel to Bus 1780 Vac, 47-63 Hz or 2500 Vdc for 1 min. 

Fault Detection None 

Bus Current Required 2.2 Amp (full load) 

Power Dissipation 5 W (full load)

External Power Not required

Hot Swap Not allowed per intrinsic safety requirements

Fusing Internal - not user accessible

Programming Software Modsoft Ver. 2.61 or higher 
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Fixed Wiring 
System

The DIO33000 module is designed with a fixed wiring system where the field 
connections are made to a 40-pin, fixed position, blue terminal strip, which is 
plugged into the module.

Field Wiring Field wiring to the module consists of separate shielded, twisted pair wires. The 
acceptable field wire gauge is AWG 20 to AWG 12. Wiring between the module and 
the intrinsically safe field device should follow intrinsically safe wiring practices, to 
avoid the transfer of unsafe levels of energy to the hazardous area.

Terminal Strip 
Color and Keying 
Assignment

The module’s 140XTS33200 field wiring terminal strip is color-coded blue to identify 
it as an intrinsically safe connector.
The terminal strip is keyed to prevent the wrong connector from being applied to the 
module. The keying assignment is given below.

Module Class Module Part Number Module Coding Terminal Strip Coding 

Intrinsically Safe 140DIO33000 CDE ABF 
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Agency 
Approved Wiring 
Diagrams

The following is a Cenelec certified wiring diagram for this module. 

Output 1 (+) Output 1 (-)

N/C N/C

Output 2 (+) Output 2 (-)

N/C N/C

Output 3 (+) Output 3 (-)

N/C N/C

Output 4 (+) Output 4 (-)

N/C N/C

N/C N/C

N/C N/C

N/C N/C

Output 5 (+) Output 5 (-)

N/C N/C

Output 6 (+) Output 6 (-)

N/C N/C

Output 7 (+) Output 7 (-)

N/C N/C

Output 8 (+) Output 8 (-)

N/C N/C

N/C N/C

I.S. Module
DIO 330 00
Blue Terminal Strip

CHASSIS
GROUND

HAZARDOUS LOCATION
ZONE 1
GROUP IIA, IIB, IIC

(See Notes 1 & 2)
I.S. +8 Vdc

I.S. Field
Device

NON-HAZARDOUS LOCATION

Note 1.  Only shielded cables
should be used for connections.
Shields should be left open at the
field end and connected to chassis
ground at the module end.

Note 2.  Pins marked “N/C” are not
electronically connected to the
module.

Note 3.  All “Output (- )s” are
connected together internally

CENELEC CERTIFICATION
Entity Parameters
per Channel:
Vo = 27.9 Vdc
Io = 121 mA/ch
Po = 840 mW/ch
Co = 84 nf/ch
Lo = 2.2 mH/ch

31001366 Rev 00 140 DIO 330 00 Wiring Diagram
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The following is a CSA certified wiring diagram for this module. 

Output 1 (+) Output 1 (-)

N/C N/C

Output 2 (+) Output 2 (-)

N/C N/C

Output 3 (+) Output 3 (-)

N/C N/C

Output 4 (+) Output 4 (-)

N/C N/C

N/C N/C

N/C N/C

N/C N/C
Output 5 (+) Output 5 (-)

N/C N/C

Output 6 (+) Output 6 (-)

N/C N/C

Output 7 (+) Output 7 (-)

N/C N/C

Output 8 (+) Output 8 (-)

N/C N/C

N/C N/C

I.S. Module
DIO 330 00
Blue Terminal Strip

Chassis
Ground

HAZARDOUS LOCATION
CLASS 1, DIVISION 1
GROUP A, B, C, D

(See Notes 1 & 2)

I.S. Field
Device

NON-HAZARDOUS LOCATION

Note 1.  Only shielded cables
should be used for connections.
Shields should be left open at 
the field end and connected to 
chassis ground at the ground

Note 2.  All negative output
terminals - Output 1 (-) thru
Output B (-) are internally

Note 3.  Pins marked “N/C” (Not
Connected) are not electronically

I.S. +24 Vdc @ NO LOAD

screws on the backpalne.

connected to I.S. ground

connected to the module.

Note 4.  Only Quantum
140 XBP oX oo backplanes
should be used for mounting
this module.

Notes related to
CSA certification
for this module.

Note 1. Entity parameters per
channel:  Voc = 27.9 V

Isc = 119 mA
Ca = 84 nf
La = 1.0 mH

Note 2. Maximum non-
hazardous area voltage must
not exceed 250 V.

Note 3. Install in accordance
with Canadian Electrical Code,
Part I, for installation in Canada.

Note 4. Install in accordance
with the NEC (ANSI/NFPA 70)
and ANSI/ISA RP 12.6 for
installation in the United States.

Note 5. To maintain intrinsic
safety, shield for each cable
must be grounded and must
extend as close to the terminals
as possible.

Note 6. Intrinsically safe (I.S.)
cables of one module must be
routed separately from I.S.
cables of another module.

Note 7. I.S. devices when
connected to I.S. terminals must
satisfy the following conditions:
Voc < Vmax
Isc < Imax
Ca > Ci + Ccable

La > Li + Lcable

Note 8. This module is certified
as a component for mounting in
a suitable enclosure where the
suitability of the final
combination is subject to
acceptance by CSA or an
inspection authority having the
jurisdiction.

31001366 Rev 00 140 DIO 330 00 Wiring Diagram
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The following is a FM certified wiring diagram for this module. 

Output 1 (+) Output 1 (-)

N/C N/C

Output 2 (+) Output 2 (-)

N/C N/C

Output 3 (+) Output 3 (-)

N/C N/C

Output 4 (+) Output 4 (-)

N/C N/C

N/C N/C

N/C N/C

N/C N/C
Output 5 (+) Output 5 (-)

N/C N/C

Output 6 (+) Output 6 (-)

N/C N/C

Output 7 (+) Output 7 (-)

N/C N/C

Output 8 (+) Output 8 (-)

N/C N/C

N/C N/C

I.S. Module
DIO 330 00
Blue Terminal Strip

Chassis
Ground

HAZARDOUS LOCATION
CLASS I DIV I GROUP A, B, C, D
CLASS II DIV I GROUP E, F, G

I.S. Field
Device

Note 1. Only shielded cables should be used for connections. Shields should

 

Note 3. Only 140 XBP 0xx 00 backplanes should be used for mounting
this module.

I.S. +24 Vdc@ NO LOAD

Note 4. The Entity Concept allows interconnection of intrinsically safe
apparatus with associated apparatus not specifically examined in
combination as a system when the approved values of Voc and
Isc for the associated apparatus are less than or equal to Vmax and

CLASS III DIV I

be left open at the field end and connected to chassis ground at the
Module end. 
Note 2. Pins marked N/C are not electronically connected to the Module.

Imax for the intrinsically safe apparatus and the approved values of
Ca and La for the associated apparatus must be equal to or are
greater than Ci and Li for the intrinsically Safe apparatus plus all
cable parameters.
Ca  Ci + Ccable; La  Li + Lcable; Voc  Vmax; Isc  Imax

Note 5. Simple Apparatus is defined as a device which will neither generate

 
nor store more than 1.2V, 0.1A, 20uJ, or 25 mW. For examples
switches, Thermocouples, LEDs and RTDs, Etc. 

Note 6. Wiring methods must be in accordance with National Electrical

 
Code NFPA 70, Article 504 and ANSI/ISA RP1.2.6, “Wiring Practices
for Hazardous (classified) Locations Instrumentation
Part I: Intrinsic Safety.”

Note 7. Control room equipment connected to associated apparatus
should not use or generate more than 250Vrms.

Note 8. All modules must be installed in an enclosure that meets the
requirements of ANSI/ISA S82.01

Note 9. No revision to this drawing without prior FMRC Approval.
Note 10. For Schneider Electric internal use only. For control sheet, refer
to 19-100986 Rev 1.

140 DIO 330 00 Wiring Diagram

HAZARDOUS LOCATION,
Class I, Div 2 Group A, B, C, D

Note 11. For Division 2 installation, the apparatus shall be installed in

requirements of the ultimate application, including access only by the use
of a tool and provision for Division 2 wiring methods.

compliance with the enclosure, mounting, spacing, and segregation

31001366 Rev 01

Notes Related to FM Certification
This IS field device should meet Note 5 or should be FM approved with entity concept in Note 4 appropriate for connection
with IS RTD/TC IN Module with Concept Parameters LIsted below. The entity parameters are per Channel.
Voc = 27.9 VDC
Isc = 121 mA/Ch
Ca = 84 nf/Ch
La = 2.2 mH/Ch
Po = 840 mW/Ch
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The following is a UL certified wiring diagram for this module. 

Output 1 (+)

N/C

Output 1(-)

Output 2 (+)

N/C

Output 3 (+)

N/C

Output 4 (+)

N/C

N/C N/C

N/C N/C

N/C N/C

Output 5 (+) Output 5 (-)

N/C

Output 6 (+) Output 6 (-)

N/C

Output 7 (+) Output 7 (-)

N/C

Output 8 (+) Output 8 (-)

N/C

N/C

I.S. Module 

Blue Terminal Strip

Chassis
Ground

HAZARDOUS LOCATION
CLASS 1, DIVISION 1
Group A, B, C, D

(See Notes 1 & 2)

I.S. Field 

NON-HAZARDOUS LOCATION

Note 1.  Only shielded cables
should be used for connections.
Shields should be left open at 
the field end and connected to 
chassis ground at the ground

Note 3.  Pins marked “N/C” (Not
Connected) are not electronically

screws on the backplane.

connected to the module.

Note 4.  Only Quantum
140 XBP 0X 00 backplanes
should be used for mounting
this module along with the

Notes related to
UL certification
for this module.

Note 1. Entity parameters per
channel:  Voc = 27.9 V

Isc = 119 mA
Ca = 84 nf
La = 1.0 mH

Note 2. Maximum non-
hazardous area voltage must
not exceed 250 V.

Note 4. Install in accordance
with the NEC (ANSI/NFPA 70)
and ANSI/ISA RP 12.6 for
installation in the United States.

Note 5. To maintain intrinsic
safety, shield for each cable
must be grounded and must
extend as close to the terminals
as possible.

Note 6. Intrinsically Safe (I.S.)
cables of one module must be
routed separately from I.S.
cables of another module.

Note 7. I.S. devices when
connected to I.S. terminals must
satisfy the following conditions:
Vcc < Vmax
Isc < Imax
Ca > Ci + Ccable
La > Li + Lcable

Output 2 (-)

N/C

Output 3 (-)

Output 4 (-)

Note 2.  All negative output
terminals—Output 1 (-) thru
Output 8 (-)—are internally
connected to I.S. ground

following UL listed modules:
140 CPU xxx xx
140 CPS xxx xx

Note 3. If the electrical
parameters of the cable are
unknown, the following values
must be used for Ccable and
Lcable:

Capacitance 60 Pf/ft
Inductance 0.20 uH/ft

Device

I.S. +24 Vdc @ NO LOAD

N/C

N/C

N/C

N/C

N/C

N/C

N/C

N/C

DIO 330 00

140 DIO 330 00 Wiring Diagram31001366 Rev 00
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16
Quantum Simulator Modules

At a Glance

Introduction This chapter provides information on discrete and analog simulator modules. 

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

140XSM00200 Quantum Point Discrete Simulator Module 416

140XSM01000 Analog Simulator Module 417
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140XSM00200 Quantum Point Discrete Simulator Module

Overview The 140XSM00200 module consists of 16 toggle switches which are used to 
generate up to 16 binary input signals to the 140DAI54000 and the 140DAI74000 
AC input modules.

16 Point Discrete 
Simulator 
Module

The following figure shows the 140XSM00200 16 Point Discrete Simulator module. 

Electrical Shock Hazard

When using this  simulator module with the 140DAI54000 or 140DAI74000 input modules, 
you should be careful not to come in contact with the supplied 115 or 230 VAC located at the 
bottom of the simulator module. 

Failure to follow this precaution can result in injury or equipment damage.

CAUTION

Note: Voltage source range is 24 ... 230 Vac.

X

140 X
S

M
 002 00 D

iscrete Input 
S

im
ulator

Switch
Position Function

Right
Middle
Left

Momentary Signal
Off
Constant Signal

Power Connector LabelPower 
Connector

X

N L

1

2
3

4

5
6
7

8
9

10

11

12

13

14

15

16
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140XSM01000 Analog Simulator Module

Overview The 140XSM010module is used for simulating 4 ... 20 mA field current loops used 
with current input Quantum modules. It provides two adjustable 4 ... 20 mA analog 
signals and one fixed 24 Vdc output. The simulator also measures and displays 
voltages from 0 ... 5 Vdc. 
 
The simulator module includes the following:
� An internal 24 Vdc power supply
� A 0 ... 5 Vdc meter
� Two 10-turn potentiometers

Analog 
Simulator 
Module

The following figure shows the XSM01000 Analog Simulator module. 

140
XSM  010 00
Analog simulator

X

Removable Door

X

X

Analog out

Voltmeter

Potentiometers

Color Coded Leads

Analog in1

Analog in2
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Specifications The following table shows the specifications for the XSM 010 00 analog simulator 
module.

Note: The 140XSM01000 can be placed in any slot in the Quantum.

Note: The 140XSM01000 is not a functional module and should be used only for 
testing, simulating, and calibrating current input Quantum modules.

Specifications

Voltage

Operating Voltage 100 ... 240 Vac, 50/60 Hz

Output Continuous 24 Vdc, 400 mA max

Operating Current 300 mA @ 120 Vac

Voltmeter Range 0 ... 5 Vdc

10-Turn Potentiometer Output Variable Current/Voltage 4 ... 20 mA
1 ... 5 Vdc

Internal Fusing None

Bus Current Required None
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Wiring Diagram The following figure shows the 140XSM01000 generic wiring diagram for the 
140Axl03000 input modules, 140Ax002000 output modules, and the 140AMM09000 
input/output module. 

Note: The preceding diagram shows a typical connection between the simulator, a 
140ACI03000 input module, and a 140ACO02000 output module. The simulator provides a 
variable 4 ... 20 mA input to the analog in module. The input can then be read by a Quantum 
CPU, and, if required, outputted through an analog out module. For the output module to 
operate properly, the main current loop must be active, and, as  shown above, 24 Vdc is 
supplied between terminals 9 and 10 with a 249 Ohms voltage drop resistor. (For a more 
detailed description of these modules, refer to p. 429) 

Red

Black

White

Blue

Yellow

Violet

Black

White

Green/Yellow

Analog Simulator
140XSM01000

Analog Output

Analog Input

140XSM01000 Generic Wiring Diagram for the 140AxI03000 Input Modules, 
140AxO02000 Output Modules, and the 140AMM09000 Input/Output Module

V
+

–

– +
L

N
24 Vdc

115...240 Vac

IN 1

IN 2

0-5 Vdc

Monitor
(Typical)

Input X
(Typical)

Input Y
(Typical)

1

2

7

9

10

1

2

3

5

6

7

Wiring Example

249
Ohms

(Load for
illustration purposes)
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17
Quantum Battery Module

At a Glance

Overview The following chapter provides information on the battery module, its installations 
and replacement considerations. 

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

I/O Configuration for the 140XCP90000 Battery Module 422

140XCP90000 Quantum Battery Module 423
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I/O Configuration for the 140XCP90000 Battery Module

Overview The following provides information on the Battery module, 140XCP90000 (Battery 
Backup). 

I/O Map Register 
Assignment

There is no I/O Map register assignment associated with this module.

I/O Map Status 
Byte

The two least significant bits in the I/O Map status byte are used as follows: 

Module Zoom 
Selections

There are no Module Zoom selections required for this module.

8

Bat2 Low
Bat1 Low

7 6 5 4 3 2 1
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140XCP90000 Quantum Battery Module

Overview This section describes the battery module, its installation and replacement 
considerations. 

Battery Module The following figure shows the battery module components. 

LED Area

Battery Slot 1
(with battery installed)

Battery Access Tape
(for removal/replacement)

Battery Slot 2
(with battery installed)

Battery Access Tape
(for removal/replacement)

Module Number
Module Description
Color Code

Removable Door

140
XCP 900 00
BATTERY BACKUP

Customer
Identification

Label

Battery 1

Battery2

Changed:

Changed:
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Battery Backup The 140XCP90000 provides RAM backup power for expert modules. One non-
rechargeable 3.6 V lithium battery is provided and is accessible from the front of the 
module in Battery Slot 1 (the upper slot) for easy removal when it is necessary to 
change it. 

Specifications The following table shows the specifications for the battery module.

Note: Extended backup protection is provided when a second battery is installed 
in Battery Slot 2 (the lower slot). 

Specifications

Battery Type C, 3 V lithium

Maximum Load Current 100 mA

Service Life 8000 mAh

Shelf Life 10 years with 0.5% loss of capacity per year

Battery Part Number 990XCP99000

Note: The formula to calculate the life cycle of one battery in the battery module is:
Life cycle = 1 / (4 x I) days                   
where I (in Amps) is the total battery current load of all modules in the backplane.
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LED Indicators 
and Descriptions

The following figure shows the LED indicators. 

The following table shows the LED descriptions.

Battery 
Installation and 
Replacement 
Considerations

The following procedure describes the installation of a battery.

LED Descriptions

LEDs Color Indication when On

Active Green Bus communication is present.

Bat1 Low Red Battery 1 voltage is low.

Bat2 Low Red Battery 2 voltage is low.

Note: The Bat1 Low and Bat2 Low LEDs turn ON when a battery is not installed, 
installed backwards, or in need of replacement. 

Active

Bat1 Low

Bat2 Low

Step Action

1 Remove the insulating strip from the plus (+) pole of the battery before inserting 
it into the module. This strip is used to insulate the battery when on the shelf. 
Note: The battery installed in the module, when shipped, has the insulating strip 
in place. Remove this strip and re-install the battery before operation. 

2 When single battery backup is required, install the battery in Battery Slot 1. The 
circuitry is designed so Battery 1 supplies the current until it is used up. Battery 
2 (when installed) then assumes the load requirement without interruption. 
Battery status is indicated via LEDs and Modsoft status bytes. 

3 When the controller is in operation, the batteries can be replaced at any time. 
Note: When the controller is powered OFF, battery replacement can be done 
without RAM loss only when a second functioning battery is installed. 
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Installing/
Removing a 
Battery

The following procedure describes how to install or remove a battery.

Step Action

1 Remove the insulating strip from the new battery.

2  If necessary, remove the old battery. Detach it from its housing (on the front of 
the module), by pulling the battery access strip (see below) until the battery pops 
out. 

3 Replace it with the new battery using the reverse of the procedure in step 2. 

May cause personal injury or damage to equipment.

Do not use any metallic tools (i.e., pliers, screwdriver, etc.) when removing or 
replacing a battery in this module. Using tools during removal and replacement 
may cause personal injury and/or damage to the battery and this module.

Failure to follow this precaution can result in death, serious injury, or 
equipment damage.

May cause personal injury of damage to equipment.

Ensure that proper polarity is maintained when connecting and inserting new 
batteries into the XCP90000. Inserting the battery improperly may cause personal 
injury and/or damage to this module.

Failure to follow this precaution can result in death, serious injury, or 
equipment damage.

Insulating Strip

Battery

Pull on this tape to
remove battery. Do
not use metallic tool.

CAUTION

Access Strip
Batt. install date

WARNING

WARNING
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Hazardous waste.

Used batteries (hazardous waste) must be disposed of according to local rules and 
regulations governing hazardous waste.

Failure to follow this precaution can result in injury or equipment damage.

CAUTION
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18
Quantum I/O Modules

At a Glance

Introduction The following section provides information on the Quantum input/output (I/O) 
modules. 

What's in this 
Chapter?

This chapter contains the following sections:

Section Topic Page

18.1 Overview of I/O Modules 430

18.2 Analog Input Modules 444

18.3 Analog Output Modules 477

18.4 Analog Input/Output Modules 493

18.5 Discrete Input Modules 504

18.6 Discrete Output Modules 556

18.7 Discrete Verified Output Module 619

18.8 Discrete Supervised Input Module 629

18.9 Discrete Input/Output Modules 634
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18.1 Overview of I/O Modules

At a Glance

Overview This section provides an overview of I/O modules used in Quantum.

What's in this 
Section?

This section contains the following topics:

Topic Page

Quantum I/O Modules 431

I/O Map Status Byte 442
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Quantum I/O Modules

Overview The following section contains specifications for input/output modules. Module 
descriptions include wiring diagrams, LED indicators and descriptions, illustrations 
of module figures, and, for discrete modules, true high/true low descriptions. 

I/O Module The following figure shows the I/O modules and its components. 

Quantum I/O LED 
Descriptions

These tables describe the generic LED blocks used in Quantum I/O modules. 
Descriptions of each type I/O modules’ unique LED configuration are included in the 
individual I/O module specifications in this section.

Note: When field wiring the I/O modules, the maximum wire size that should be 
used on a field wiring terminal is 1-14 AWG or 2-16 AWG; the minimum size is 20 
AWG.

Note: The field wiring terminal strip (Modicon #140XTS00200) must be ordered 
separately. (The terminal strip includes the removable door and label.)

140
DDO 843 00
10 80 vdc out

X X

X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X

X
X

X

X
X
X

X

X
X
X

X
X
X
X
X

X
X
X
X
X
X

Removable Door

Customer Identification Label
(Fold label and place it inside the door)

Field Wiring
Terminal Strip

Model Number
Module Description 
Color Code

LED Area

Fuse 
Cutouts

2
3

5

7

9

11

13

15

17

19

23

25

27

29

31

33

35

37

39

1

4

6

8

10

12

14

16

18

24

26

28

30

32

34

36

38

40

21
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LED Indicators 
and Descriptions 
for Discrete 16 
Point and Analog 
I/O Modules

The following table shows the LED indicators for discrete 16 point and analog I/O 
modules. 

The following table shows the LED descriptions for discrete 16 point and analog I/O 
modules.

LEDs Color Indication when ON

Active Green Bus communication is present.

F Red A fault (external to the module) has been detected.

1 ... 16 Green The indicated point or channel is turned ON.

1 ... 16 Red There is a fault on the indicated point or channel.

Active F

91

102

113

124

5

6

7

8

13

14

15

16

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16
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LED Indicators 
and Descriptions 
for 24 Point Input 
Modules

The following table shows the LED indicators for the 24 point input modules. 

The following table shows the LED descriptions for the 24 point input modules.

LED Indicators 
and Descriptions 
for 32 Point I/O 
Modules

The following table shows the LED indicators for the 32 point I/O modules. 

The following table shows the LED descriptions for the 32 point I/O modules.

LEDs Color Indication when ON

Active Green Bus communication is present.

F Red A fault (external to the module) has been detected.

1 ... 24 Green The indicated point or channel is turned ON.

Active F

91

102

113

124

5

6

7

8

13

14

15

16

17

18

19

20

21

22

23

24

LEDs Color Indication when ON

Active Green Bus communication is present.

F Red A fault (external to the module) has been detected.

1 ... 32 Green The indicated point or channel is turned ON.

Active F

91

102

113

124

5

6

7

8

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32
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LED Indicators 
and Descriptions 
for Bi-Directional 
Modules

The following table shows the LED indicators for the 140AMM09000 bi-directional 
module. 

The following table shows the LED descriptions for the 140AMM09000 bi-directional 
module.

The following table shows the LED indicators for the 140DAM59000 and 
140DDM39000 bi-directional modules. 

LEDs Color Indication when ON

Active Green Bus communication is present.

F Red No power applied to the output group(s) or input out-of-
range.

1 and 2 (left column) Green Indicates output is active.

1 and 2 (middle 
column)

Red Indicates output status: broken wire or bad field supply.

1 ... 4 (right column) Red Indicates input status: under/over range.

Active F

11

22

1

2

3

4

Active F

1

2

3

4

5

6

7

8

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16
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The following table shows the LED descriptions for the 140DAM59000 and 
140DDM39000 bi-directional modules.

The following table shows the LED indicators for the 140DDM69000 bi-directional 
module. 

The following table shows the LED descriptions for the 140DDM69000 bi-directional 
modules.

LEDs Color Indication when ON

Active Green Bus communication is present.

F Red A fault (external to the module) has been detected.

1 and 8 (left columns) Green The indicated output point and channel is turned ON.

1 and 16 (right two columns) Green The indicated input point and channel is turned ON.

LEDs Color Indication when ON

Active Green Bus communication is present.

F Red Over current condition on any point.

1 and 4 (left columns) Green The indicated output point is turned ON.

1 and 4 (middle columns) Red The indicated output point has an over current condition. 

1 and 4 (right columns) Green The indicated input point is turned ON.

Active F

1 11

2 22

3 33

4 44
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LED Indicators  
and Descriptions 
for Discrete 12 
Point Modules 
with Fault 
Indication

The following table shows the LED indicators for the discrete 12 point 
140DDO88500 module with fault indication. 

The following table shows the LED descriptions for discrete 12 point modules with 
fault indication. 

Field Wiring 
Terminal Strip/
Module Keying 
Assignments

Field wiring terminal strips and module housings are slotted on the left and right 
sides of the PCB card slot to accept keying pins (see I/O Module figure). The 
purpose of keying is to prevent plugging the terminal strip into the wrong module, 
once wiring connections have been made. Keying is implemented at the discretion 
of the user.

Primary keying is provided on the right side of the module, marked A through F (top 
and bottom positions are coded the same). Primary keying provides module class 
coding. Primary codes have been pre-defined (see the following chart). 
 

LEDs Color Indication when ON

Active Green Bus communication is present.

F Red An over current condition on any point has been detected.

1 ... 12 Green The indicated point or channel is turned ON.

1 ... 12 Red The indicated output point has an over current condition. 

Active F

  9 11

10 22

11 33

12 44

  9

10

11

12

5

6

7

8

5

6

7

8

Safety precaution

For maximum safety and protection, Modicon recommends that module key coding 
be part of the system installation procedure.

Failure to follow this precaution can result in injury or equipment damage.

CAUTION
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Secondary keying is provided on the left side of the module, marked 1 through 6. 
Secondary keying codes are user-definable and may be used to identify module 
personality within module classes, or other unique site requirements.
The following figure shows the I/O module keying assignments. 

To support keying, all I/O modules accepting terminal strips come with 12 customer-
installable primary keys (six yellow keys each for the module and terminal strip) and 
six secondary keys (three white keys each for the module and terminal strip). In the 
following table, check the Primary Module and Terminal Strip Coding columns for 
key locations. 

Note: The primary/secondary keys shown (in black) in this example reflect the 
recommended coding of a 24 Vdc module in slot 6 to its field wiring terminal strip.

X

Right Side of 
Terminal Strip

Secondary 
Key Slots

Primary 
Key Slots

Left Side of 
Terminal Strip

A

B

C

D

E

F

F

E

D
C

B

A

A

B

C

D

E

F

F

E

D

C

B

A

1

2

3

4

5

6

Install the key into the 
slot round end first. 

1

2

3

4

5

6
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I/O Module 
Terminal Strip 
Keying

The following table shows the primary module and terminal strip keying for the I/O 
modules.

Primary Module and Terminal Strip Keying

Module Class Module Part Number Module Coding Terminal Strip Coding

5 Vdc 140DDI15310 ABC DEF

140DDO15310

9 ... 12 Vdc Unassigned ABD CEF

24 Vdc 140DDI35300 ABE CDF

140DDI35310

140DDM39000

140DDO35300

140DDO35310

140DSI35300

140HLI34000

10 ... 60 Vdc 140DDI84100 ABF CDE

140DDI85300

140DDO84300

140DVO85300

125 Vdc 140DDI67300 ACD BEF

140DDM69000

140DDO88500

24 Vac 140DAI34000 ACE BDF

140DAI35300

48 Vac 140DAI44000 ACF BDE

140DAI45300

140DAO84220

115 Vac 140DAI54000 ADE BCF

140DAI54300

140DAI53300

140DAM59000

140DAO84010

230 Vac 140DAI74000 ADF BCE

140DAO84000

140DAO84210

140DRA84000
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To implement the user-optional secondary keying code (designed to prevent the 
mismatching of terminal strips to I/O modules of identical type), 17 slot positions 
have been provided in modules and terminal strips to support a variety of coding 
schemes. 
 
In addition (by using the secondary keying code), the user may key the field wiring 
terminal to the position where the module is installed in a backplane, using the white 
keys for each code. To determine a unique module code and terminal strip code, 
refer to the table below.

Relay 140DRC83000 AEF BCD

Analog I/O 140ACI03000 BCD AEF

140AVI03000

140ACO02000 BCE ADF

140AVO02000 BCF ADE

TC/RTD 140ARI03010 BDE ACF

140ATI03000

Analog In/Out 140AMM09000 BDF ACE

Intelligent/ 
Special Purpose

140EHC10500 BEF ACD

140EHC20200

Unassigned CDE ABF

Unassigned CDF ABE

Unassigned CEF ABD

Unassigned DEF ABC

Primary Module and Terminal Strip Keying

Module Class Module Part Number Module Coding Terminal Strip Coding
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Secondary 
Keying and 
Backplane 
Positions

The following table shows the secondary keying and backplane positions.

The user may also use personality keying to differentiate between like module types 
(i.e., DAO84000 and DAO84210 both have the same primary keying pin 
combinations), using the white keys for each code.

Backplane Position Module Coding Terminal Strip Coding

1 123 456

2 124 356

3 125 346

4 126 345

5 134 256

6 135 246

7 136 245

8 145 236

9 146 235

10 156 234

11 234 156

12 235 146

13 236 145

14 245 136

15 246 135

16 256 134
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Discrete I/O True 
High/True Low 
Circuit 
Descriptions

The following figures illustrate discrete I/O module true high and true low logic 
circuits. 

  

Current Sinking describes a physical implementation of the I/O hardware, which 
when in the true state, sinks current from the external load.
 
Current Sourcing describes a physical implementation of the I/O hardware, which 
when in the true state, sources current to the external load.

L
O
G
I
C

Power
Supply

Load

Current

Common

Input

CurrentPower
Supply

Current Sink Input/Current Source Output

Output

True High/Current Sink Input/Current Source Output

Current

Input

L
O
G
I
C

Load

Common

Current Source Input/Current Sink Output

Power
Supply

Current

Output

True Low/Current Source Input/Current Sink Output
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I/O Map Status Byte

Overview This Quantum I/O map menu entry allows you to assign the 3x register that defines 
the start of a table in which I/O-mapped module status is available. You may either 
enter the 3x value, or the value 0 (indicating no choice). The value entered is 
displayed in the summary information on the top of the Quantum I/O Map. Modules 
in a backplane report status (and fault) information in an 8-bit byte—therefore, one 
word of the table conveys the status information for two modules.
 
The following figure shows an example of the Quantum report status and fault 
information. 

If you choose to display or develop a program using these values, the table/module 
relationship is given in the following example:

Enter status reg(   0): 300001

Tme AS                          Quit

F5   OFF F9
QUANTUM

Re
x100 ms Module Status Reg:

Number of Outputs:

    : 1 Available:
300001-300002

32

189

Ref    Output Ref   Description                        
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Table/Module 
Configuration

The following figure shows the table/module configuration. 

Given the above sample configuration, if you select 300001 as the starting address 
of the status table and there are no I/O modules in the first two locations, the first
 
 I/O module status is found in the least significant byte of the second word (i.e., 
position 3). The table fills until the last I/O mapped module is found.

Note: The bit pattern reported in each status/error byte is dependent on the module 
type.

I/O
A

I/O
B

I/O
C

Slot 2            Slot 1

I/O B             I/O A

300001

300003

Slot 4            Slot 3

Slot 6            Slot 5

Slot 1 2 3 4 5 6

300002

I/O C
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18.2 Analog Input Modules

At a Glance

Overview This section provides information on Quantum Analog Input Modules.

What's in this 
Section?

This section contains the following topics:

Topic Page

I/O Configuration for Analog Input Modules 445

140ACI03000 I/O Analog In Module 461

140ACI04000 High Density Analog in I/O Module 464

140ARI03010 I/O RTD Input 8 Channel Module 467

140ATI03000 I/O Thermocouple Input 8 Channel Module 470

140AVI03000 I/O Analog IN 8 Channel Bipolar Module 473

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 3027 of 3383



I/O Modules

840 USE 100 00 11/2004 445

I/O Configuration for Analog Input Modules

Overview This section provides information on configuration of  Analog Input modules. These 
modules include:
� 140ACI03000
� 140ACI04000
� 140ARI03010
� 140ATI03000
� 140AVI03000

140ACI03000 The following information pertains to configuration of the 140ACI03000 Analog Input 
module.
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I/O Map and 
Register 
Assignment

The ACI03000 eight-channel unipolar input module requires nine contiguous input 
(3x) registers, assigned as follows. 

Channel 1 data (0 ... 4,095 = 1 ... 5 VDC or 4 ... 20 Register 1

Register 2

Register 3

Register 4

Channel 2 data (0 ... 4,095 = 1 ... 5 VDC or 4 ... 20 

Channel 3 data (0 ... 4,095 = 1 ... 5 VDC or 4 ... 20 

Channel 4 data (0 ... 4,095 = 1 ... 5 VDC or 4 ... 20 

Channel 5 data (0 ... 4,095 = 1 ... 5 VDC or 4 ... 20 Register 5

Register 6

Register 7

Register 8

Channel 6 data (0 ... 4,095 = 1 ... 5 VDC or 4 ... 20 

Channel 7 data (0 ... 4,095 = 1 ... 5 VDC or 4 ... 20 

Channel 8 data (0 ... 4,095 = 1 ... 5 VDC or 4 ... 20 

Input status word

1 2 3 4 5 6 7 10 11 12 13 14 15 168 9

1 = Broken Wire (4 ... 20 mA only) or Under Voltage on Channel 8 (1 ... 5 V only)
1 = Broken Wire (4 ... 20 mA only) or Under Voltage on Channel 7 (1 ... 5 V only)

1 = Broken Wire (4 ... 20 mA only) or Under Voltage on Channel 6 (1 ... 5 V only)
1 = Broken Wire (4 ... 20 mA only) or Under Voltage on Channel 5 (1 ... 5 V only)

1 = Broken Wire (4 ... 20 mA only) or Under Voltage on Channel 4 (1 ... 5 V only)
1 = Broken Wire (4 ... 20 mA only) or Under Voltage on Channel 3 (1 ... 5 V only)

1 = Broken Wire (4 ... 20 mA only) or Under Voltage on Channel 2 (1 ... 5 V only)
1 = Broken Wire (4 ... 20 mA only) or Under Voltage on Channel 1 (1 .. ... 5 V only)

Register 9

Note: Count stops at 4095

Note: The undervoltage for this module is 0.5 - 0.7 V

Possible Equipment Failure

When configured for voltage measurement (no jumper installed between INPUT(+) and I 
SENSE terminals), if a broken field wire occurs, readings will be non-zero and not predictable.

Failure to follow this precaution can result in injury or equipment damage.

CAUTION
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I/O Map Status 
Byte

The most significant bit in the I/O map status byte is used for the 140ACI03000 Input 
module.The following figure shows the MSB register.
  

Module Zoom 
Selections

There are no Module Zoom selections required for this module.

140ACI04000 The following information pertains to the 140ACI04000 Analog Input module.

I/O Map Register 
Assignment

This module requires 17 contiguous input (3x) registers which are assigned as 
follows: 

1 = Broken wire/under voltage on one or more input channels

1 2 3 4 5 6 7 8

MSB

Channel 1 dataRegister 1

Register 2

Register 3

Channel 2 data

Channel 3 data

Register 14

Register 15

Register 16

Channel 14 data 

Channel 15 data 

Channel 16 data

Registers 4 ... 13
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I/O Map Register 
Assignments-
Register 17

The following figure shows the status warnings for register 17. 

I/O Map Status 
Byte

I/O map status byte is used as follows: 

Modsoft Module 
Zoom Selections

Push <Enter> to display and select the channel range. 

140ARI03010 The following information pertains to configuration of the 140ARI03010 Analog Input 
module.

Input Status WordRegister 17

1 = Broken wire (4 ... 20 mA only) on channel 13
1 = Broken wire (4 ... 20 mA only) on channel 14

1 = Broken wire (4 ... 20 mA only) on channel 15
1 = Broken wire (4 ... 20 mA only) on channel 16

1 2 3 4 5 6 7 10 11 12 13 14 15 168 9

1 = Broken wire (4 ... 20 mA only) on channel  8
1 = Broken wire (4 ... 20 mA only) on channel 7

1 = Broken wire (4 ... 20 mA only) on channel 6
1 = Broken wire (4 ... 20 mA only) on channel 5

1 = Broken wire (4 ... 20 mA only) on channel 9
1 = Broken wire (4 ... 20 mA only) on channel 10

1 = Broken wire (4 ... 20 mA only) on channel 11
1 = Broken wire (4 ... 20 mA only) on channel 12

1 = Broken wire (4 ... 20 mA only) on channel 4
1 = Broken wire (4 ... 20 mA only) on channel 3

1 = Broken wire (4 ... 20 mA only) on channel 2
1 = Broken wire (4 ... 20 mA only) on channel 1

Note: The broken wire detect is set at 2.0 mA.

1 = Broken wire (4 ... 20 mA only)

1 2 3 4 5 6 7 8

4 to 20mA   0 to 16,000

4 to 20mA   0 to 4095

4 to 20mA   0 to 20,000

0 to 25mA   0 to 25,000

Channel X range selection:
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I/O Map Register 
Assignment

This module requires nine contiguous 16-bit (3x) registers—eight for input data and 
one for input status. The data registers formats are as follows: 

Channel 1 data Register 1

Register 2

Register 3

Register 4

Channel 2 data

Channel 3 data

Channel 4 data

Channel 5 data Register 5

Register 6

Register 7

Register 8

Channel 6 data

Channel 7 data

Channel 8 data

Status WordRegister 9

1 = Broken wire or out range on channel 5
1 = Broken wire or out range on channel 6

1 = Broken wire or out range on channel 7
1 = Broken wire or out range on channel 8

1 2 3 4 5 6 7 10 11 12 13 14 15 168 9

1 = Range warning on channel 8*
1 = Range warning on channel 7*

1 = Range warning on channel 6*
1 = Range warning on channel 5*

1 = Broken wire or out range on channel 1
1 = Broken wire or out range on channel 2

1 = Broken wire or out range on channel 3
1 = Broken wire or out range on channel 4

1 = Range warning on channel 4*
1 = Range warning on channel 3*

1 = Range warning on channel 2*
1 = Range warning on channel 1*

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 3032 of 3383



I/O Modules

450 840 USE 100 00 11/2004

*A range warning is issued when a channel input exceeds the rated input value. An 
out-of-range bit is set when a channel input exceeds the rated input value by 2.34% 
or when a broken wire is sensed on the channel. The warning bit is cleared when 
the out-of-range bit is set. 

I/O Map Status 
Byte

The I/O map status byte is used by the 140ARI03010 Input module as follows: 

Modsoft Module 
Zoom Selections

Push <Enter> to display and select the overall module and channel configuration. 

Note: The data format is 16-bit integer values in the positive range and an integer 
value with the MSB indicating a negative sign in the negative range.

Channel 1 out of range or short circuit

12345678

MSB LSB

Channel 2 out of range or short circuit
Channel 3 out of range or short circuit

Channel 4 out of range or short circuit
Channel 5 out of range or short circuit

Channel 6 out of range or short circuit
Channel 7 out of range or short circuit

Channel 8 out of range or short circuit

1.0 DEG

0.1 DEG

CELSIUS

FAHRENHEIT

TEMPERATURE

RAW VALUE

Resolution:

Output unit:

Value Type:

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 3033 of 3383



I/O Modules

840 USE 100 00 11/2004 451

The following figure shows the channel X configuration selection. 

140ATI03000 The following information pertains to configuration of the 140ATI03000 Analog Input 
module.

ENABLE

DISABLE

Pt100, -200 ...850

Pt200, -200 ...850

Pt500, -200 ...850

Pt1000, -200 ...850

Ni100, -60 ... 180

Ni200, -60 ... 180

Ni500, -60 ... 180

Ni1000, -60 ... 180

R, 0 ... 766.66 OHM

R, 0 ... 4000 OHM

APt100, -100 ... 450

APt200, -100 ... 450

APt500, -100 ... 450

APt1000, -100 ... 450

RTD TYPE (Pt, Ni, R, A Pt):

4-Wire/3-Wire/2-Wire:

Channel Enable/Disable:

4 WIRE

3 WIRE

2-WIRE
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I/O Map Register 
Assignments

This module requires ten contiguous, 16-bit words—eight for input data, one for 
channel status, and one for internal temperature of the module. The data words 
formats are as follows. 

Channel 1 data Word 1

Word 2

Word 3

Word 4

Channel 2 data

Channel 3 data

Channel 4 data

Channel 5 data Word 5

Word 6

Word 7

Word 8

Channel 6 data

Channel 7 data

Channel 8 data
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The following shows the word 9 register. 

* A range warning is issued when a channel input exceeds the rated input value, as 
shown in the following table. An out-of-range bit is set when a channel input exceeds 
the rated input value by 2.4% or when a broken wire is sensed on the channel. The 
warning bit is cleared when the out-of-range bit is set. 
 
The following figure shows the word 10 register. 

Input status wordWord 9

1 = Channel 5 out of range
1 = Channel 6 out of range

1 = Channel 7 out of range
1 = Channel 8 out of range

1 2 3 4 5 6 7 10 11 12 13 14 15 168 9

1 = Range warning on channel 8*
1 = Range warning on channel 7*

1 = Range warning on channel 6*
1 = Range warning on channel 5*

1 = Channel 1 out of range
1 = Channel 2 out of range

1 = Channel 3 out of range
1 = Channel 4 out of range

1 = Range warning on channel 4*
1 = Range warning on channel 3*

1 = Range warning on channel 2*

1 = Range warning on channel 1*

Internal temperatureWord 10

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 3036 of 3383



I/O Modules

454 840 USE 100 00 11/2004

I/O Map Status 
Byte

The I/O map status byte is used by the 140ATI03000 Input Module as follows. 

Measurement 
Ranges

Ranges in the following table are expressed in degrees C. The user can select either 
0.1 or 1.0° (C or F) for the output data format. 

If the 0.1° format is selected, the decimal point is implied (i.e., a reading of 1234 
should be interpreted as 123.4°). The internal CJC data is reported in the same units 
as the TC output 

All TC output data is in signed integer format except as noted for Type B (see below).

Channel 1 open circuit or out of range

12345678

MSB LSB

Channel 2 open circuit or out of range
Channel 3 open circuit or out of range

Channel 4 open circuit or out of range
Channel 5 open circuit or out of range

Channel 6 open circuit or out of range
Channel 7 open circuit or out of range

Channel 8 open circuit or out of range

Note: If the TC is open, then the warning bit is cleared and the out-of-range bit is 
set. If it is over range, then the channel’s output data word is always 7FFFH; if it is 
under range, the channel’s output data word is always 8001H. These are the 
possible highest and lowest values.
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Measurement 
Range Tables

This table shows thermocouple ranges.

This table shows millivolt ranges.

Thermocouple Ranges

Data 
Format

Input Minimum 
Reading

Normal Over Range 
Warning

Out-of-
Range Set

Modsoft 
Signed 
Format

J Type TC -228.5 -210 to +760 760.1 to 778.6 >778.7

K Type TC -302.9 -270 to +1370 1370.1 to 1405.0 >1405.1

E Type TC -293.8 -270 to +1000 1000.1 to 1023.9 >1024.0

T Type TC -279.5 -270 to +400 400.1 to 409.6 >409.7

S Type TC -89.9 -50 to +1665 1665.1 to 1705.0 >1705.1

R Type TC -89.6 -50 to +1665 1665.1 to 1704.7 >1704.8

B Type TC 
(See Note 3)

+86.4 +130 to +1820 1820.1 to 1863.7 >1863.8

Millivolt Ranges

Offset 
Binary

-100 mV
0
+ 100 mV
Gain = 25

 
0

0
8000h
FFFFh

 
None

 
See Note 2

-25 mV
0
+25 mV
Gain = 100

 
0

0
8000h
FFFFh

 
None

 
See Note 2

Note:  
1. Open Circuit Detect is always enabled for all TC types and may be disabled for 

linear ranges.
2. On millivolt ranges, if Open Circuit Detect is enabled, this bit is set on Open 

Circuit Detect or input FFFFh
3. Data format changes to unsigned if the output is requested in units of 0.1° F to 

accommodate readings above 3276.8° F.
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Module Zoom 
Selections

Push <Enter> to display and select the configuration parameters. 

1.0 DEG

0.1 DEG

CENTIGRADE

FAHRENHEIT

On board

Channel 1

Undefined

J, gain=25

K, gain=25

E, gain=25

T, gain=100

S, gain=100

R, gain=100

B, gain=100

NO

YES

25

100

NO

YES

Resolution:

Output Unit:

Cold Junction Compensator:

CHANNEL X CONFIGURATION

Thermocouple Type:

Note:
Undefined = Linear Range

The next two entries are for undefined type:

Open Circuit Test:

Millivolt Range:

This channel installed:
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140AVI03000 The following information pertains to configuration of the 140AVI03000 Analog Input 
module.

I/O Map Register 
Assignments

This module requires nine contiguous input (3x) registers.

Map Register 
Assignment

The following figures shows the assignment registers and the input status warnings. 

Channel 1 data Register 1

Register 2

Register 3

Register 4

Channel 2 data

Channel 3 data

Channel 4 data

Channel 5 data Register 5

Register 6

Register 7

Register 8

Channel 6 data

Channel 7 data

Channel 8 data
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The following figure shows Register 9. 

*A range warning is issued when a channel input is outside the rated input value, as 
shown in the following table. Warning bits stay on after out of range bits are set. An 
out-of-range bit is set when a channel input exceeds the rated input value by 2.4%. 
Out of range bits are also set if inputs drop below 0.5 V (1 ... 5 V mode) or 2.08 mA 
(4 ... 20 mA mode). 
 
When configured for current inputs (jumper installed between INPUT(+) and 
ISENSE terminals), a broken field wire results in a zero current reading. If 4 ... 20 
mA is selected, fault LEDs and warning/out of range and I/O Map Status Byte bits 
are displayed

Possible Equipment Failure

When configured for voltage inputs (no jumper installed between INPUT(+) and 
ISENSE terminals), if a broken field wire occurs, readings will be non-zero and not 
predictable. 

Failure to follow this precaution can result in injury or equipment damage.

Input status wordRegister 9

1 = Channel 5 out of range
1 = Channel 6 out of range

1 = Channel 7 out of range
1 = Channel 8 out of range

1 2 3 4 5 6 7 10 11 12 13 14 15 168 9

1 = Range warning on channel 8*
1 = Range warning on channel 7*

1 = Range warning on channel 6*
1 = Range warning on channel 5*

1 = Channel 1 out of range
1 = Channel 2 out of range

1 = Channel 3 out of range
1 = Channel 4 out of range

1 = Range warning on channel 4*
1 = Range warning on channel 3*

1 = Range warning on channel 2*
1 = Range warning on channel 1*

CAUTION
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Linear 
Measuring 
Ranges

The following table shows the linear measuring ranges for the 140AVI03000 Analog 
Input module.

*The Voltmeter ranges are listed in Modsoft signed format.

I/O Map Status 
Byte

The most significant bit in the I/O map status byte is used for the 140AVI03000 Input 
module.
The following figure shows the input register. 

Data Format Input Under 
Warning 

Normal Over 
Warning 

16-bit Format +/- 10 V < 768 768 ... 64,768 > 64,768

+/- 5 V,   +/- 20 mA <16,768 16,768 ... 48,768 > 48,768

0 ... 10 V 0 ... 64,000 > 64,000

0 ... 5 V, 0 ... 20 mA 0 ... 32,000 > 32,000

1 ... 5 V, 4 ... 20 mA <6,400 6,400 ... 32,000 > 32,000

Voltmeter 
Format*

+/- 10 V < –10,000 –10,000 ...10,000 > 10,000

+/- 5 V < –5,000 –5,000 ... 5,000 > 5,000

0 ... 10 V 0 ... 10,000 > 10,000

0 ... 5 V 0 ... 5,000 > 5,000

1 ... 5 V < 1,000 1,000 ... 5,000 > 5,000

+/- 20 mA < –20,000 –20,000... 20,000 > 20,000

 0 ... 20 mA 0 ... 20,000 > 20,000

4 ... 20 mA < 4,000 4,000 ... 20,000 > 20,000

12-bit Format +/- 10 V  0 0 ... 4,095 4,095

+/- 5 V,   +/- 20 mA  0 0 ... 4,095 4,095

0 ... 10 V 0 ... 4,095 4,095

0 ... 5 V, 0 ... 20 mA 0 ... 4,095 4,095

1 ... 5 V, 4 ... 20 mA  0 0 ... 4,095 4,095

1 = Out of range or broken field wire on one or more channels (4 .. 20 mA)

1 2 3 4 5 6 7 8
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Module Zoom 
Selections

Push <Enter> to display and select data format for the module and the ranges for 
the individual input channels.
The following figures show the module data format and Channel X range (per 
channel) options. 

Data Formats (per module)

Channel X Range
(per channel)

16-bit Format

Voltmeter

12-bit Format

-10V  to  +10V

0V  to  +10V

-5V  to  +5V

0V  to  +5V

1V  to  +5V

-20mA  to  +20mA

0mA  to  +20mA

+4mA  to  +20mA
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140ACI03000 I/O Analog In Module

Overview The Analog Input 8 Channel Unipolar module accepts mixed current and voltage 
inputs. Required jumpers between the input and sense terminals for current input 
measuring are included with the module. 
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Specifications The following table shows the specifications for the ACI03000 analog input  module.

Note: Calibration is not required for this module. 

Specifications

Number of Channels 8 Differential

LEDs Active: Indicates bus communication present. 

F: Indicates channel fault.
NOTE: This module produces a fault signal F if any one channel 
detects a broken wire condition in the 4 ... 20 mA range.

Required Addressing 9 Words In

Voltage Input

Linear Measuring Range 1 ... 5 Vdc

Absolute Maximum Input 50 Vdc

Input Impedance > 20 M

Current Input

Linear Measuring Range 4 ... 20 mA

Absolute Maximum Input 25 mA

Input Impedance 250  +/- 0.03%

Resolution 12 Bits 

Accuracy Error @ 25° C Voltage Mode
Typical:
Maximum:

+/- 0.05% of full scale
+/- 0.1% of full scale

Current Mode Add +/- 0.03% to voltage specification

Linearity +/- 0.04%

Accuracy Drift w/
Temperature 

Typical:
Maximum:

+/- 0.0025% of full scale /  °C
+/- 0.005% of full scale /  °C

Common Mode Rejection > -72 dB @ 60Hz

Input Filter Single pole low pass, -3 dB cutoff @ 15 Hz, +/- 20%

Isolation

Channel to Bus 1000 Vdc, 3000 Vpp, for 1 minute

Operating Voltage

Channel to Channel 30 Vdc max

Update Time 5 ms for all channels

Fault Detection Broken wire (4 ... 20 mA mode) or under voltage range (1 ... 5 V) 

Bus Current Required 240 mA

Power Dissipation 2 W

External Power Not required for this module
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Wiring Diagram The following figure shows the wiring diagram for the ACI030 module. 

Note:  
1. The current and voltage sources are supplied by the user (fusing is at the discretion of the 

user).
2. Either a shielded or unshielded signal cable may be used. Shielded types should have a 

shield tied to earth ground near the signal source end.   
3. Unused inputs may cause the activation of the F LED. To avoid this occurrence, wire 

unused channels in voltage mode to a channel that is in use. 
4. N / C = Not connected.

2

10

4

6

8

12

14

16

18

20

22

24

26

28

30

32

34

36

38

40 39

37

35

33

31

29

27

25

23

21

19

17

15

13

11

9

7

5

3

1

N/C

INPUT 2(-)

INPUT 1(-)

N/C

N/C

INPUT 3(-)

N/C

INPUT 4(-)

N/C

N/C

INPUT 5(-)

N/C

INPUT 6(-)

N/C

N/C

INPUT 7(-)

N/C

INPUT 8(-)

N/C

N/C N/C

I SENSE 8

INPUT 8(+)

I SENSE 7

INPUT 7(+)

N/C

I SENSE 6

INPUT 6(+)

I SENSE 5

INPUT 5(+)

N/C

I SENSE 4

INPUT 4(+)

I SENSE 3

INPUT 3(+)

N/C

I SENSE 2

INPUT 2(+)

INPUT 1(+)

I SENSE 1
Jumper

Voltage 
Source

Current 
Source

-
+

-
+
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140ACI04000 High Density Analog in I/O Module

Overview The 140ACI04000 is a 16 channel analog input module which accepts mixed current 
inputs.
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Specifications The following table shows the specifications for the ACI04000 analog input module.

Specifications

Number of Channels 16 Differential or 16 externally tied single ended

LEDs Active: Indicates Bus communication is present 
F: Indicates channel fault.
NOTE: This module produces a fault signal F if any one channel 
detects a broken wire condition in the 4 ... 20 mA range.

Required Addressing 17 Words In

Current Input

Linear Measuring Range 0 ... 25 mA, 0 ... 25,000 counts
0 ... 20 mA, 0 ... 20,000 counts
4 ... 20 mA, 0 ...16,000 counts
4 ... 20 mA, 0 ... 4,095 counts

Absolute Maximum Input 30 mA

Input Impedance 250  nominal

Accuracy Error @ 25° C +/- 0.125% of full scale

Linearity (0 to 60°C) +/- 6 A max, 0 ... 25 mA, 0 ... 25,000 counts
+/- 6 A max, 0 ... 20 mA, 0 ... 20,000 counts
+/- 6 A max, 4 ... 20 mA, 0 ... 16,000 counts
+/- 12 A max, 4 ... 20 mA, 0 ... 4,095 counts

Accuracy Drift w/
Temperature 

Typical:
Maximum:

+/- 0.0025% of full scale /  °C
+/- 0.005% of full scale /  °C

Common Mode Rejection > -90 dB @ 60Hz

Input Filter Single pole low pass, -3 dB cutoff @ 34 Hz, +/- 25%

Isolation

Field to bus 1780 Vac for 1 minute

Operating Voltage

Channel to Channel 30 Vdc max

Update Time 15ms for all 16 channels

Fault Detection Broken wire in 4 ... 20 mA mode

Bus Current Required 360 mA

Power Dissipation 5 W

External Power Not required for this module

Fusing

Internal None

External User discretion
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Wiring Diagram Wiring diagram for the 140ACI04000 module. 

Note:  
1. The current sources are supplied by the user (fusing is at the discretion of the user.)
2. Either shielded or unshielded cables may be used. In noisy environments, twisted 

shielded cable is recommended. Shielded cable should have a shield tied to earth ground 
near the signal source end.

3. Unused inputs may cause the activation of the F LED. To avoid this occurrence the 
unused channels should be configured in the 0 ... 25 mA range.

4. The maximum channel to channel working voltage cannot exceed 30 Vdc.
5. N/C = Not connected

INPUT13 (-)

INPUT 11 (-

INPUT 9 (-)

INPUT 7(-)

INPUT 5(-)

2

10

4

6

8

12

14

16

18

20

22

24

26

28

30

32

34

36

38

40 39

37

35

33

31

29

27

25

23

21

19

17

15

13

11

9

7

5

3

1

INPUT 2 (-)

INPUT 3(-)

INPUT 1(-)

INPUT 4 (-)

NC

INPUT 6 (-

INPUT 8 (-

N/C

INPUT 10 (-)

INPUT 12 (-)

N/C

INPUT 14 (-)

INPUT 15 (-)

INPUT 16 

N/C N/C

INPUT 16 (+)

INPUT 15(+)

INPUT 14 (+)

INPUT 13(+)

N/C

INPUT 12 (+)

INPUT 11(+)

INPUT 10 (+)

INPUT 9(+)

N/C

INPUT 8 (+)

INPUT  

INPUT 6 (+)

INPUT 

N/C

INPUT 4 (+)

INPUT 1(+)
-
+

-
+

INPUT 2(+)

INPUT 3(+)

Current 
Source

Current 
Source

Differential
Input

Single
Ended Input
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140ARI03010 I/O RTD Input 8 Channel Module

Overview The RTD Input 8 Channel module accepts input from up to eight 2-, 3-, and 4-wire 
RTD sensors, and provides temperature measurement data to the Quantum CPU.
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Specifications The following table shows the ARI030010 RTD IN specifications.

Specifications

Number of Channels 8

LEDs Active

F 

1 ... 8 (Red) - Indicated channel is out of range. (This 
includes broken wire and short circuit conditions.) 

R - Module has passed power-up diagnostics 

Required Addressing 10 Words In

RTD Types Range (degrees C)

IEC Platinum
PT 100, PT200, PT500, PT1000

- 200 to + 850

American Platinum
PT 100, PT200, PT500, PT1000

- 100 to + 450

Nickel
N100, N200, N500, N1000

- 60 to + 180

Measurement Current

PT100, PT200, N100, N200 2.5 mA

PT500, PT1000, N500, N1000 0.5 mA

Input Impedance > 10 M

Linearity +/- 0.01% of full scale (0 ... 60° C)

Resolution 0.1° C

Absolute Accuracy +/- 0.5 degrees C (25° C)
+/- 0.9 degrees C (0 ... 60° C)

Isolation

Channel to Channel 300 V peak-to-peak

Channel to Bus 1780 Vac @ 47 ... 63 Hz for 1 minute or 2500 Vdc for 1 
minute

Update Time (All Channels)

2-wire
4-wire

640 ms

3-wire 1.2 s

Fault Detection Out of range or 8 red LEDs to indicate broken wire 
conditions

Bus Current Required 200 mA

Power Dissipation 1 W

External Power Not required for this module
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Wiring Diagram 
Figure

The following figure shows the ARI03010 wiring diagram. 

Note:  
1. The module is calibrated per:

IEC Publication 751 for platinum RTDs: 100  @ 0 degrees C, TCR ( ) = 0.00385 / /
degrees C. 
DIN 43760 for nickel RTDs
American Platinum RTDs: 100  @ 0 degrees C, TCR ( ) = 0.00392 / /degrees C

2. Terminals labeled shield are not connected internally. Shields should be grounded at the 
field device end. 

3. When using 2-wire configurations, the temperature equivalent of twice the lead 
resistance of one leg must be subtracted from the temperature reading.

I SOURCE 1(+)
2

10

4

6

8

12

14

16

18

20

22

24

26

28

30

32

34

36

38

40 39

37

35

33

31

29

27

25

23

21

19

17

15

13

11

9

7

5

3

1
I SOURCE 1(-)

V SENSE 1(+) V SENSE 1(-)

I SOURCE 2(+) I SOURCE 2(-)

V SENSE 2(+) V SENSE 2(-)

SHIELD 2 SHIELD 1

I SOURCE 3(+) I SOURCE 3(-)

V SENSE 3(+) V SENSE 3(-)

I SOURCE 4(+) I SOURCE 4(-)

V SENSE 4(+) V SENSE 4(-)

SHIELD 4 SHIELD 3

I SOURCE 5(+) I SOURCE 5(-)

V SENSE 5(+) V SENSE 5(-)

I SOURCE 6(+) I SOURCE 6(-)

SHIELD 6 SHIELD 5

I SOURCE

V SENSE 7(+) V SENSE 7(-)

I SOURCE 

V SENSE 6(+) V SENSE 6(-)

I SOURCE 8(+) I SOURCE 8(-)

V SENSE 8(+) V SENSE 8(-)

SHIELD 8 SHIELD 7

3-WIRE RTD

2-WIRE RTD

4-WIRE RTD
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140ATI03000 I/O Thermocouple Input 8 Channel Module

Overview The Thermocouple Input 8 Channel is an eight-channel thermocouple input module.

Specifications The following table shows the specifications for the TC IN module.

Specifications

Number of Channels 8

LEDs Active

F 

1 ... 8 (Red) - Indicated channel is out of range
- or Broken wire condition is detected 

Required Addressing 10 Words In

TC Types and Ranges Range (degrees C)

J - 210 ... + 760

K - 270 ... + 1370

E - 270 ... + 1000

T - 270 ... + 400

S - 50 ... + 1665

R - 50 ... + 1665

B + 130 ... + 1820

Millivolt Ranges - 100 mV ... +100 mV*

- 25 mV ... +25 mV*

*Open circuit detect can be disabled on these ranges.

TC Resistance / Max 
Source Resistance

200  max for rated accuracy

Input Impedance > 1 M

Input Filter Single low pass @ nominal 20 Hz, plus notch filter at 50/ 60 Hz 

Normal Noise Rejection 120 dB min @ 50 or 60 Hz

Cold Junction 
Compensation (CJC) 

Internal CJC operates 0 ... 60° C (errors are included in the 
accuracy specification). The connector door must be closed.
Remote CJC can be implemented by connecting a TC (which 
monitors the external junction block temperature) to channel 
1. Types J, K, and T are recommended for remote CJC.
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Resolution

TC Ranges Choice of:
1.0° C (default)
0.1° C
1.0° F
0.1° F

Millivolt Ranges 100 mV range, 3.05 mV (16 bits)
25 mV range, 0.76 mV (16 bits)

TC Absolute Accuracy (see Note 1)

Types J, K, E, T (see Note 2) +/- 2° C plus +/- 0.1% of reading

Types S, R, B (see Note 3) +/- 4° C plus +/- 0.1% of reading

Millivolt Absolute Accuracy

 @ 25° C +/- 20 V plus +/- 0.1% of reading

Accuracy Drift w /
Temperature

0.15 V /  °C plus 0.0015% of reading /  °C max 

Operating Voltage

Channel to Channel 220 Vac @ 47 ... 63 Hz or 300 Vdc max

Isolation

Channel to Bus 1780 Vac @ 47 ... 63 Hz or 2500 Vdc for 1 minute

Update Time 1 s (all channels)

Fault Detection 8 red LEDs to indicate out of range or broken wire conditions 

Bus Current Required 280 mA

Power Dissipation 1.5 W

External Power Not required for this module

Note:  
1.  Absolute accuracy includes all errors from the internal CJC, TC – curvature, 

offset plus gain, for module temperature of 0 ... 60° C. User supplied TC errors 
not included.

2. For Type J and K, add 1.5° C inaccuracy for temperatures below -100° C.
3. Type B cannot be used below 130° C.
4. All TC ranges have an open TC detect and upscale output. This results in a 

reading of 7FFFh or 32767 decimal when an open TC is detected.

Specifications
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Wiring Diagram The following figure shows the ATI03000 wiring diagram. 

Note:  
1. Either shielded or unshielded TCs may be used. (The user should consider using shielded 

wire in a noisy environment.) Shielded types should have a shield tied to earth ground 
near the signal source end.

2. Connections marked Not Used are not electrically connected within the module. These 
points are used as a thermal link to ambient air. They are not recommended as electrical 
tie points as this could affect the accuracy of cold junction compensation.

Not used 2
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20
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28
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32
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36
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40 39
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35

33

31

29

27
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23
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17
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9
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5

3

1

Not used

Not used

Not used

Not used

Not used

Not used

Not used

Not used

Not used

Not used

Not used

Not used

Not used

Not used

Not used

Not used

Not used

Not used

Not used

Not used

Not used

Not used

+

+

+

+

+

+

+

+

–

–

–

–

–

–

–

–

Not used
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140AVI03000 I/O Analog IN 8 Channel Bipolar Module

Overview The Analog In 8 Channel Bipolar module accepts a mix of current and voltage 
inputs. Jumpers are required between the input and sense terminals for current 
inputs.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 3056 of 3383



I/O Modules

474 840 USE 100 00 11/2004

Specifications The following table shows the specifications for the AVI03000 ANALOG IN module.

Specifications

Number of Channels 8 Differential

LEDs Active
F 
1 ... 8 (Red) – Indicated channel is out of range or broken 
wire condition is detected (4 ... 20mA) 

Required Addressing 9 Words In

Input Ranges (Selectable on a per-channel basis)

Bipolar +/- 10 Vdc +/- 5 Vdc +/- 20 mA

Unipolar 0 ... 10 Vdc 0 ...5 Vdc 0 ... 20 mA

Unipolar w/Offset 1 ... 5 Vdc 4 ... 20 mA

Voltage Input

Linear Measuring Range (Input range) x 1.024

Absolute Maximum Input 50 Vdc

Input Impedance >20 M

Current Input

Linear Measuring Range (Input range) x 1.024

Absolute Maximum Input 25 mA

Input Impedance 250  + 0.03%

Resolution

16 Bit +/- 10 Vdc, 0 ... 10 Vdc

15 Bit +/- 5 Vdc, 0 ... 5 Vdc, +/- 20 mA, 0 ... 20 mA 

14 Bit 1 ... 5 Vdc, 4 ... 20 mA

Absolute Accuracy Error @ 
25 C Voltage Mode (Add +/- 
0.03% in Current Mode)

Typical:  +/- 0.03%
Maximum:  +/- 0.05% of full scale

Linearity +/- 0.008%

Accuracy Drift w/Temperature Typical: +/- 0.0015% of full scale /  °C
Maximum: +/- 0.004% of full scale /  °C

Common Mode Rejection > -80 dB @ 60Hz

Input Filter Single pole low pass, -3dB cutoff @ 847Hz, +/- 20%

Isolation

Channel to Bus 750 Vdc, 500 Vac rms, for 1 minute

Channel to Channel 200 Vdc, 135 Vac rms max

Update Time 10 ms for all channels
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Linear 
Measuring 
Ranges

The following table shows the linear measuring ranges for the 140AVI03000 Analog 
Input Module.

*The Voltmeter ranges are listed in signed integer format.

Fault Detection Broken wire in 4 ... 20 mA mode, out of range in 1 ... 5 V 
mode

Bus Current Required 280 mA

Power Dissipation 2.2 W

External Power Not required for this module

Note: Calibration is not required for this module.

Specifications

Data Format Input Range Under 
Warning

Normal Over 
Warning

16-bit Format +/- 10 V < 768 768 ... 64,768 > 64,768

+/- 5 V,   +/-  20 mA < 16,768 16,768 ... 48,768 > 48,768

0 ... 10 V 0 ... 64,000 > 64,000

0 ... 5 V, 0 ... 20 mA 0 ... 32,000 > 32,000

1 ... 5 V, 4 ... 20 mA <6,400 6,400 ... 32,000 > 32,000

Voltmeter* 
Format

+/- 10 V < -10,000 -10,000 ... 10,000 > 10,000

+/-5 V,   +/- 20 mA < -5,000 -5,000 ... 5,000 > 5,000

0 ... 10 V 0 ... 10,000 > 10,000

0 ... 5 V, 0 ... 20 mA 0 ... 5,000, 
0 .... 20,000

> 5,000

1 ... 5 V, 4 ... 20 mA < 1,000 1,000 ... 5,000, 
4,000 ... 20,000

> 5,000

+/- 20 mA < -20,000 -20,000 ... 20,000 > 20,000

0 ... 20 mA 0 ... 20,000 > 20,000

4 ... 20 mA < 4,000 4,000 ... 20,000 > 20,000

12-bit Format +/- 10 V 0 0 ... 4,095 4,095

+/- 5 V,   +/- 20 mA 0 0 ... 4,095 4,095

0 ... 10 V 0 ... 4,095 4,095

0 ... 5 V, 0 ... 20 mA 0 ... 4,095 4,095

1 ... 5 V, 4 ... 20 mA 0 0 ... 4,095 4,095
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Wiring Diagram The following figure shows the AVI03000 wiring diagram. 

Note:  
1. The current and voltage sources are supplied by the user (fusing is at the discretion of the 

user).
2. Either shielded or unshielded signal cables may be used. Shielded types should have a 

shield tied to earth ground near the signal source end.
3. To prevent improper fault indications, unused inputs should have the + (plus) and – 

(minus) inputs tied together and be configured for a bipolar input range.
4. N / C = Not Connected.

N/C

INPUT 2(-)

INPUT 1(-)

N/C

N/C

INPUT 3(-)

N/C

INPUT 4(-)

N/C

N/C

INPUT 5(-)

N/C

INPUT 6(-)

N/C

N/C

INPUT 7(-)

INPUT 8(-)

INPUT 7(+)

I SENSE 6

INPUT 5(+)

INPUT 4(+)

I SENSE 3

INPUT 3(+)

N/C

I SENSE 2

INPUT 2(+)

INPUT 1(+)

I SENSE 1
Jumper

N/C

N/C

N/C

2
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4
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8

12

14

16

18

20

22

24

26

28

30

32

34

36

38

40 39

37

35

33

31

29

27

25

23

21

19

17

15

13

11

9

7

5

3

1

I SENSE 4

N/C

I SENSE 5

INPUT 6(+)

N/C

I SENSE 7

INPUT 8(+)

I SENSE 8

N/C

Current 
Source

Voltage 
Source

-
+

+
-
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18.3 Analog Output Modules

At a Glance

Overview This section provides information on Quantum analog output modules.

What's in this 
Section?

This section contains the following topics:

Topic Page

I/O Configuration for Analog Output Modules 478

140ACO02000 Quantum I/O Analog Current Out Module 482

140ACO13000 High Density Analog Out I/O Module 486

140AVO02000 Quantum I/O Analog Voltage Out Module 489
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I/O Configuration for Analog Output Modules

Overview This section provides information on the configuration of analog output modules. 
These modules are: 
� 140ACO02000
� 140ACO13000
� 140AIO33000
� 140AVO02000

140ACO02000 The following information pertains to configuration of the 140ACO02000 Analog 
Output module.

I/O Map Register 
Assignment

This module requires four contiguous output (4x) registers, which are assigned as 
follows. The following figure shows the register assignments. 

I/O Map Status 
Byte

The four least significant bits in the I/O map status byte are used for the 
140ACO02000 Output module. The following figure shows the status byte register. 

Channel 1 data (0 ... 4,095 = 4 ... 20 mA)Register 1

Register 2

Register 3

Register 4

Channel 2 data (0 ... 4,095 = 4 ... 20 mA)

Channel 3 data (0 ... 4,095 = 4 ... 20 mA)

Channel 4 data (0 ... 4,095 = 4 ... 20 mA)

Channel 1 loop broken wire
Channel 2 loop broken wire

1 2 3 4 5 6 7 8

Channel 3 loop broken wire
Channel 4 loop broken wire
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Modsoft Module 
Zoom Selections

Push <Enter> to display and select the timeout states for each channel. Timeout 
state is assumed when system control of the module is stopped. 

140ACO13000 The following information 
pertains to configuration of the 140ACO13000 analog current sink output module.

I/O Map Register 
Assignment

This module requires eight contiguous output (4x) registers, which are assigned as 
follows. The following figure shows the map register assignment. 

Channel X Timeout State
(per channel)

Channel X User Defined Timeout Value: 0 DEC

Disabled

Last Value

User Defined

Channel 1 data Register 1

Register 2

Register 3

Register 4

Channel 2 data 

Channel 3 data

Channel 4 data

Channel 5 dataRegister 5

Register 6

Register7

Register 8

Channel 6 data 

Channel 7 data 

Channel 8 data 
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I/O Map Status 
Byte

The I/O map status is used for the 140ACO13000 output module as follows: 

Modsoft Module 
Zoom Selections

Push <Enter> to display and select channel ranges and timeout states for each 
channel. Time out state is assumed when system control of the module is stopped.
The following figure shows the Channel X timeout state options.  

140AVO02000 The following information pertains to configuration of the 140AVO02000 Analog 
Output module.

  1     2     3     4     5     6     7     8

Channel 2 loop broken wire
Channel 3 loop broken wire

Channel 4 loop broken wire

Channel 1 loop broken wire

Channel 6 loop broken wire
Channel 5 loop broken wire

Channel 7 loop broken wire
Channel 8 loop broken wire

Channel X Range Selection

Channel X User Defined Timeout Value: 0 DEC

Channel X Timeout State

4 to 20 mA   0 to 16,000

4 to 20 mA   0 to 4,095

0 to 20 mA   0 to 20,000

0 to 25 mA   0 to 25,000

Minimum Output

Last Value

User Defined
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I/O Map Register 
Assignment

This module requires four contiguous output (4x) registers, which are assigned as 
follows . 

I/O Map Status 
Byte

There is no I/O map status byte associated with this module.

Modsoft Module 
Zoom Selections

Push <Enter> to display and select the timeout states for each channel. Timeout 
state is assumed when system control of the module is stopped.
The following figure shows the Channel X timeout state options.  

Channel 1 data (0 ... 4,095 +/- 10 V, +/- 5 V, 0 ... 5 V, or 0 ... 10 V)Register 1

Register 2

Register 3

Register 4

Channel 2 data (0 ... 4,095 +/- 10 V, +/- 5 V, 0 ... 5 V, or 0 ... 10 V)

Channel 3 data (0 ... 4,095 +/- 10 V, +/- 5 V, 0 ... 5 V, or 0 ... 10 V)

Channel 4 data (0 ... 4,095 +/- 10 V, +/- 5 V, 0 ... 5 V, or 0 ... 10 V)

Note: Selecting "Disabled" for any channel causes all others to default to that state. 
Output will be what is connected to the module master override terminals, either 
common or an external voltage. Output LEDs 1-4 will go out when Disabled is 
selected and the module goes to the inactive state.

Channel X Timeout State
(per channel)

Channel X User Defined Timeout Value: 0 DEC

Disabled

Last Value

User Defined
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140ACO02000 Quantum I/O Analog Current Out Module

Overview The Analog Output 4 Channel Current module controls and monitors current in 4 ... 
20 mA loops.

Specifications The following table shows the module specifications.

Specifications

Number of Channels 4

LEDs Active

F 

1 ... 4 (Green) - Module outputs switched on

1 ... 4 (Red) - Broken wire on indicated channels

NOTE: When the green channel status LEDs are off, 
the loop current is 0 mA.

Required Addressing 4 Words Out

Loop Voltage 12 ... 30 Vdc. Up to 60 Vdc with an external loop 
resistor. Outputs are short circuit proof up to 30 Vdc (up 
to 60 Vdc with external loop resistor).

Loop Resistance

No external resistor is required for loop voltage supply 
less than 30 volts. 

Internal Voltage Drop 7 Vdc min, 30 Vdc max @ 20 mA

Resolution 12 Bits

Accuracy Error @ 25° C +/- 0.20% of full scale

Linearity +/- 1 LSB

Accuracy Drift w/Temperature Typical: 0.004% of full scale /  °C. Maximum:0.007% of 
full scale /  °C

Isolation

Channel to Channel 500 Vac @ 47 ... 63 Hz or 750 Vdc for 1 minute

Channel to Bus 1780 Vac @ 47 ... 63 Hz, or 2500 Vdc for 1 minute

RMAX

Vloop 7Vdc–

0.02A
----------------------------------=

*For a loop supply 
less than 30 volts, 
RMIN is 0W.

RMIN

Vloop 30Vdc–

0.02A
-------------------------------------=
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Voltmeter 
Monitor 
Specifications

The following table shows the voltmeter monitor specifications.

Update Time 3 ms for all channels (simultaneous update)

Settling Time 900 s to +/- 0.1% of the final value

Fault Detection Open circuit in 4 ... 20 mA mode. Specific channel is 
identified when an open circuit is detected through the 
red channel LED.

Bus Current Required 480 mA

Power Dissipation 5.3 W max

External Power Supply See Loop Voltage in this table.

Fusing

Internal None

Possible injury to personnel or equipment.

Before removing the connector, ensure that it is safe to have field wiring in an open 
circuit condition.

Failure to follow this precaution can result in death, serious injury, or 
equipment damage.

Specifications

WARNING

Voltmeter Monitor Specifications

Range 1 ... 5 V (Main current loop must be active)

Scaling
 (Volts) =  (mA) x 0.25

Output Impedance 300  Typical

Wire Length 1 m max

VOUT ILOOP

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 3066 of 3383



I/O Modules

484 840 USE 100 00 11/2004

ACO02000 
Wiring Diagram

The following figure shows the wiring diagram for the 140ACO02000 module. 

2

10

4

6

8

12

14

16

18

20

22

24

26

28

30

32

34

36

38

40 39

37

35

33

31

29

27

25

23

21

19

17

15

13

11

9

7

5

3

1
I SOURCE 1(-)

N/C

N/C

N/C

N/C

MONITOR 1(+)

I SOURCE 1(-)

N/C

I SOURCE 1(-)

I SOURCE 2(-)

I SOURCE 2(-)

N/C

I SOURCE 2(-)

I SOURCE 3(-)

I SOURCE 3(-)

N/C

I SOURCE 3(-)

I SOURCE 4(-)

I SOURCE 4(-)

N/C

I SOURCE 4(-)

VM

N/C

N/C

N/C

I SINK 1(+)

MONITOR 2(+)

N/C

N/C

N/C

I SINK 2(+)

MONITOR 3(+)

N/C

N/C

N/C

I SINK 3(+)

MONITOR 4(+)

N/C

N/C

N/C

I SINK 4(+)

- +

FIELD 
DEVICE

FIELD 
DEVICE

+ -

-

+

+-

-

+

LOOP SUPPLY

CURRENT
SINKING

(CURRENT
SOURCING)
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Note: 
1. Unused channels will indicate broken wire status unless wired to the loop 

supply, as shown on Channel 4. In this example, loop supply must be 30 V or 
less.

2. VM is an optional voltmeter that can be connected to read voltage that is 
proportional to the current. Wiring to this terminal is limited to 1 meter maximum.

3. The wiring example shows Channel 1 acting as a current sink and Channel 2 
acting as a current source for their respective field devices.

4. N / C = Not Connected.

Note: At power up, the channel outputs are all disabled (current = 0). Configuring 
any channel as disabled will cause all channels to be disabled when a 
communication loss occurs.
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140ACO13000 High Density Analog Out I/O Module

Overview The 140ACO13000 is an eight channel analog output module used to control and 
monitor current in 4 ... 20 mA, 0 ... 20 mA, and 0 ... 25 mA loops.

Specifications The following table shows the technical specifications for the ACO13000 module.

Specifications

Number of Channels 8

LEDs Active, indicates bus communication present

F, indicates a fault on a channel

1 ... 8 (Green) - Module outputs active

1 ... 8 (Red) - Broken wire on indicated channels

Required Addressing 8 Words Out

Module Ranges and Resolution 0 ... 25 mA, 0 ... 25,000 counts
0 ... 20 mA, 0 ... 20,000 counts
4 ... 20 mA, 0 ...16,000 counts
4 ... 20 mA, 0 ...4,095 counts

Loop Voltage 6 ... 30 Vdc maximum

Internal Voltage Drop 6 Vdc min, 30 Vdc max @ 25 mA

Accuracy Error @ 25 ° C +/- 0.2% of full scale

Linearity +/-12 A, 4 ... 20 mA, 0 ... 4,095 counts
+/-4 A, 0 ... 25 mA, 0 ... 25,000 counts
+/-4 A, 0 ... 20 mA, 0 ... 20,000 counts
+/-4 A, 4 ... 20 mA, 0 ... 16,000 counts

Accuracy Drift w/Temperature Typical: 0.004% of full scale / °C.
Maximum: 0.007% of full scale / °C

Isolation

Channel to Channel none

Field to Bus 1780 Vac for 1 minute

Update Time 5 ms for all 8 channels

Settling Time Full Scale
Step Change

1.6 ms to 5% of the final value
3.2 ms to 0.1% of the final value

Fault Detection Broken wire in 4 ... 20 mA mode.

Bus Current Required 550 mA

Power Dissipation 5.0 W

External Power Supply See Loop Voltage above
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Fusing

Internal
External

None
None

Voltmeter Monitor

Scaling VOUT (Volts) = ILOOP (mA) x 0.10

Accuracy @ 25° C +/- 0.2% of full scale

Output Impedance 300 

Maximum Cable Length 1 meter

Programming Software Modsoft Ver 2.6 or Concept 2.2

Specifications
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Wiring Diagram 140ACO130 Wiring Diagram 

Notes on Wiring 
Diagram

1. At power up, channel outputs are all at zero current (0 mA).
2. VM is an optional voltmeter that can be connected to read voltage that is 

proportional to the current. Wiring to this terminal is limited to 1 meter maximum.
3. Either shielded or unshielded cables may be used. In noisy environments, twisted 

shielded cable is recommended. Shielded cable should have a shield tied to earth 
ground near the signal source end.

4. Unused outputs may cause the activation of the F (fault) LED. To avoid this 
occurrence the unused channels should be configured in the 0 ... 25 mA range.

5. All terminals labeled ‘RETURN" are common inside the module.
6. N/C = Not connected

RETURN

OUTPUT 8 SINK

MONITOR 8

OUTPUT 7 SINK

OUTPUT 6 SINK

OUTPUT 5 SINK

OUTPUT 4 SINK

OUTPUT 3 SINK

OUTPUT 2 SINK

OUTPUT 1 SINK

RETURN MONITOR 1

N/C

N/C

N/C

N/C

N/C

N/C

N/C

N/C

N/C

N/C
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1

N/C

MONITOR 2

N/C

MONITOR 3

MONITOR 4

MONITOR 5

MONITOR 6

MONITOR 7

N/C

RETURN

N/C

RETURN

RETURN

N/C

RETURN

RETURN

N/C

RETURN

Field 
Device

Field 
Device

Field 
Device

Field 
Device

Field 
Device

Field 
Device

Field 
Device

Field 
Device

VM

24 Vdc
loop

supply

+

–

VM

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 3071 of 3383



I/O Modules

840 USE 100 00 11/2004 489

140AVO02000 Quantum I/O Analog Voltage Out Module

Overview The Analog Out 4 Channel module outputs voltages in mixed modes and levels. 
These are selected using jumpers on the field-wiring connector. 

Specifications The following table shows the specifications for the AVO02000 Analog Out 4 
channel module.

Specifications

Number of Channels 4

LEDs Active

1 ... 4 (Green) -   Indicates module outputs switched on

NOTE: When the green channel status LEDs are off, the 
module is not generating outputs, however, an output may still 
be present if the master override signal is used.

Required Addressing 4 words out

Voltage Output Ranges 

Bipolar +/- 10 Vdc (Min load resistance = 1 k ) (Jumper between 
Reference - Control terminals)

+/- 5 Vdc (Min load resistance = 500 ) (Jumper between 
Reference - Control and Output - R terminals)

Unipolar 0 ... 10 Vdc (Min load resistance = 1 k ) (Jumper between 
Output - R terminals)

0 ... 5 Vdc (Min load resistance = 500 ) (Jumper between 
Output - R and Control - R terminals) 

Output Current +/- 10 mA max any range (outputs are short-circuit proof)

Source Resistance 0.1 

Resolution 12 bits

Accuracy Error @ 25 
degrees

+/- 0.15% of full scale

Accuracy Drift w/Temperature

Unipolar Ranges 0.003% of full scale /  °C typical 
0.005% of full scale /  °C max

Bipolar Ranges 0.004% of full scale /  °C typical
0.007% of full scale /  °C max

Linearity +/- 1 LSB

Isolation

Channel to Channel 500 Vac @ 47 ... 63 Hz for 1 minute
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Channel to Bus 1780 Vac @ 47 ... 63 Hz for 1 minute

Maximum Settling Time 700 s to +/- 0.1% of the final value

Update Time 3 ms for all channels

Fault Detection None

Wire Length 400 m max

Bus Current Required 700 mA

Power Dissipation 4.5 W max

External Power Not required for this module

Fusing

Internal None

External An external fuse is required on the master override signal 
when it is connected to an external source. The required fuse 
is 1/16 A or 0.063 A fuse.

Fuse Type: 3AG Fast Acting 1/16 A, 250 V

Fuse Holder: 3AG Fuse Type

The external fuse is not required if master override is 
connected to common.

Possible injury to personnel or equipment

Before removing the connector, ensure that it is safe to have field wiring in an open circuit 
condition.

Failure to follow this precaution can result in death, serious injury, or equipment 
damage.

Malfunction of equipment

Master override must be connected to an external source through 1/16 A in line fuse, or 
strapped to common to avoid erroneous outputs in this module.

Failure to follow this precaution can result in death, serious injury, or equipment 
damage.

Specifications

WARNING

WARNING
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During normal operation, the front panel Active and 1 ... 4 green LEDs are ON. If bus 
communication to the module stops for any reason, the Active LED will go off and, 
depending on panel software configuration:
� when LEDs 1 ... 4 are ON, the channel output levels will be as predetermined and 

held by the module.
� when LEDs 1 ... 4 are OFF, the master override levels are output on each 

channel. 
 
If module power is lost or the module fails, the master override levels will be output.
 
The master override inputs must be from an external supply with a source 
impedance of <200  or tied to system common. These inputs for channels that are 
in use should not be allowed to float and may be unique for each.

Note: The output levels of this module are either those generated within the 
module based on data inputs from the system, or from the master override inputs 
on the field-wiring terminal strip.
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Wiring Diagram The following figure shows the wiring diagram for the 140AVO02000 module. 

COMMON 1 (-)

COMMON 1 (-)

MASTER OVERRIDE

N/C

COMMON 1 (-)

COMMON 2 (-)

COMMON 2 (-)

MASTER OVERRIDE

N/C

COMMON 2 (-)

COMMON 3 (-)

COMMON 3 (-)

MASTER OVERRIDE

N/C

COMMON 3 (-)

COMMON 4 (-)

COMMON 4 (-)

MASTER OVERRIDE

N/C

COMMON 4 (-)

See
NOTE 1

See
NOTE 1

See
NOTE 1

See
NOTE 1

OUTPUT 1 (+)

R 1

N/C

OUTPUT 2 (+)

CONTROL 1

REFERENCE 1

Jumper

Jumper
R 2

Jumper

CONTROL 2

REFERENCE 2

N/C

OUTPUT 3 (+)

Jumper

R 3
CONTROL 3

Jumper

REFERENCE 3

N/C

OUTPUT 4 (+)

Jumper

R 4

CONTROL 4

REFERENCE 4

N/C

1/16A

EXTERNAL
VOLTAGE
SOURCE

The external voltage source
is not required for standard
operation (see NOTE 1).

FIELD
DEVICE

FIELD
DEVICE

CHANNEL 4
JUMPERED

FOR 0 TO 10 V

CHANNEL 3
JUMPERED
FOR +/-5 V

CHANNEL 2
JUMPERED

FOR 0 TO 5 V

CHANNEL 1
JUMPERED
FOR +/-10 V

NOTE 1: Master override is an input
connected via an internal relay contact to the
output when the module is not active. If
connected to an external source, the master
override input must be fused by a 1/16 A fuse.
If the master override is not connected to an
external source, then it must be connected to
common of that channel. The master override
relay transition time is typically 2 ms.

NOTE 2: N/C = Not Connected

Normally Open when
CH X green LED is ON

Normally
Open

Normally
Closed

Channel
Output X

Master
Override X

Typical one
of four

Master Override Relay Circuit (Internal)

2 1

4 3

56

8 7

10 9

12 11

1314

16 15

1718

20 19

2122

24 23

2526

28 27

2930

32 31

3334

36 35

3738

40 39
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18.4 Analog Input/Output Modules

At a Glance

Overview This section provides information on Quantum Analog input/output modules.

What's in this 
Section?

This section contains the following topics:

Topic Page

Configuration of the 140AMM09000 Analog Input/Output Module 494

140AMM09000 Analog Input/Output Module 498
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Configuration of the 140AMM09000 Analog Input/Output Module

Overview This section provides information on configuration of the analog input/output module 
140AMM09000.

I/O Map Register 
Assignment

This module requires five contiguous input (3x) registers and two output (4x) 
registers.

3X Registers The following figure shows the 3x registers. 

Note: Modsoft V2.2 or above is required to set up your Quantum I/O configuration.

Note: The input data format and resolution are selected in Zoom screen. Voltmeter 
mode is recommended for bipolar ranges with signed decimal numbers.

Channel 1 input dataRegister 1

Channel 2 input dataRegister 2

3x Registers

Channel 3 input dataRegister 3

Channel 4 input dataRegister 4
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Status Warning The following figure shows the status warnings for register 5. 

*A range warning is issued when a channel input is outside the rated input value, as 
shown in the following table. Warning bits stay on after out of range bits are set. An 
out-of-range bit is set when a channel input exceeds the rated input value by 2.4%. 
Out of range bits are also set if inputs drop below 0.5V (1 ... 5V mode) or 2.08 mA 
(4 ... 20 mA mode). 
 
When configured for current inputs (jumper installed between IN(+) and SENSE 
terminals), a broken field wire results in a zero current reading. If 4 ... 20 mA is 
selected, fault LEDs and warning/out of range and I/O Map Status Byte bits are 
displayed.

Possible Equipment Failure

When configured for voltage inputs (no jumper installed between In(+) and sense 
terminals), if a broken field wire occurs, readings will be non-zero and not 
predictable.

Failure to follow this precaution can result in injury or equipment damage.

StatusRegister 5

1 = Channel 1 output broken wire
1 = Channel 2 output broken wire

1 = Reserved, always 0
1 = Reserved, always 0

1 = Channel 1 input out of range
1 = Channel 2 input out of range

1 = Channel 3 input out of range
1 = Channel 4 input out of range

1 2 3 4 5 6 7 10 11 12 13 14 15 168 9

1 = Range warning on input channel 4*
1 = Range warning on input channel 3*

1 = Range warning on input channel 2*
1 = Range warning on input channel 1*

Not used, always 0

CAUTION
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Linear 
Measuring 
Ranges

The following table shows the linear measuring ranges for the 140AMM09000 
combination Analog module.

4x Registers The following figure shows the 4X registers. 

Data Format Input Under 
Warning

Normal Over 
Warning

16-bit 
Format

+/- 10 V < 768 768 ... 64,768 > 64,768

+/- 5 V,   +/- 20 mA < 16,768 16,768 ... 48,768 > 48,768

0 ... 10 V 0 ... 64,000 > 64,000

0 ... 5 V, 0 ... 20 mA 0 ... 32,000 > 32,000

1 ... 5 V, 4 ... 20 mA < 6,400 6,400 ... 32,000 > 32,000

Voltmeter 
Format*

+/- 10 V < -10,000 -10,000 ... 10,000 > 10,000

+/- 5 V < -5,000 -5,000 ... 5,000 > 5,000

0 ... 10 V 0 ... 10,000 > 10,000

0 ... 5 V 0 ... 5,000 > 5,000

1 ... 5 V < 1,000 1,000 ... 5,000 > 5,000

+/- 20mA < -20,000 -20,000 ... 20,000 > 20,000

0 ... 20mA 0 ... 20,000 > 20,000

4 ... 20mA < 4,000 4000 ... 20,000 >20,000

12-bit 
Format 

+/- 10 V  0 0 ... 4,095 4,095

+/- 5 V,   +/- 20 mA  0 0 ... 4,095 4,095

0 ... 10 V 0 ... 4,095 4,095

0 ... 5 V, 0 ... 20 mA 0 ... 4,095 4,095

1 ... 5 V, 4 ... 20 mA  0 0 ... 4,095 4,095

Note: The data format is always 0 ... 4095 decimal (in Modsoft).

Channel 1 output dataRegister 1

Channel 2 output dataRegister 2

4x Registers

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 3079 of 3383



I/O Modules

840 USE 100 00 11/2004 497

I/O Map Status 
Byte

The I/O map status byte is used for the 140AMM09000 Combination module as 
follows. 

Module Zoom 
Selections

Module Zoom selection screens for selecting input ranges and output timeout states 
are as follows.

Module Zoom 
Selections 
(Inputs)

Push <Enter> to display and select the data format for the module and the ranges 
for the individual input channels. 

Module Zoom 
Selections 
(Outputs)

Push <Enter> to display and select the mode for the outputs after a communication’s 
timeout. This mode is selected for each channel. The following figure shows the 
module zoom selections (outputs).  

Channel 1 output broken wire
Channel 2 output broken wire

Not used
Not used

Channel 1 input out of range or broken wire (4-20 mA)
Channel 2 input out of range or broken wire (4-20 mA)

Channel 3 input out of range or broken wire (4-20 mA)
Channel 4 input out of range or broken wire (4-20 mA)

1 2 3 4 5 6 7 8

Data Formats (per node)
(Inputs)

Channel X Range
(per channel)
(Inputs)

16-bit Format

Voltmeter

12-bit Format

Not installed

-10V  to  +10V

0V  to  +10V

-5V  to  +5V

0V  to  +5V

1V  to  +5V

-20mA  to  +20mA

0mA  to  +20mA

Channel X Output State:
Not installed = Disabled with output current equal to 
0 for all conditions. No error generated for this                         
channel.

Channel X User Defined Output Value:   0   DEC

Not Installed

Last Value

User Defined
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140AMM09000 Analog Input/Output Module

Overview The Analog In/Out 4/2 bi-directional module combines four analog inputs which 
accept a mix of current and voltage, with two isolated analog outputs that control and 
monitor current in 4 ... 20 mA loops. 

Topology 
Specifications

The following table shows the topology specifications for the analog input/output 
module. 

Topology Specifications

Number of Input 
Channels

4 channels

Number of 
Output Channels

2 isolated channels

LEDs Active

F (red) - No power applied to the output group(s) or channel fault

1 ... 2 (Green - left column) - Indicates output is active

1 ... 2 (Red - middle column) - Indicates output status: broken wire

1 ... 4 (Red- right column) - Indicates input status: under/over range, 
broken wire 4 ... 20 mA
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Input 
Specifications

The following table shows the input specifications for the analog input/output 
module.

Input Specifications

Operating Ranges

Bipolar +/- 10 Vdc +/-5 Vdc +/- 20 mA

Unipolar 0 ... 10 Vdc 0 ... 5 Vdc 0 ... 20 mA

Unipolar w/Offset 1 ... 5 Vdc 4 ... 20 mA

Voltage Input

Linear Measuring Range 2.4% over and under range

Absolute Maximum Input +/- 50 Vdc

Input Impedance In Range >10 M

Input Impedance Over Range > 0.5 M

Current Input

Linear Measuring Range +2.4% over range, and -9.6% under range

Absolute Maximum Input +/- 25 mA

Input Impedance 250

Resolution

16 Bit +/- 10 Vdc 0 ...10 Vdc

15 Bit +/- 5 Vdc 0 ... 5 Vdc +/-20 mA 0 ... 20 mA

14 Bit 1 ... 5 Vdc 4 ... 20 mA

Absolute Accuracy Error @ 
25° C (Voltage Mode)

Typical:
Maximum:

+/- 0.03%
+/- 0.05% of full scale

Linearity Monotonic +/- 1 LSB 

Offset            0 ... 60° C
Gain Shift     0 ... 60° C

+/- 0.0014%/°C of full scale max
+/- 0.002%/°C of full scale max

Common Mode Rejection Better than 80 dB @ 50 or 60 Hz

Input Filter Single pole low pass, -3dB @ 21 Hz, +/- 20%

Operating Voltage

Channel to Channel +/- 40 Vdc max

Isolation

Channel to Bus 500 Vac, 750 Vdc, for 1 minute

Input Channel to Output 
Channel 

500 Vac, 750 Vdc, for 1 minute

Update Time 320 ms for 4 channels

Fault Detection Open circuit in 4 ... 20 mA range, or over range, or under 
range in bipolar modes only
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Output 
Specifications

The following table shows the output specifications for the analog input/output 
module.

Output Specifications

Loop Voltage 7 ... 30 Vdc, up to 60 Vdc with an external resistor

Loop Resistance

Internal Voltage Drop 7 Vdc min, 30 Vdc max @ 20 mA

Resolution (bits) 12 

Accuracy Error @ 25° C +/- 0.20% of full scale

Linearity Monotonic +/- 1 LSB 

Accuracy Error 0 ... 60° C Typical: +/- 0.004%/°C of full scale.
Maximum:+/- 0.007%/°C of full scale

Isolation

Channel to Channel 500 Vac, 750 Vdc, for 1 minute

Channel to Bus 500 Vac, 750 Vdc, for 1 minute

Output Channel to Input 
Channel

500 Vac, 750 Vdc, for 1 minute

Update Time 15 ms for 2 channels

Settling Time 900 s to +/- 0.1% of final value

Fault Detection Open circuit indicator light and status byte

External Power Supply See loop voltage above

RMIN

Vloop 30Vdc–

0.02A
-------------------------------------=

RMAX

Vloop 7Vdc–

0.02A
----------------------------------=

*No RMIN is required for loop 

voltage less than 30 Vdc.
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Voltmeter 
Monitor 
Specifications

The following table shows the specifications for the voltmeter monitor for the analog 
input/output module.

Common 
Specifications

The following table shows the common specifications for the analog input/output 
module. 

Voltmeter Monitor Specifications

Range 1 ... 5 V (Loop current must be active)

Scaling IOUT (mA) x 0.250 = VOUT (volts)

Output Impedance 300  typical

Maximum Wire Length 1 meter

Common Specifications

Required Addressing 5 Words In 2 Words Out

Bus Current Required (module) 350 mA

Fusing

Internal None required

External User discretion
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Wiring Diagram The following figure shows the wiring diagram for the 140AMM09000 analog input/
output module. 

2

4

6

8

12

14

16

18

20 19

17

15

13

11

9

7

5

3

1

22

24

26

28

30

32

34

36

38

40 39

37

35

33

31

29

27

25

23

21

CURRENT SOURCE(-)1

CURRENT SOURCE(-)1

N/C

N/C

CURRENT SOURCE(-)1

CURRENT SOURCE(-)2

CURRENT SOURCE(-)2

N/C

N/C

CURRENT SOURCE(-)2

IN(-)1

N/C

IN(-)2

N/C

N/C

IN(-)3

N/C

IN(-)4

N/C

N/C N/C

SENSE 4

IN(+)4

SENSE 3

IN(+)3

N/C

SENSE 2

IN(+)2

SENSE 1

CURRENT SINK(+)2

N/C

N/C

N/C

MONITOR 2

CURRENT SINK(+)1

N/C

N/C

N/C

MONITOR 1 + –

Optional Monitor 
Voltmeter
1 V= 4 mA
5 V= 20 mA 24 Vdc

Field
Supply

 Field  
Device

 Field  
Device

4 - 20 mA 
Current

4 - 20 mA 
Current

IN(+)1

–

+Sensor 
0 - 10 V 
Output

+

_

10

V
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The following information pertains to the wiring diagram above.
Output Section 2 Channels

Input Section 4 Channels

Typical Wiring Outputs

Channel 1 The output shows a connection to an external field device and optional monitor.

Channel 2 The output shows a connection to an external field device and the input of 
channel 1.

Typical Wiring Inputs

Channel 1 Channel 1 shows 4 - 20 mA current input controlled by output section Channel 2.

Channel 4 The input shows a connection to a voltage output sensor.

Note: 
1. Pins 1 ... 20 are outputs

Pins 21 ... 40 are inputs
2. N / C = Not Connected 
3. Jumpers are required between IN (+) and SENSE terminals for all current input 

ranges.
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18.5 Discrete Input Modules

At a Glance

Overview This section provides information on Quantum discrete input modules.

What's in this 
Section?

This section contains the following topics:

Topic Page

I/O Configuration for Discrete Input Modules 505

140DAI34000 Quantum I/O 24 VAC IN Module 509

140DAI35300 Quantum I/O AC Input 24 Vac Module 512

140DAI44000 Quantum I/O 48 VAC IN Module 515

140DAI45300 Quantum I/O AC Input 48 Vac 4x8 Module 518

140DAI54000 Quantum I/O 115 VAC In Module 521

140DAI54300 Quantum I/O AC Input 115 Vac 2x8 Module 524

140DAI55300 Quantum I/O AC Input 115 Vac 4x8 Module 527

140DAI74000 Quantum I/O AC Input 230 Vac 16x1 Module 530

140DAI75300 Quantum I/O AC Input 230 Vac 4x8 Module 533

140DDI15310 Quantum I/O DC Input 5 V TTL 4x8 Source Module 536

140DDI35300 Quantum I/O DC Input 24 Vdc 4x8 Sink Module 538

140DDI35310 Quantum I/O DC Input 24 Vdc True Low 4x8 Input Module 540

140DDI36400 I/O DC Input 24 VDC 6x16 Telefast Input Module 542

140DDI67300 Quantum I/O DC Input 125 Vdc 3x8 Sink Module 546

140DDI84100 Quantum I/O DC Input 10 ... 60 Vdc 8x2 Sink Module 550

140DDI85300 Quantum I/O DC Input 10 ... 60 Vdc 4x8 Sink Module 553
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I/O Configuration for Discrete Input Modules

Overview This section provides information on configuration of 16-, 24-, 32-, and 96-point input 
modules. 

16-Point Input 
Modules

The 16-point input modules are:
� 140DAI34000 (AC Input 24 Vac 16x1)
� 140DAI44000 (AC Input 48 Vac 16x1)
� 140DAI54000 (AC Input 115 Vac 16x1)
� 140DAI54300 (AC Input 115 Vac 8x2)
� 140DAI74000 (AC Input 230 Vac 16x1)
� 140DDI84100 (DC Input 10 ... 60 Vdc 8x2 Sink)

I/O Map Register 
Assignment

The input modules listed above can be configured as either 16 contiguous 1x 
references or as one 3x register.The following figure shows the 16-point register.
  

I/O Map Status 
Byte

There is no I/O map status byte associated with these modules.

Modsoft Module 
Zoom Selections

Push <Enter> to display and select the input type. This selection appears if the 
module is I/O mapped to a 3x register. The following figure shows the input type 
display.
  

24-Point Input 
Module

There is only one 24-point input module: 140 DDI 673 00 (DC Input 125 VDC 3x8 
Sink).

1 2 3 4 5 6 7 10 11 12 13 14 15 168 9

BIN

BCD

input Type:
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I/O Map Register 
Assignment

The input module listed above can be configured as either 24 contiguous discrete 
input (1x) reference, or as two contiguous input (3x) registers in the following format. 
The following figures show the input point for Register 1 and Register 2.
  

I/O Map Status 
Byte

There is no input I/O map status byte associated with this module.

Modsoft Module 
Zoom Selections

Push <Enter> to display and select the Input Type and the Filter Select options. The 
following figures show the input type and the filter select option. 
  

32-Point Input 
Modules

The 32-point input modules are as follows:
� 140DAI35300 (AC Input 24 Vac 4x8)
� 140DAI45300 (AC Input 48 Vac 4x8)
� 140DAI55300 (AC Input 115 Vac 4x8)
� 140DAI75300 (AC Input 230 Vac 4x8)
� 140DDI15310 (DC Input 5 V TTL 4x8 Source)
� 140DDI35300 (DC Input 24 Vdc 4x8 Sink)
� 140DDI35310 (DC Input 24 Vdc 4x8 Source)
� 140DDI85300 (DC Input 10 ... 60 Vdc 4x8 Sink)

1 2 3 4 5 6 7 10 11 12 13 14 15 168 9

18 19 20 21 22 23 2417

Register 1

Input
Point 1

MSB - First Word

Register 2

Input
Point 17

MSB - Second Word

BIN

BCD

.7 msec

1.5 msec

Group X
Filter Select on:

Input Type:
The input Type selection only appears 
if the module is I/O mapped to a 3x register.

The Filter Select option is made on a 
group-by-group basis and defaults to the .7 msec filter,
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I/O Map Register 
Assignment

The input modules listed above can be configured as either 32 contiguous discrete 
input (1x) references or as two contiguous input (3x) registers in the following format. 
The following figure shows the input points for Register 1 and Register 2.
  

I/O Map Status 
Byte

There is no I/O map status byte associated with these modules.

Modsoft Module 
Zoom Selections

Push <Enter> to display and select the input type. This selection appears if the 
module is I/O mapped to a 3x register. The following figure shows the input type. 
  

96-Point Input 
modules

The following is the only 96 point input module:
� 140DDI36400 - DC input 6 x 16 sink

1 2 3 4 5 6 7 10 11 12 13 14 15 168 9

17 18 19 20 21 22 23 26 27 28 29 30 31 3224 25

Register 1

Input
Point 1

MSB - First Word

Register 2

Input
Point 17

MSB - Second Word

BIN

BCD

Input Type:
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140DDI36400 
Register 
Assignment

The following information pertains to the 140DDI36400 Input module. The following 
figures show the output points for register 1 through 6.
  

I/O Map Status 
Byte

There is no I/O map status byte associated with this module.

Modsoft Module 
Zoom Selections

Push <Enter> to display and select the input type. This selection appears if the 
module is I/O mapped to a 3x register. The following figure shows the input type. 
  

1 2 3 4 5 6 7 10 11 12 13 14 15 168 9

17 18 19 20 21 22 23 26 27 28 29 30 31 3224 25

Register 1
Input
Point 1

MSB - First Word

Register 2

Input
Point 17

MSB - Second Word

33 34 35 36 37 38 39 42 43 44 45 46 47 4840 41

Register 3

Input
Point 33

MSB - Third Word

49 50 51 52 53 54 55 58 59 60 61 62 63 6456 57

Register 4

Input
Point 49

MSB - Fourth Word

65 66 67 68 69 70 71 74 75 76 77 78 79 8072 73

Register 5

Input
Point 65

MSB - Fifth Word

81 82 83 84 85 86 87 90 91 92 93 94 95 9688 89

Register 6

Input
Point 81

MSB - Sixth Word

BIN

BCD

Input Type:
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140DAI34000 Quantum I/O 24 VAC IN Module

Overview The AC Input 24 Vac 16x1 module accepts 24 Vac inputs. 
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Specifications The following table shows the specifications for the DAI34000 24 VAC IN module.

Note: Input signals must be sinusoidal with less than 6% THD (Total Harmonic 
Distortion) and 63 Hz maximum frequency.

Specifications

Number of Input Points 16 Individually Isolated

LEDs Active

1 ... 16 (Green) - Indicates point status 

Required Addressing 1 Word In

Operating Voltages and Input Currents*

50 Hz ON: 14 ... 30 Vac (11.1 mA max) 

OFF: 0 ... 5 Vac

Typical Input Impedance 3.1 k  capacitive

60 Hz ON: 12 ... 30 Vac (13.2 mA max)
OFF: 0 ... 5 Vac

Typical Input impedance 2.6 k  capacitive

*Do not use outside the 47 ... 63 Hz range.

Maximum Allowable Leakage Current from an 
External Device to be Recognized as an OFF 
Condition

1.9 mA

Absolute Maximum Input

Continuous 30 Vac

10 s 32 Vac

1 cycle 50 Vac

Response

OFF - ON Min 4.9 ms., Max 0.75 line cycle

ON - OFF Min 7.3 ms., Max 12.3 ms

Isolation

Input to Input 1780 Vac for 1 minute

Input to Bus 1780 Vac for 1 minute

Fault Detection None

Bus Current Required 180 mA

Power Dissipation 5.5 W max

External Power Not required for this module

Fusing

Internal None

External User discretion
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Wiring Diagram The following figure shows the DAI34000 wiring diagram. 

Note:  
1. This module is not polarity sensitive. 
2. N / C = Not Connected.

RETURN 1 INPUT 1
2

10

4

6

8

12

14

16

18

20

22

24

26

28

30

32

34

36

38

40 39

37

35

33

31

29

27

25

23

21

19

17

15

13

11

9

7

5

3

1
RETURN 2

RETURN 3

RETURN 4

RETURN 5

RETURN 6

RETURN 7

RETURN 8

RETURN 9

RETURN 10

RETURN 11

RETURN 12

RETURN 13

RETURN 14

RETURN 15

RETURN 16

INPUT 2

INPUT 3

INPUT 4

INPUT 5

INPUT 6

INPUT 7

INPUT 8

INPUT 9

INPUT 10

INPUT 11

INPUT 12

INPUT 13

INPUT 14

INPUT 15

INPUT 16

N/C N/C

N/C

N/C

N/C

N/C

N/C

N/C

L N
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140DAI35300 Quantum I/O AC Input 24 Vac Module

Overview The AC Input 24 Vac 4x8 module accepts 24 Vac inputs.
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Specifications The following table shows the specifications for the DAI35300 AC input 24 VAC IN 
module.

Note: Input signals must be sinusoidal with less than 6% THD and 63 Hz maximum frequency.

Specifications

Number of Input Points 32 in four 8 point groups

LEDs Active

1 ... 32 (Green) - Indicates point status

Required Addressing 2 words in

Operating Voltages and Input Currents*

50 Hz

Typical Input Impedance

ON: 14 ... 30 Vac (11.1 mA max)

OFF: 0 ... 5 Vac

3.1 k  capacitive

60 Hz ON: 12 ... 30 Vac (13.2 mA max)

OFF: 0 ... 5 Vac

Typical Input Impedance 2.6 k  capacitive

*Do not use outside the 47 ... 63 Hz range.

Maximum Allowable Leakage Current from an 
External Device to be Recognized as an OFF 
Condition

1.9 mA

Input Frequency 47 ... 63 Hz

Absolute Maximum Input

Continuous 30 Vac

10 s 32 Vac

1 cycle 50 Vac

Response

OFF - ON Min: 4.9 ms., Max: 0.75 line cycle

ON - OFF Min: 7.3 ms., Max: 12.3 ms

Isolation

Group to Group 1780 Vac for 1 minute

Input to Bus 1780 Vac for 1 minute

Fault Detection None

Bus Current Required 250 mA

Power Dissipation 10.9 W max

External Power Not required for this module

Fusing

Internal None

External User discretion
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Wiring Diagram The following figure shows the DAI35300 wiring diagram. 

Note:  
1. This module is not polarity sensitive.
2.  N / C = Not Connected.
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140DAI44000 Quantum I/O 48 VAC IN Module

Overview The AC Input 48 Vac 16x1 module accepts 48 Vac inputs.
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Specifications The following table shows the specifications for the DAI44000 48 VAC IN module.

Note: Input signals must be sinusoidal with less than 6% THD and 63 Hz maximum frequency.

Specifications

Number of Input Points 16 individually isolated

LEDs Active

1 ... 16 (Green) - Indicates point status

Required Addressing 1 word in

Operating Voltages and Input Currents*

50 Hz ON: 34 ... 56 Vac (9.8 mA max)

OFF: 0 ... 10 Vac

Typical Input impedance 6.8 k  capacitive

60 Hz ON: 29 ... 56 Vac (11.7 mA max)

OFF: 0 ... 10 Vac

Typical Input impedance 5.6 k  capacitive

*Do not use outside the 47 ... 63 Hz range.

Maximum Allowable Leakage Current from an 
External Device to be Recognized as an OFF 
Condition

1.7 mA

Absolute Maximum Input

Continuous 56 Vac

10 s 63 Vac

1 cycle 100 Vac

Response

OFF - ON Min: 4.9 ms., Max: 0.75 line cycle

ON - OFF Min: 7.3 ms., Max: 12.3 ms

Isolation

Input to Input 1780 Vac for 1 minute

Input to Bus 1780 Vac for 1 minute

Fault Detection None

Bus Current Required 180 mA

Power Dissipation 5.5 W max

External Power Not required for this module

Fusing

Internal None

External User discretion
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Wiring Diagram The following figure shows the DAI44000 wiring diagram. 

Note:  
1. This module is not polarity sensitive.
2. N / C = Not Connected.
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140DAI45300 Quantum I/O AC Input 48 Vac 4x8 Module

Overview The AC Input 48 Vac 4x8 module accepts 48 Vac inputs.
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Specifications The following table shows the specifications for the DAI45300 AC input 48 VAC IN 
module.

Note: Input signals must be sinusoidal with less than 6% THD and 63 Hz maximum frequency.

Specifications

Number of Input Points 32 in four 8 point groups

LEDs Active

1 ... 32 (Green) - Indicates point status

Required Addressing 2 words in

Operating Voltages and Input Currents*

50 Hz ON: 34 ... 56 Vac (9.8 mA max)

OFF: 0 ... 10 Vac

Typical Input impedance 6.8 k  capacitive

60 Hz ON: 29 ... 56 Vac (11.7 mA max)

OFF: 0 ... 10 Vac

Typical Input impedance 5.6 k  capacitive

*Do not use outside the 47 ... 63 Hz range.

Maximum Allowable Leakage Current from an 
External Device to be Recognized as an OFF 
Condition

1.7 mA

Input Frequency 47 ... 63 Hz

Absolute Maximum Input

Continuous 56 Vac

10 s 63 Vac

1 cycle 100 Vac

Response

OFF - ON Min: 4.9 ms.,  Max: 0.75 line cycle

ON - OFF Min: 7.3 ms., Max: 12.3 ms 

Isolation

Group to Group 1780 Vac for 1 minute

Input to Bus 1780 Vac for 1 minute

Fault Detection None

Bus Current Required 250 mA

Power Dissipation 10.9 W max

External Power Not required for this module

Fusing

Internal None

External User discretion
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Wiring Diagram The following figure shows the DAI45300 wiring diagram. 

Note:  
1. This module is not polarity sensitive.
2. N / C = Not Connected.
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140DAI54000 Quantum I/O 115 VAC In Module

Overview The AC Input 115 Vac 16x1 module accepts 115 Vac inputs.
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Specifications The following table shows the specifications for the DAI54000 115 VAC IN module.

Note: Input signals must be sinusoidal with less than 6% THD and 63 Hz maximum 
frequency.

Specifications

Number of Input Points 16 individually isolated

LEDs Active

1 ... 16 (Green) - Indicates point status

Required Addressing 1 word in

Operating Voltages and Input Currents*

50 Hz ON: 85 ... 132 Vac (11.1 mA max)

OFF: 0 ... 20 Vac

Typical Input impedance 14.4 k  capacitive

60 Hz ON: 79 ... 132 Vac (13.2 mA max)

OFF: 0 ... 20 Vac

Typical Input impedance 12 k  capacitive

*Do not use outside the 47 ... 63 Hz range.

Maximum Allowable Leakage Current from 
an External Device to be Recognized as an 
OFF Condition

2.1 mA

Absolute Maximum Input

Continuous 132 Vac

10 s 156 Vac

1 cycle 200 Vac

Response

OFF - ON Min: 4.9 ms., Max: 0.75 line cycle 

ON - OFF Min: 7.3 ms., Max: 12.3 ms 

Isolation

Input to Input 1780 Vac for 1 minute

Input to Bus 1780 Vac for 1 minute

Fault Detection None

Bus Current Required 180 mA

Power Dissipation 5.5 W max

External Power Not required for this module

Fusing

Internal None

External User discretion
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Wiring Diagram The following figure shows the 140DAI54000 wiring diagram. 

Note:  
1. This module is not polarity sensitive.
2. N / C = Not Connected.
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140DAI54300 Quantum I/O AC Input 115 Vac 2x8 Module

Overview The AC Input 115 Vac 2x8 module accepts 115 Vac inputs.

Specifications The following table shows the specifications for the DAI54300 AC input 115 VAC IN 
module.

Specifications

Number of Input Points 16 in two 8 point groups

LEDs Active

1 ... 16 (Green) - Indicates point status

Required Addressing 1 word in

Operating Voltages and Input Currents*

50 Hz

Typical Input Impedance

ON: 85 ... 132 Vac (11.1 mA max)
OFF: 0 ... 20 Vac
14.4 k  capacitive

60 Hz

Typical Input Impedance

ON: 79 ... 132 Vac (13.2 mA max)
OFF: 0 ... 20 Vac
12 k  capacitive

*Do not use outside the 47 ... 63 Hz range.

Maximum Allowable Leakage Current from 
an External Device to be Recognized as an 
OFF Condition

2.1 mA

Input Frequency 47 ... 63 Hz

Absolute Maximum Input

Continuous 132 Vac

10 s 156 Vac

1 cycle 200 Vac

1.3 ms 276 Vac

Response

OFF - ON Min: 4.9 ms., Max: 0.75 line cycle

ON - OFF Min: 7.3 ms., Max: 12.3 ms

Isolation

Input to Input All inputs in a group must be from the same 
phase of line input voltage

Group-to-Group 1780 Vac rms for 1 minute

Input to Bus 1780 Vac rms for 1 minute

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 3107 of 3383



I/O Modules

840 USE 100 00 11/2004 525

Note: Input signals must be sinusoidal with less than 6% THD and 63 Hz maximum frequency.

Wiring Diagram The following figure shows the DAI54300 wiring diagram. 

Fault Detection None

Bus Current Required 180 mA

Power Dissipation 5.5 W max

External Power Not required for this module

Fusing

Internal None

External User discretion
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Note:  
1. All inputs in a group must be from the same phase of line input voltage.
2. This module is not polarity sensitive.
3. N / C = Not Connected.

Voltage Compatibility

All inputs in a group must be from the same phase of line input voltage.

Failure to follow this precaution can result in injury or equipment damage.

CAUTION

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 3109 of 3383



I/O Modules

840 USE 100 00 11/2004 527

140DAI55300 Quantum I/O AC Input 115 Vac 4x8 Module

Overview The AC Input 115 Vac 4x8 module accepts 115 Vac inputs.

Specifications The following table shows the technical specifications for the DAI55300 115 VAC IN 
module.

Specifications

Number of Input Points 32 in four 8 point groups

LEDs Active

1 ... 32 (Green) - Indicates point status

Required Addressing 2 words in

Operating Voltages and Input Currents*

50 Hz
 
Typical Input Impedance

ON: 85 ... 132 Vac (11.1 mA max)
OFF: 0... 20 Vac
14.4 k  capacitive

60 Hz
 
Typical Input Impedance

ON: 79 ... 132 Vac (13.2 mA max)
OFF: 0 ... 20 Vac
12 k  capacitive

*Do not use outside the 47 ... 63 Hz range.

Maximum Allowable Leakage Current from 
an External Device to be Recognized as an 
OFF Condition

2.1 mA

Input Frequency 47 ... 63 Hz

Absolute Maximum Input

Continuous 132 Vac

10 s 156 Vac

1 cycle 200 Vac

Response

OFF - ON Min: 4.9 ms., Max: 0.75 line cycle

ON - OFF Min: 7.3 ms., Max: 12.3 ms

Isolation

Input to Input All inputs in a group must be from the 
same phase of line input voltage.

Group to Group 1780 Vac for 1 minute

Input to Bus 1780 Vac for 1 minute

Fault Detection None
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Note: Input signals must be sinusoidal with less than 6% THD and 63 Hz maximum frequency.

Wiring Diagram The following figure shows the DAI55300 wiring diagram. 

Bus Current Required 250 mA

Power Dissipation 10.9 W max

External Power Not required for this module

Fusing

Internal None

External User discretion
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Note:  
1. All inputs in a group must be from the same phase of line input voltage.
2. This module is not polarity sensitive.
3. N/C = Not Connected

Voltage Compatibility

All inputs in a group must be from the same phase of line input voltage.

Failure to follow this precaution can result in injury or equipment damage.

CAUTION
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140DAI74000 Quantum I/O AC Input 230 Vac 16x1 Module

Overview The AC Input 230 Vac 16x1 module accepts 230 Vac inputs.
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Specifications The following table shows the specifications for the 230 VAC IN module.

Note: Input signals must be sinusoidal with less than 6% THD and 63 Hz maximum 
frequency.

Specifications

Number of Input Points 16 individually isolated

LEDs Active 
1 - 16 (Green) - Indicates point status

Required Addressing 1 word in

Operating Voltages and Input Currents*

50 Hz
 
Input Impedance

ON: 175 ... 264 Vac (9.7 mA max)
OFF: 0 ... 40 Vac
31. 8 k   capacitive

60 Hz
 
Input Impedance

ON: 165 ... 264 Vac (11.5 mA max)
 OFF: 0 ... 40 Vac
26.5 k  capacitive 

*Do not use outside the 47 ... 63 Hz range.

Maximum Allowable Leakage Current from 
an External Device to be Recognized as an 
OFF Condition

2.6 mA

Absolute Maximum Input

Continuous 264 Vac

10 s 300 Vac

1 cycle 400 Vac

Response

OFF - ON Min: 4.9 ms., Max: 0.75 line cycle

ON - OFF Min: 7.3 ms., Max: 12.3 ms

Isolation

Input to Input 1780 Vac for 1 minute

Input to Bus 1780 Vac for 1 minute 

Fault Detection None

Bus Current Required 180 mA

Power Dissipation 5.5 W max

External Power Not required for this module

Fusing

Internal None

External User discretion
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Wiring Diagram The following figure shows the DAI74000 wiring diagram. 

Note:  
� This module is not polarity sensitive.
� N / C = Not Connected.

RETURN 1 INPUT 1
2

10

4

6

8

12

14

16

18

20

22

24

26

28

30

32

34

36

38

40 39

37

35

33

31

29

27

25

23

21

19

17

15

13

11

9

7

5

3

1
RETURN 2

RETURN 3

RETURN 4

RETURN 5

RETURN 6

RETURN 7

RETURN 8

RETURN 9

RETURN 10

RETURN 11

RETURN 12

RETURN 13

RETURN 14

RETURN 15

RETURN 16

INPUT 2

INPUT 3

INPUT 4

INPUT 5

INPUT 6

INPUT 7

INPUT 8

INPUT 9

INPUT 10

INPUT 11

INPUT 12

INPUT 13

INPUT 14

INPUT 15

INPUT 16

N/C N/C

N/C

N/C

N/C

N/C

N/C

N/C

L N

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 3115 of 3383



I/O Modules

840 USE 100 00 11/2004 533

140DAI75300 Quantum I/O AC Input 230 Vac 4x8 Module

Overview The AC Input 230 Vac 4x8 module accepts 230 Vac inputs.
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Specifications The following table shows the specifications for the DAI75300 AC 230 VAC IN 
module.

Note: Input signals must be sinusoidal with less than 6% THD and 63 Hz maximum 
frequency.

Specifications

Number of Input Points 32 in four 8 point groups

LEDs Active
1 - 32 (Green) - Indicates point status

Required Addressing 2 words in

Operating Voltages and Input Currents*

50 Hz

Typical Input Impedance

ON: 175... 264 Vac (9.7 mA max)
OFF:.. 40 Vac
32 k  capacitive

60 Hz

Typical Input Impedance

ON: 165 ... 264 Vac (11.5 mA max
OFF: 0 ... 40 Vac
27 k  capacitive

*Do not use outside the 47 ... 63 Hz range.

Maximum Allowable Leakage Current from an 
External Device to be Recognized as an OFF 
Condition

2.6 mA

Absolute Maximum Input

Continuous 264 Vac

10 s 300 Vac

1 cycle 400 Vac

Response

OFF - ON Min: 4.9 ms., Max: 0.75 line cycle

ON - OFF Min: 7.3 ms., Max: 12.3 ms

Isolation

Group to Group 1780 Vac for 1 minute

Input to Bus 1780 Vac for 1 minute 

Fault Detection None

Bus Current Required 250 mA

Power Dissipation 9 W max

External Power Not required for this module

Fusing

Internal None

External User discretion
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Wiring Diagram The following figure shows the DAI75300 wiring diagram. 

Note: N / C = Not Connected.

Voltage Compatibility

All inputs in a group must be from the same phase of line input voltage.

Failure to follow this precaution can result in injury or equipment damage.
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140DDI15310 Quantum I/O DC Input 5 V TTL 4x8 Source Module

Overview The DC Input 5 V TTL 4x8 Source module accepts 5 Vdc inputs, and is for use with 
sink output devices and is compatible with LS, S, TTL, and CMOS logic.

Specifications The following table shows the specifications for the DDI15310 5 V TTL IN module.

Specifications

Number of Input Points 32 in four 8 point groups

LEDs Active

1 ... 32 (Green) - Indicates point status

Required Addressing 2 words in

Input Ratings 

ON Level 0.8 Vdc maximum

4.0 mA at US = 5.5 and UIN = 0

OFF Level 4 Vdc (min) @ US = 5.5 V

3 Vdc (min) @ US = 4.5 V

OFF Leakage 200 A @ US = 5.5 V and UIN = 4 Vdc

Internal Pullup Resistor 7.5 k

Absolute Maximum Input

Continuous 5.5 Vdc

1.3 ms 15 Vdc decaying pulse

Response

OFF - ON 250 s (max)

ON - OFF 500 s (max)

Input Protection Resistor limited

Isolation

Group to Group 500 Vac rms for 1 minute

Group to Bus 1780 Vac rms for 1 minute 

Fault Detection None

Bus Current Required 170 mA

Power Dissipation 5 W

External Power (US) 4.5... 5.5 Vdc

Module Supply 150 mA

Fusing

Internal None

External User discretion
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Logic States The following table shows the logic states for the DDI15310 module.

Wiring Diagram The following figure shows the DDI15310 wiring diagram. 

Input Voltage Input State LED

<= 0.8 Vdc ON ON

>= 4.0 Vdc @ 5.5 US >= 3.0 Vdc @ 4.5 US OFF OFF

No Connection OFF OFF

INPUT 1

INPUT 3

INPUT 5

INPUT 7

INPUT 15

 GROUP A  POWER

INPUT 13

INPUT 11

INPUT 9

2

10

4

6

8

12

14

16

18

20

22

24

26

28

30

32

34

36

38

40 39

37

35

33

31

29

27

25

23

21

19

17

15

13

11

9

7

5

3

1

N/C

 GROUP B POWER

 GROUP C POWER

 GROUP D POWER

INPUT 17

INPUT 19

INPUT 21

INPUT 25

INPUT 27

INPUT 29

INPUT 23

INPUT 31

INPUT 2

INPUT 4

INPUT 6

INPUT 8

INPUT 10

INPUT 12

INPUT 14

INPUT 16

INPUT 18

INPUT 20

INPUT 22

INPUT 24

INPUT 26

INPUT 28

INPUT 30

INPUT 32

N/C

N/C

N/C

TTL

Open Collector

5 Vdc

+ –
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140DDI35300 Quantum I/O DC Input 24 Vdc 4x8 Sink Module

Overview The DC Input 24 Vdc 4x8 Sink module accepts 24 Vdc inputs and is for use with 
source output devices.

Specifications The following table shows the specifications for the DDI35300 24 VDC IN module.

Specifications

Number of Input Points 32 in four 8 point groups

LEDs Active

1 ... 32 (Green) - Indicates point status

Required Addressing 2 words in

Operating Voltages and Currents 

ON (voltage) +15 ... +30 Vdc 

OFF (voltage) -3 ... +5 Vdc

ON (current) 2.0 mA min

OFF (current) 0.5 mA max

Absolute Maximum Input

Continuous 30 Vdc

1.3 ms 56 Vdc decaying pulse

Response

OFF - ON 1 ms (max)

ON - OFF 1 ms (max)

Internal Resistance 2.5 k

Input Protection Resistor limited

Isolation

Group to Group 500 Vac rms for 1 minute

Group to Bus 1780 Vac rms for 1 minute 

Fault Detection None

Bus Current Required 330 mA

Power Dissipation 1.7 W + 0.36 W x the number of points on

External Power Not required for this module

Fusing

Internal None

External User discretion
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Wiring Diagram The following figure shows the DDI35300 wiring diagram. 

Note: N / C = Not Connected

INPUT 12

10

4

6

8

12

14

16

18

20

22

24

26

28

30

32

34

36

38

40 39

37

35

33

31

29

27

25

23

21

19

17

15

13

11

9

7

5

3

1
+ –

INPUT 3

INPUT 5

INPUT 7

GROUP B COMMON

GROUP D COMMON

INPUT 9

INPUT 11

INPUT 13

INPUT 15

INPUT 17

INPUT 19

INPUT 21

INPUT 23

INPUT 25

INPUT 27

INPUT 29

INPUT 31

N/C

N/C

N/C

N/C

INPUT 2

INPUT 4

INPUT 6

INPUT 8

INPUT 10

INPUT 12

INPUT 14

INPUT 16

INPUT 18

INPUT 20

INPUT 22

INPUT 24

INPUT 26

INPUT 28

INPUT 30

INPUT 32

GROUP A COMMON

GROUP C COMMON

FIELD DEVICE
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140DDI35310 Quantum I/O DC Input 24 Vdc True Low 4x8 Input Module

Overview The 24 Vdc True Low 4x8 Input module accepts 24 Vdc inputs and is for use with 
sink output devices. 

Specifications The following table shows the specifications for the DDI35310 24 VDC IN SOURCE 
module.

Specifications

Number of Input Points 32 input points in four 8 point groups

LEDs Active

1 ... 32 (Green) - Indicates point status

Required Addressing 2 words in

Voltage

ON (Voltage) -15 ... -30 Vdc (reference from group supply)

OFF (Voltage) 0 ... -5 Vdc (reference group supply)

ON (Current) 2 mA min; 14 mA max

OFF (Current) 0.5 mA max

Absolute Maximum Input

Continuous 30 Vdc

1.0 ms 50 Vdc decaying pulse

Response (Resistive Loads)

OFF - ON 1 ms (max)

ON - OFF 1 ms (max)

Fault Detection None

Isolation

Group to Group 500 Vac rms for 1 minute

Input to Bus 1780 Vac rms for 1 minute 

Internal Resistance 2.4 k

Input Protection Resistor limited

Bus Current Required 330 mA max

Power Dissipation 1.5 W + 0.26 W x the number of points ON

External Power 19.2 ... 30 Vdc 

Fusing

Internal None

External User discretion 
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Wiring Diagram The following figure shows the DDI35310 wiring diagram. 

Note: N / C = Not Connected

INPUT 1
+

INPUT 3

INPUT 5

INPUT 7

INPUT 9

INPUT 11

INPUT 13

INPUT 15

INPUT 17

INPUT 19

INPUT 21

INPUT 23

INPUT 25

INPUT 27

INPUT 29

INPUT 31

INPUT 2

INPUT 4

INPUT 6

INPUT 8

INPUT 10

INPUT 12

INPUT 14

INPUT 16

INPUT 18

INPUT 20

INPUT 22

INPUT 24

INPUT 26

INPUT 28

INPUT 30

INPUT 32

FIELD DEVICE

2

10

4

6

8

12

14

16

18

20

22

24

26

28

30

32

34

36

38

40 39

37

35

33

31

29

27

25

23

21

19

17

15

13

11

9

7

5

3

1

GROUP A  SUPPLY N/C

GROUP B  SUPPLY

GROUP C  SUPPLY

GROUP D  SUPPLY

–

N/C

N/C

N/C
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140DDI36400 I/O DC Input 24 VDC 6x16 Telefast Input Module

Overview The Telefast input module accepts 24 Vdc inputs, and has 6 groups with 16 sink 
ports each.

Specifications The following table provides detailed specifications for the DDI36400 input module.

Specifications

Number of input points 96 in six 16 point groups

LEDs ACT (green) Bus communication is present

+32 (green) Points 33 to 64 displayed on LED matrix

+ 64 (green) Points 65 to96 displayed on LED matrix

1 ... 32 (green) Indicates point status

Required addressing 6 words in

Operating voltages and currents

ON (voltage) +15 VDC

ON (current) 2.5 mA minimum

OFF (voltage) +5VDC

OFF (current) 0.7 mA

Absolute maximum input

Continuous 30 VDC

1.0 ms 50 VDC

Response (resistive load)

OFF - ON 2.0 ms maximum

ON - OFF 3.0 ms maximum

Internal resistance 6.7 K

Input protection Resistor limited

Isolation

Group to group 500 Vac rms for 1 minute

Bus current required 270 mA

Power dissipation 1.35 W + 0.13 W for each ON input

External power 19.2 ... 30 VDC

Fusing User discretion for field power
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Front view of 
DDI36400 
Module

The front view of the DDI36400 input module including terminal assignment 
numbers: 

140
DDI 364 00
24 VDC IN 6x16 Sink

+32
1
2
3
4
5
6
7
8

+64
9
10
11
12
13
14
15
16

Act
17
18
19
20
21
22
23
24

25
26
27
28
29
30
31
32

I49
I51
I53
I55
I57
I59
I61
I63
NC
NC

I50
I52
I54
I56
I58
I60
I62
I64
COM
COM

I01
I03
I05
I07
I09
I11
I13
I15
NC
NC

I02
I04
I06
I08
I10
I12
I14
I16
COM
COM

I65
I67
I69
I71
I73
I75
I77
I79
NC
NC

I66
I68
I70
I72
I74
I76
I78
I80
COM
COM

I17
I19
I21
I23
I25
I27
I29
I31
NC
NC

I18
I20
I22
I24
I26
I28
I30
I32
COM
COM

I81
I83
I85
I87
I89
I91
I93
I95
NC
NC

I82
I84
I86
I88
I90
I92
I94
I96
COM
COM

I33
I35
I37
I39
I41
I43
I45
I47
NC
NC

I34
I36
I38
I40
I42
I44
I46
I48
COM
COM

Pushbutton

A

B

C

D

E

F
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Selecting Point 
Status Indicator 
LEDs

Use the pushbutton to select input points displayed. 

Recommended 
Cables

The following table shows recommended cables, description, and their length in 
meters.

Color Codes for 
Input groups

Table indicating cable color coding for all input groups:

LED +32 +64

Inputs 1 to 32 OFF OFF

Inputs 33 to 64 ON OFF

Inputs 65 to 96 OFF ON

Cable Part Number Description Length (M)

TSXCDP301 (1) HE 10 - flying leads 3

TSXCDP501 (1) HE 10 - flying leads 5

TSXCDP102 (2) HE 10 - ribbon cable 1

TSXCDP202 (2) HE 10 - ribbon cable 2

TSXCDP302 (2) HE 10 - ribbon cable 3

TSXCDP053 (2) HE 10 - round cable 0.5

TSXCDP103 (2) HE 10 - round cable 1

TSXCDP203 (2) HE 10 - round cable 2

TSXCDP303 (2) HE 10 - round cable 3

TSXCDP503 (2) HE 10 - round cable 5

1 white 2 brown

3 green 4 yellow

5 gray 6 pink

7 blue 8 red

9 black 10 purple

11 gray/pink 12 red/blue

13 white/green 14 brown/green

15 white/yellow 16 yellow/brown

17 white/gray 18 gray/brown

19 white/pink 20 pink/brown
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Compatible 
Connection 
Sub-Bases

The following tables shows the compatible connections sub-bases. See Quantum 
Modicon Telemecanique Automation Platform, Discrete I/O Chapter, Telefast 2 pre-
wire system: connector cables FOR Quantum PLCs section for more information.

Compatible 
Input Adapter 
Sub-Base

16 Channels, ABE-7S16E2xx/7P16F3xx

Channels Type

8 ABE-7H08Rxx1

8 ABE-7H08S211

16 ABE-7H16Rxx/H16Cxx

16 ABE-7H16S21

16 ABE-7H16R23

16 ABE-7H16S43

1With the splitter sub-base ABE-7ACC02
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140DDI67300 Quantum I/O DC Input 125 Vdc 3x8 Sink Module

Overview The DC Input 125 VDC 3x8 Sink module accepts 125 Vdc inputs and is for use with 
source output devices. The module has software-selectable response time to 
provide additional input filtering.

Specifications The following table shows the specifications for the DDI67300 125 VDC IN module.

Specifications

Number of Input Points 24 in three 8 point groups

LEDs Active

1 ... 24 (Green) - Indicates point status

Required Addressing 2 words in

Continuous Operating Voltages and Currents 

ON (voltage) +88 ... +150 Vdc 

OFF (voltage) 0 ... +36 Vdc

ON (current) 2.0 mA min

OFF (current) 0.5 mA max

Absolute Maximum Input

Continuous 156.25 Vdc including ripple

Input Response (OFF-ON, ON-OFF)

Default Filter 0.7 ms

Non-default Filter 1.5 ms

Internal Resistance

OFF State 73.8 k  (nominal)

ON State 31.6 k  (nominal)

Input Protection Resistor limited

Isolation

Group to Bus 2500 Vac rms for 1 minute

Group to Group 1780 Vac rms for 1 minute 

Fault Detection None

Bus Current Required 200 mA

Power Dissipation 1.0 W + (0.62 W x the number of points on)

External Power Not required for this module

Fusing

Internal None

External User discretion
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Operating Curve The following figure shows the DDI67300 operating curve. 

Minimum 
Version Levels

The following table shows the minimum version levels required.Modules marked 
SV/PV/RL rather than V0X.0X0 exceed the minimum version levels in this table.

Note: The following information baselines minimum version levels that will support this 
module.

30

Ambient Temperature ( C)
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40 50 60
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Operating Voltages

125 Vdc

>140 Vdc

Products Minimum Version Level 
(see label illustration)

User Action Required

CPUs and NOMs < V02.20 Executive upgrade to  V02.10

 V02.20 None

RIOs < V02.00 Module upgrade

 V02.00 and < V02.20 Executive upgrade to  V01.10

> V02.20 None

DIOs < V02.10 Module upgrade

 V02.10 None

Modsoft < V02.40 Upgrade to V02.40

 V02.40 None

ProWORX NxT  >=V02.00

Concept >=V02.00 None

Software compatibility

When using a DIO drop and the CPU and the NOM executive software is not per the 
compatibility chart, channels 17 ... 24 of this module will be seen as zeroes in the controller 
when configured as discretes.

Failure to follow this precaution can result in injury or equipment damage.

CAUTION
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Version Label The following figure shows the version label. 

Note: The version label is found on the top front of the module.

140
CPU 424 02
CONTROLLER

CPU 2M
2XMB+          02.20
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Wiring Diagram The following figure shows the DDI67300 wiring diagram. 

Note: N / C = Not Connected

INPUT 1
+ –

INPUT 3

INPUT 5

INPUT 7

GROUP B COMMON

GROUP C COMMON

INPUT9

INPUT 11

INPUT13

INPUT15

INPUT 17

INPUT 19

INPUT 21

INPUT 23

N/C

N/C

N/C

N/C

INPUT 2

INPUT 4

INPUT 6

INPUT 8

INPUT 12

INPUT 14

INPUT 16

INPUT 18

INPUT 20

INPUT 22

INPUT 24

GROUP A COMMON

FIELD DEVICE

N/C

N/C

2
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14
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32

34
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40 39
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29

27
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17
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11
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5

3

1

INPUT 10

N/C

N/C

N/C

N/C

N/C

N/C

N/C
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140DDI84100 Quantum I/O DC Input 10 ... 60 Vdc 8x2 Sink Module

Overview The DC Input 10 ... 60 Vdc 8x2 Sink module accepts 10 ... 60 Vdc inputs and is for 
use with source output devices. ON-OFF levels are dependent on the reference 
voltage selected. Different reference voltages may be used for different groups.
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Specifications The following table shows the specifications for the DDI84110 10-60 VDC IN 
module.

Specifications

Number of Input Points 16 in eight 2 point groups

LEDs Active

1 ... 16 (Green) - Indicates point status

Required Addressing 1 Word in

Group Supply / Tolerance ON State*               OFF State*

12 Vdc / +/-5%
24 Vdc / -15% ... +20%
48 Vdc / -15% ... +20%
60 Vdc / -15% ... +20%

9 ... 12 
11 ... 24
34 ... 48
45 ... 60

0 ...1.8 IEC 57 Class2
0 ... 5 IEC 65A Type2
0 ... 10 IEC 65A Type1
0 ... 9 IEC 57 Class1
*ON/OFF state ranges are specified 
at normal reference voltages.

Absolute Maximum Input 75 Vdc

ON State Current (mA) 

@ 12 Vdc 5 ... 10 mA

@ 24 Vdc 6 ... 30 mA

@ 48 Vdc 2 ... 15 mA

@ 60 Vdc 1 ... 5 mA

Response

OFF - ON 4 ms

ON - OFF 4 ms 

Switching Frequency <100 Hz 

Input Protection Resistor limited

Isolation

Group to Group 700 Vdc for 1 minute

Group to Bus 2500 Vdc for 1 minute 

Bus Current Required 200 mA

Power Dissipation 1 W + 0.25 W x the number of points on

External Power 10 ... 60 Vdc (group supply)

Fusing

Internal None

External User discretion
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Wiring Diagram The following figure shows the DDI84100 wiring diagram. 

Note: N / C = Not Connected

INPUT 1
+ –

INPUT 3

INPUT 7

INPUT 9

INPUT 13

INPUT 15

N/C

N/C

N/C

INPUT 2

GROUP A SUPPLY

INPUT 4

INPUT 10

INPUT 14

INPUT 16

FIELD DEVICE

INPUT 8

N/C

N/C

GROUP B SUPPLY

GROUP D SUPPLY

GROUP E SUPPLY

INPUT 12

GROUP F SUPPLY

N/C

GROUP G SUPPLY

GROUP H SUPPLY

INPUT 6

GROUP C SUPPLY

GROUP A COMMON

GROUP B COMMON

INPUT 5

GROUP C COMMON

GROUP D COMMON

N/C

GROUP E COMMON

INPUT 11

GROUP F COMMON

GROUP G COMMON

GROUP H COMMON

N/C
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140DDI85300 Quantum I/O DC Input 10 ... 60 Vdc 4x8 Sink Module

Overview The DC Input 10 ... 60 Vdc 4x8 Sink module accepts 10 ... 60 Vdc inputs and is for 
use with source output devices. ON-OFF levels are dependent on the reference 
voltage selected. Different reference voltages may be used for different groups.
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Specifications The following table shows the specifications for the 10-60 VDC IN module.

Specifications

Number of Input Points 32 in four 8 point groups

LEDs Active

1 ... 32 (Green) - Indicates point status

Required Addressing 2 Words In

Group Supply  / Tolerance ON State * OFF State *

12 Vdc / +/- 5% 9 ... 12 0 ... 1.8 IEC 57 Class 2

24 Vdc / -15% ... +20% 11 ... 24 0 ... 5 IEC 65A Type 2

48 Vdc / -15% ... +20% 34 ... 48 0  ... 10 IEC 65A Type 1

60 Vdc / -15% ... +20% 45 ... 60 0 ... 12.5 IEC 57 Class1

*ON/OFF state ranges are specified at nominal 
reference voltages.

Absolute Maximum Input 75 Vdc

ON State Current (mA) 

@ 12 Vdc 5 ... 10 mA

@ 24 Vdc 6 ... 30 mA

@ 48 Vdc 2 ... 15 mA

@ 60 Vdc 1 ... 5 mA

Response

OFF - ON 4 ms

ON - OFF 4 ms 

Switching Frequency <100 Hz max

Input Protection Resistor limited

Isolation

Group to Group 700 Vdc for 1 minute

Group to Bus 2500 Vdc for 1 minute 

Fault Detection None

Bus Current Required 300 mA

Power Dissipation 1 W + 0.25 W x the number of points on

External Power 10 ... 60 Vdc (group supply)

Fusing

Internal None

External User discretion
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Wiring Diagram The following figure shows the DDI85300 wiring diagram. 
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18.6 Discrete Output Modules

At a Glance

Overview This section provides information on Quantum discrete output modules.

What's in this 
Section?

This section contains the following topics:

Topic Page

I/O Configuration for Discrete Output Modules 557

140DAO84000 I/O AC Output 24 ... 230 Vac 16x1 Module 564

140DAO84010 I/O AC Output 24 ... 115 Vac 16x1 Module 568

140DAO84210 Quantum I/O AC Output 100 ... 230 Vac 4x4 Module 572

140DAO84220 Quantum I/O AC Output 24 ... 48 Vac 4x4 Module 577

140DAO85300 Quantum I/O AC Output 24 ... 230 Vac 4x8 Module 582

140DDO15310 I/O DC Output 5 V TTL 4x8 Sink Module 586

140DDO35300 Quantum I/O DC Output 24 Vdc 4x8 Source Module 590

140DDO35301 I/O DC Output 24 VDC 4x8 Discrete Source Module 594

140DDO35310 I/O DC Output 24 Vdc 4x8 Sink Module 597

140DDO36400 I/O DC Output 24VDC 6x16 Telefast Output Module 601

140DDO84300 Quantum I/O DC Output 10 ... 60 Vdc 2x8 Source Module 606

140DDO88500 Quantum I/O DC Output 24-125 Vdc 2x6 Source Module 609

140DRA84000 Quantum I/O Relay Output 16x1 Normally Open Module 613

140DRC83000 Quantum I/O Relay Output 8x1 Normally Open/Normally 
Closed Module

616
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I/O Configuration for Discrete Output Modules

Overview This section provides information on configuration of 8-, 12-, 16-, 32- and 96-point 
output modules. 

8-Point Output 
Modules

The following shows the 8-point output module:
� 140DRC83000 (Relay Ouput 8x1 Normally Open/Normally Closed)

I/O Map Register 
Assignment

The ouput modules listed above can be configured as either eight contiguous 
discrete output (0x) references or as one output (4x) register. The following figure 
shows the format for the output modules.
  

I/O Map Status 
Byte

There is no I/O Map status byte associated with these modules.

Module Zoom 
Selections

Push <Enter> to display and select the output type and timeout state for the module. 
Timeout state isassumed when system control of the module is stopped. 

2 3 4 5 6 7 81

Output Type:

Timeout State:

User Defined Timeout State Points 1- 8: 00000000

BIN

BCD

Last Value

User Defined
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Module Zoom 
Selections 
(Outputs)

Push <Enter> to display and select the output type and the timeout state for the 
module. Timeout state is assumed when sytem control of the module is stopped. 

12-Point Output 
Module

The 12-point output module is:
� 140DDO88500

I/O Map Register 
Assignment 
(Fault Inputs)

The 140DDO88500 can be configured as either 16 contiguous 1x references or as 
one 3x register.
The following figure shows the inputs configuration. 

Module Zoom 
Selections 
(Inputs)

Push <Enter> to display and select the input type. This selection appears if the 
module is I/O mapped to a 3x register. The following figure shows the input type.
  

I/O Map Register 
Assignment 
(Outputs)

The 140DDO88500 can be configured as one output (4x) register in the following 
format. The following figure shows the register format for outputs.
  

BIN

BCD

Output Type:

1 2 3 4 5 6 7 10 11 128 9

Note: Do not use the BCD selection, as it will incorrectly display fault conditions.

BIN

BCD

input Type:

1 2 3 4 5 6 7 10 11 128 9
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I/O Map Status 
Byte (Outputs)

The least significant bit in the output I/O map status byte is used as follows. The 
following figure shows the status byte output register. 

Modsoft Module 
Zoom Selections 
(Outputs)

Push <Enter> to display and select the output type and the timeout state for the 
module. Timeout state is assumed when system control of the module is stopped. 
The following figure shows the output type and timeout state. 

16-Point Output 
Modules

The 16-point output modules are as follows:
� 140DAO84000 (AC Output 24 ... 230 Vac 16x1)
� 140DAO84010 (AC Output 24 ... 115 Vac 16x1)
� 140DAO84210 (AC Output 100 ... 230 Vac 4x4)
� 140DAO84220 (AC Output 48 Vac 4x4)
� 140DDO84300 (DC Output 10 ... 60 VDC 2x8 Source)
� 140DRA84000 (Relay Output 16x1 Normally Open)

I/O Map Register 
Assignment

The output modules listed above can be configured as either 16 contiguous discrete 
output (0x) references, or as one output (4x) register in the following formats. The 
following figures show the formats for the output modules.
  

Module Fault
(any point fault turns on this bit)

12345678

Note: To clear a fault, the point must be commanded OFF in user logic.

BIN

BCD

Last Value

User Defined
Timeout State:

Output Type:

User Defined Timeout State Points 1-12:   000000000000

1 2 3 4 5 6 7 10 11 12 13 14 15 168 9

For the 140DAO84000, 140DAO84010, 140DAO84210, 140DAO84220, 140DDO84300, 
and the 140DRA84000 modules.
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I/O Map Status 
Byte

The I/O map status byte is used by the 140DAO84210 and 140DAO84220 output 
modules. The following figure shows I/O map status bytes use. 

There is no I/O map status byte associated with the 140DAO84000, 140DAO84010, 
140DDO84300, or 140DRA84000 module.

Module Zoom 
Selections

Push <Enter> to display and select the output type and the timeout state for the 
module. Timeout state is assumed when system control of the module is stopped. 
The following figures show the output type and timeout state.
  

32-Point Output 
Modules

The following list shows the 32-point output modules:
� 140DAO85300 (AC Output 230 Vac 4x8 Sink)
� 140DDO15310 (DC Output 5 V TTL 4x8 Sink)
� 140DDO35300 (DC Output 24 Vdc 4x8 Source)
� 140DDO35301 (DC Output 24 Vdc 4x8 Source)
� 140DDO35310 (DC Output 24 Vdc True Low 4x8 Sink)

12345678

Group D fault

Group C fault Group B fault

Group A fault

BIN

BCD

Last Value

User Defined
Timeout State:

Output Type:

User Defined Timeout State Points 1-16:   0000000000000000
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I/O Map Register 
Assignment

The output modules listed above can be configured as either 32 contiguous 0x 
references, or as two 4x registers in the following format.
The following figures show the formats for the output modules. 

I/O Map Status 
Byte

The I/O map status byte (not including 140DAO85300 module) is used by the 
modules as follows: 

Module Zoom 
Selections

Push <Enter> to display and select the output type and the timeout state for the 
module. Timeout state is assumed when system control of the module is stopped. 
The following figure shows the output type and timeout state.
  

1 2 3 4 5 6 7 10 11 12 13 14 15 168 9

17 18 19 20 21 22 23 26 27 28 29 30 31 3224 25

Output 
Point 1

Register 2

MSB - First Word

Register 1

MSB - Second Word

Output
Point 17

Groupt A Fault

12345678

Group B Fault
Group C Fault

Group D Fault
Group A Point Fault

Group B Point Fault
Group C Point Fault

Group D Point Fault

140DDO35301 Module only
(overload or short circuit)

Missing field power
or blown fues

BIN

BCD

Last Value

User Defined
Timeout State:

Output Type:

User Defined Timeout State Points 1-16:     0000000000000000 
User Defined Timeout State Points 17-32:   0000000000000000
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96-Point Output 
Module

The 96 point output module is:
� 140DDO36400 - DC out 24VDC 6x16 Source

I/O Map Register 
Assignment

The following figures show the register 1 through 6 format for the 140DDO36400 
output module. 

I/O Map Status 
Byte

The I/O map status byte is used by the module as follows:. 

1 2 3 4 5 6 7 10 11 12 13 14 15 168 9

17 18 19 20 21 22 23 26 27 28 29 30 31 3224 25

Register 1

Output
Point 1

MSB - First Word

Register 2

Output
Point 17

MSB - Second Word

33 34 35 36 37 38 39 42 43 44 45 46 47 4840 41

Register 3

Output
Point 33

MSB - Third Word

49 50 51 52 53 54 55 58 59 60 61 62 63 6456 57

Register 4

Output
Point 49

MSB - Fourth Word

65 66 67 68 69 70 71 74 75 76 77 78 79 8072 73

Register 5

Output
Point 65

MSB - Fifth Word

81 82 83 84 85 86 87 90 91 92 93 94 95 9688 89

Register 6

Output
Point 81

MSB - Sixth Word

Output 1 to 16 Fault

12345678

Output 17 to 32 Fault
Output 33  to 48 Fault

Output 49  to 64 Fault
Output 65  to 80 Fault

Output 80  to 96 Fault
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Module Zoom 
Selections

 Push <Enter> to display and select the output type and the timeout state for the 
module. Timeout state is assumed when system control of the module is stopped. 
The following figure shows the output type and timeout state.
  

BIN

BCD

Last Value

User Defined
Timeout State:

Output Type:

User Defined Timeout State Points 1-16:    0000000000000000
User Defined Timeout State Points 17-32:   0000000000000000
User Defined Timeout State Points 33-48:   0000000000000000
User Defined Timeout State Points 49-64:   0000000000000000
User Defined Timeout State Points 65-80:   0000000000000000
User Defined Timeout State Points 81-96:   0000000000000000
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140DAO84000 I/O AC Output 24 ... 230 Vac 16x1 Module

Overview The AC Output 24 ... 230 Vac 16x1 module switches 24 ... 230 Vac powered loads.

Specifications The following table shows the specifications for the AC Output 24 ... 230 VAC OUT 
module.

Specifications

Number of Output Points 16 isolated

LEDs Active

1 ... 16 (Green) - Indicates point status

Required Addressing 1 word out

Voltage (rms)

Working 20 ... 253 Vac

Absolute Maximum 300 Vac for 10 s

400 Vac for 1 cycle

Frequency 47 ... 63 Hz

ON State Drop / Point 1.5 Vac 

Minimum Load Current (rms) 5 mA

Maximum Load Current (rms)

Each Point* 4 A continuous, 20 ... 132 Vac rms 

3 A continuous, 170 ... 253 Vac rms

Any Four Contiguous Points 4 A max continuous for the sum of the four points

Per Module* 16 A continuous (See the derating chart)

Off State Leakage / Point (max) 2.5 mA @ 230 Vac

2 mA @ 115 Vac

1 mA @ 48 Vac

1 mA @ 24 Vac
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The following figure shows the DAO84000 derating chart. 

Surge Current Maximum (vms) Per Point

One Cycle 30 A

Two Cycles 20 A

Three Cycles 10 A 

Applied DV / DT 400 V/ s

Response

OFF - ON 0.50 of one line cycle max

ON - OFF 0.50 of one line cycle max

Output Protection RC snubber suppression (internal)

Isolation (rms)

Output to Output 1500 Vac for 1 minute

Output to Bus 1780 for 1 minute 

Bus Current Required 350 mA

Power Dissipation 1.85 W + 1.1 x Total Module Load Current

External Power Not required for this module

Fusing

Internal None

External Each output point must be fused with an external fuse. 
The recommended fuse is a 5 A fuse (Part # 043502405 

or equivalent) or any other fuse with an I2T rating of less 
than 87.

Specifications

17
16
15
14
13
12
11
10
  9
  8
  7
  6
  5
  4
  3
  2
  1

30 35 40 45 50 55 60

20-132 vms

170-253 vms

AMBIENT TEMPERATURE (deg.C)
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O
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N
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 (
A

)

0

*The specifications stated are pending UL/CSA approval. This module was originally
approved at 2 A each point; and 12 A, 0 ... 50° C (115 Vac) and 0 ... 50° C (230 Vac)
per module. 
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Wiring  Diagram The following figure shows the DAO84000 wiring diagram. 

OUTPUT 1 LINE

5 A (see “Connectivity Compatibility” CAUTION on 
following page).

2

10

4

6

8

12

14

16

18

20

22

24

26

28

30

32

34

36

38

40 39

37

35

33

31

29

27

25

23

21

19

17

15

13

11

9

7

5

3

1
OUTPUT 2

OUTPUT 3

OUTPUT 4

OUTPUT 5

OUTPUT 6

OUTPUT 7

OUTPUT 8

OUTPUT 9

OUTPUT 10

OUTPUT 11

OUTPUT 12

OUTPUT 13

OUTPUT 14

OUTPUT 15

OUTPUT 16

N/C N/C

N/C

N/C

N/C

N/C

N/C

N/C

L N

OUTPUT 2 LINE

OUTPUT 3 LINE

OUTPUT 4 LINE

OUTPUT 5 LINE

OUTPUT 6 LINE

OUTPUT 7 LINE

OUTPUT 8 LINE

OUTPUT 9 LINE

OUTPUT 10 LINE

OUTPUT 11 LINE

OUTPUT 12 LINE

OUTPUT 13 LINE

OUTPUT 14 LINE

OUTPUT 15 LINE

OUTPUT 16 LINE

OUTPUT 1
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Note:  
1. This module is not polarity sensitive.
2. N / C = Not Connected.

Agency Compliance

 
1. Voltages up to 133V may be different phases on adjacent output points.
2. Voltages over 133V of different phases must have an output point separation 

between them. For example: Output 1 and 2 - Phase A, Skip Output 3, Output 
4 - Phase B.

Failure to follow this precaution can result in injury or equipment damage.

Connectivity Compatibility

Each output point must be fused with an external fuse. The recommended fuse is 
a 5 A fuse (Part # 043502405) or any other fuse with an I2T rating of less than 87.

Failure to follow this precaution can result in injury or equipment damage.

Wiring Compatibility

If an external switch is wired to control an inductive load in parallel with the module 
output, then an external varistor (Harris V390ZA05 or equivalent) must be wired in 
parallel with the switch.

Failure to follow this precaution can result in injury or equipment damage.

CAUTION

CAUTION

CAUTION

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 3150 of 3383



I/O Modules

568 840 USE 100 00 11/2004

140DAO84010 I/O AC Output 24 ... 115 Vac 16x1 Module

Overview The AC Output 24 ... 115 Vac 16x1 module switches 24 ... 115 Vac powered loads. 

Specifications The following table shows the specifications for the DAO84010 AC Output 24-115 
VAC OUT module.

Specifications

Number of Output Points 16 isolated

LEDs Active

1 ... 16 (Green) – Indicates point status

Required Addressing 1 word out

Voltage (rms)

Working 20 ... 132 Vac

Absolute Maximum 156 Vac for 10 s

200 Vac for 1 cycle

Frequency 47 ... 63 Hz

ON State Drop / Point 1.5 Vac 

Minimum Load Current (rms) 5 mA

Maximum Load Current (rms)

Each Point 4 A continuous, 20 ... 132 Vac rms 

Any Four Contiguous Points 4 A max continuous for the sum of the four points

Per Module 16 A continuous (See the derating chart)

Off State Leakage / Point (max) 2 mA @ 115 Vac
1 mA @ 48 Vac
1 mA @ 24 Vac
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The following figure shows the DAO84010 derating chart. 

Surge Current Maximum (rms) Per Point

One Cycle 30 A

Two Cycles 20 A

Three Cycles 10 A 

Applied DV / DT 400 V/ s

Response

OFF - ON 0.50 of one line cycle max

ON - OFF 0.50 of one line cycle max

Output Protection RC snubber suppression (internal)

Isolation (rms)

Output to Output 1500 Vac for 1 minute

Output to Bus 1780 for 1 minute 

Bus Current Required 350 mA

Power Dissipation 1.85 W + 1.1 x Total Module Load Current

External Power Not required for this module

Fusing

Internal None

External Each output point must be fused with an external fuse. 
The recommended fuse is a 5 A fuse (Part # 043502405 

or equivalent) or any other fuse with an I2T rating of less 
than 87.

Specifications

17
16
15
14
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11
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  9
  8
  7
  6
  5
  4
  3
  2
  1

30 35 40 45 50 55 60

20-132 V rms

AMBIENT TEMPERATURE (deg. C)
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0
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Wiring Diagram The following figure shows the DAO84010 wiring diagram. 

OUTPUT 1 LINE

5 A (see the CAUTION)

2

10

4

6

8

12

14

16

18

20

22

24

26

28

30

32

34

36

38

40 39

37

35

33

31

29

27

25

23

21

19

17

15

13

11

9

7

5

3

1
OUTPUT 2

OUTPUT 3

OUTPUT 4

OUTPUT 5

OUTPUT 6

OUTPUT 7

OUTPUT 8

OUTPUT 9

OUTPUT 10

OUTPUT 11

OUTPUT 12

OUTPUT 13

OUTPUT 14

OUTPUT 15

OUTPUT 16

N/C N/C

N/C

N/C

N/C

N/C

N/C

N/C

L N

OUTPUT 2 LINE

OUTPUT 3 LINE

OUTPUT 4 LINE

OUTPUT 5 LINE

OUTPUT 6 LINE

OUTPUT 7 LINE

OUTPUT 8 LINE

OUTPUT 9 LINE

OUTPUT 10 LINE

OUTPUT 11 LINE

OUTPUT 12 LINE

OUTPUT 13 LINE

OUTPUT 14 LINE

OUTPUT 15 LINE

OUTPUT 16 LINE

OUTPUT 1
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Note:  
1. This module is not polarity sensitive.
2. N / C = Not Connected

Connectivity Compatibility

Each output point must be fused with an external fuse. The recommended fuse is 

a 5 A fuse (Part # 043502405), or any other fuse with an I2T rating of less than 87.

Failure to follow this precaution can result in injury or equipment damage.

CAUTION
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140DAO84210 Quantum I/O AC Output 100 ... 230 Vac 4x4 Module

Overview The AC Output 100 ... 230 Vac 4x4 module switches 100 ... 230 Vac powered loads. 

Specifications The following table shows the specifications for the 100 ... 230 VAC OUT module.

Specifications

Number of Output Points 16 in four 4 point groups

LEDs Active

F

1 ... 16 (Green) - Indicates point status

1 - 4, 5 - 8, 9 - 12, 13 - 16 (Red) - Indicated group has a 
blown fuse or no field power

Required Addressing 1 word out

Voltage (rms)

Working 85 ... 253 Vac

Absolute Maximum 300 Vac for 10 s

400 Vac for 1 cycle

Frequency 47 ... 63 Hz

ON State Drop / Point 1.5 Vac 

Minimum Load Current (rms) 5 mA

Maximum Load Current (rms)

Each Point * 4 A continuous, 85 ... 132 Vac rms, 

3 A continuous, 170 ... 253 Vac rms

Each Group 4 A continuous

Per Module* 16 A continuous (See the derating chart)

Off State Leakage / Point (max) 2.5 mA @ 230 Vac 

2.0 mA @ 115 Vac
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The following figure shows the DAO84210 derating chart. 

Surge Current Maximum (rms) Per Point  Per Group

One Cycle 30 A        45A

Two Cycles 20 A        30 A

Three Cycles 10 A        25 A

Applied DV / DT 400 V/ s

Response

OFF - ON 0.50 of one line cycle max

ON - OFF 0.50 of one line cycle max

Output Protection RC snubber suppression (internal)

Isolation (rms)

Group to Group 1000 Vac rms for 1 minute, galvanically isolated

Output to Bus 1780 Vac rms for 1 minute

Fault Detection Blown fuse detect, loss of field power

Bus Current Required 350 mA

Power Dissipation 1.85 W + 1.1 V x Total Module Load Current

External Power (rms) 85 ... 253 Vac

Fusing

Internal 5 A fuse for each group. (Part # 043502405 or 
equivalent). For the location of the fuses see figure 
below.  

External User discretion

Specifications

17
16
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170-253 V rms
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DAO84210 Operating Curve*

*The specifications stated are pending UL/CSA approval. This module was originally
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Fuse Locations The following figure shows the fuse locations for the DAO84210 module. 

Possible injury to personnel or equipment

First turn off the power to the module to remove the field wiring terminal strip to gain 
access to the fuses.

Failure to follow this precaution can result in death, serious injury, or 
equipment damage.

WARNING

140
DAO 842 10
100 230 VAC OUT

X

Fuse Locations
Points

1-4

Points
5-8

Points
9-12

Points
13-16
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Wiring Diagram The following figure shows the wiring diagram for the DAO84210 module. 

Note:  
1. This module is not polarity sensitive. 
2. N / C = Not Connected

OUTPUT 1

OUTPUT 2

OUTPUT 3

OUTPUT 4

GROUP B COMMON

GROUP D COMMON

OUTPUT 8

N/C

N/C

N/C

N/C

N/C

N/C

N/C

N/C

 GROUP A  HOT

GROUP C COMMON

OUTPUT 7

OUTPUT 6

OUTPUT 5

2

10

4

6

8

12

14

16

18

20

22

24

26

28

30

32

34

36

38

40 39

37

35

33

31

29

27

25

23

21

19

17

15

13

11

9

7

5

3

1

GROUP A COMMON

L

 GROUP B HOT

N/C

N/C

N/C

N/C

 GROUP C HOT

 GROUP D HOT

N/C

N/C

N/C

N/C

OUTPUT 9

OUTPUT 10

OUTPUT 11

OUTPUT 13

OUTPUT 14

OUTPUT 15

OUTPUT 12

OUTPUT 16

Optional 
Fuse

N
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Power Compatibility

The AC power energizing each group must be from a common, single-phase AC 
power source.

Failure to follow this precaution can result in injury or equipment damage.

Wiring Compatibility

If an external switch is wired to control an inductive load in parallel with the module 
output, then an external varistor (Harris V390ZA05 or equivalent) must be wired in 
parallel with the switch.

Failure to follow this precaution can result in injury or equipment damage.

CAUTION

CAUTION
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140DAO84220 Quantum I/O AC Output 24 ... 48 Vac 4x4 Module

Overview The AC Output 24 ... 48 Vac 4x4 module switches 24 ... 48 Vac powered loads.

Specifications The following table shows the specifications for the DAO84220 24 - 48 VAC OUT 
module. 

Specifications

Number of Output Points 16 in four 4 point groups

LEDs Active

F

1 ... 16 (Green) - Indicates point status

1 - 4, 5 - 8, 9 - 12, 13 - 16 (Red) - Indicates group has a 
blown fuse or no field power

Required Addressing 1 word out

Voltage (rms)

Working 20 ... 56 Vac

Absolute Maximum 63 Vac for 10 s

100 Vac for 1 cycle

111 Vac peak for 1.3 ms

Frequency 47 ... 63 Hz

ON State Drop / Point 1.5 Vac 

Minimum Load Current (rms) 5 mA

Maximum Load Current (rms)

Each Point* 4 A continuous, 20 ... 56 Vac rms

Each Group 4 A continuous

Per Module* 16 A continuous (See the derating chart)

Off State Leakage / Point 1 mA max

*The specifications stated are pending UL/CSA approval. This module was originally 
approved at 2 A each point; 12 A, 0 ... 50° C per group.
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The following figure shows the DAO84220 derating chart. 

Surge Current Maximum (rms) Per Point  Per Group

One Cycle 30 A          45 A

Two Cycles 20 A          30 A

Three Cycles 10 A          25 A

Applied DV/DT 400 V/ s

Output Protection RC snubber suppression (internal)

Isolation (rms)

Group to Group 1000 Vac for 1 minute. Galvanically Isolated.

Output to Bus 1780 for 1 minute

Fault Detection Blown fuse detect, loss of field power

Bus Current Required 350 mA

Power Dissipation 1.85 W + 1.1 V x Total Module Load Current

External Power Supply (rms) 20 ... 56 Vac

Fusing

Internal 5 A fuse for each group 

(Part # 043502405 or equivalent) 

For the location of the fuses, see p. 579.

External User discretion

Specifications
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Fuse Locations The following figure shows the DAO84220 fuse locations. 

Possible injury to personnel or equipment

First turn off power to the module and remove the field wiring terminal strip to gain 
access to fuses.

Failure to follow this precaution can result in injury or equipment damage.

CAUTION

140
DAO 842 20
10 80 vdc out

X

Fuse Locations
Points

1-4

Points
5-8

Points
9-12

Points
13-16
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Wiring Diagram The following figure shows the DAO84220 wiring diagram. 

Note:  
1. This module is not polarity sensitive.
2. N/C = Not Connected.
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Power Compatibility

The AC power energizing each group must be from a common, single-phase AC 
power source.

Failure to follow this precaution can result in injury or equipment damage.

Wiring Compatibility

If an external switch is wired to control an inductive load in parallel with the module 
output, then an external varistor (Harris V390ZA05 or equivalent) must be wired in 
parallel with the switch.

Failure to follow this precaution can result in injury or equipment damage.

CAUTION

CAUTION
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140DAO85300 Quantum I/O AC Output 24 ... 230 Vac 4x8 Module

Overview The AC Output 230 Vac 4x8 module switches 24 ... 230 Vac powered loads.

Specifications The following table shows the specifications for the 230 VAC OUT module.

Specifications

Number of Output Points 32 in four 8 point fused groups

LEDs Active

1 - 32 (Green) - Indicates point status

Required Addressing 2 words out

Operating Voltages (rms)   

Working 20 ... 253 Vac

Absolute Maximum 300 Vac for 10 sec

400 Vac for 1 cycle

Frequency 47 ... 63 Hz

On State Drop / Point 1.5 Vac

Minimum Load Current (rms) 10 mA resistive

Maximum Load Current (rms)

Each Point 1 A continuous, 20 ... 253 Vac rms

Each Group 4 A max

Per module 16 A continuous (See derating chart)

The following figure shows the DAO85300 derating chart. 
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Off State Leakage / Point (max) 2.0 mA @ 230 Vac

1.1 mA @ 115 Vac

0.4 mA @ 48 Vac

0.2 mA @ 24 Vac

Surge Current Maximum (rms)

One Cycle 15 A per point

Two Cycles 12 A per point

Three Cycles 8 A per point

Applied DV/DT 400 V/ s

Response

OFF - ON 0.50 of one line cycle max

ON - OFF 0.50 of one line cycle max

Output Protection RC snubber protection (internal)

Isolation (rms)

Group to Group 1780 Vac for 1 minute

Output to Bus 1780 Vac for 1 minute

Bus Current Required 320 mA

Power Dissipation 1.60W+1.0 x Total Module Load Current

External Power Not required

Fusing

Internal 4 A, 250 V fuse (Little Fuse 217004) for each group. For 
location of fuses see the Fuse Locations Figure.

External User discretion

Specifications
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Fuse Locations The following figure shows the fuse locations for the DAO85300 module. 

Wiring Diagram The following figure shows the DAO85300 wiring diagram. 
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Power Compatibility

The AC power energizing each group must be from a common, single-phase AC 
power source.

Failure to follow this precaution can result in injury or equipment damage.

Wiring Compatibility

If an external switch is wired to control an inductive load in parallel with the module 
output, then an external varistor (Harris V390ZA05 or equivalent) must be wired in 
parallel with the switch.

Failure to follow this precaution can result in injury or equipment damage.

CAUTION

CAUTION
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140DDO15310 I/O DC Output 5 V TTL 4x8 Sink Module

Overview The DC Output 5 V TTL 4x8 Sink module switches 5 Vdc loads and is for use with 
source devices and is compatible with LS, S, TTL, and CMOS logic.
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Specifications The following table shows the specifications for the 5 V TTL OUT module.

Specifications

Number of Output Points 32 in four 8 point groups

LEDs Active

F 

1 ... 32 (Green) - Indicates point status

Required Addressing 2 words out

Output Ratings 

ON Level 0.2 Vdc (max) @ 75 mA sinking

OFF Level VOUT =  US - 1.25 V @ 1 mA source

VOUT = 3.2 V (min) @ 1 mA, US = 4.5 V

Internal Pullup Resistor 440 

Maximum Load Current 

Each Point 75 mA (sinking)

Each Group 600 mA

Per Module 2.4 A

Surge Current Maximum

Each Point 750 mA @ 500 s duration (no more than 6 per minute)

Response (Resistive Loads)

OFF - ON 250 s (max)

ON - OFF 250 s (max)

Output Protection (internal) Transient voltage suppression

Isolation 

Group to Group 500 Vac rms for 1 minute

Output to Bus 1780 Vac rms for 1 minute 

Fault Detection Blown fuse detect, loss of field power

Bus Current Required 350 mA

Power Dissipation 4 W

External Power (US) 4.5 ... 5.5 Vdc continuous

Absolute Voltage (US) max 15 Vdc for 1.3 ms decaying voltage pulse

External Power Supply Current 400 mA + Load current per point

Fusing

Internal 1A fuse for each group. Modicon # 043508953. For the 
location of the fuses, see p. 588. 

External None
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Module States The following table shows the module states for the DDO15310 module.

Fuse Locations The following figure shows the locations of the fuses for the DDO15310 module. 

External Power Command Active Output LED Fault

ON OFF ON >3.2 OFF OFF

ON ON ON <0.2 ON OFF

OFF X X * OFF ON

OFF ON ON * ON ON

*440  pullup resistor to the power rail
X = OFF or ON state

Possible danger to equipment or personnel.

Turn off power to the module and remove the field wiring terminal strip to gain 
access to fuses.

Failure to follow this precaution can result in injury or equipment damage.

CAUTION

140
DDO 153 10
5 vdc out

X

Fuse Locations
Points

1-8

Points
9-16

Points
17-24

Points
25-32
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Wiring Diagram The following figure shows the DDO15310 wiring diagram. 
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140DDO35300 Quantum I/O DC Output 24 Vdc 4x8 Source Module

Overview The DC Output 24 Vdc 4x8 Source module switches 24 Vdc powered loads and is 
for use with sink devices.

Specifications The following table shows the specifications for the DDO35300 24 VDC OUT 
module.

Specifications

Number of Output Points 32 in four 8 point groups

LEDs Active

F

1 ... 32 (Green) - Indicates point status

Required Addressing 2 words out

Voltage 

Operating (max) 19.2 ... 30 Vdc

Absolute (max) 56 Vdc for 1.3 ms decaying voltage pulse

ON State Drop / Point 0.4 Vdc @ 0.5 A

Maximum Load Current 

Each Point 0.5 A

Each Group 4 A 

Per Module 16 A 

Off State Leakage / Point 0.4 mA @ 30 Vdc

Surge Current Maximum

Each Point 5 A @ 500 s duration (no more than 6 per minute)

Response (Resistive Loads)

OFF - ON 1 ms (max)

ON - OFF 1 ms (max) 

Output Protection (internal) Transient voltage suppression

Load Inductance Maximum 0.5 Henry @ 4 Hz switch frequency or 

where: 
L = Load Inductance (Henry)
I = Load Current (A)
F = Switching Frequency (Hz)

Load Capacitance 
Maximum

50 f

L =
0.5

I2F
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Isolation 

Group to Group 500 Vac rms for 1 minute

Output to Bus 1780 Vac rms for 1 minute 

Fault Detection Blown fuse detect, loss of field power

Bus Current Required 330 mA

Power Dissipation 1.75 W + 0.4 V x Total Module Load Current

External Power 19.2 ... 30 Vdc

Fusing

Internal 5A fuse for each group. Modicon Part # 043502405. For the 
location of the fuses see p. 592. 

External Each group is protected with a 5A fuse to protect the module 
from catastrophic failure. The group fuse is not guaranteed to 
protect each output switch for all possible overload 
conditions. It is recommended that each point be protected 
with a 3/4 A, 250 V fuse,
(Part # 57-0078-000).

Possible danger to equipment or personnel.

Turn off power to the module and remove the field wiring terminal strip to gain access to 
fuses.

Failure to follow this precaution can result in injury or equipment damage.

Specifications

CAUTION
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Fuse Locations The following figure shows the fuse locations for the DDO35300 module. 

140
DDO 353 10
24 vdc out

X

Fuse Locations
Points

1-8

Points
9-16

Points
17-24

Points
25-32
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Wiring Diagram The following figure shows the DDO35300 wiring diagram. 

Possible Equipment Failure

Each group is protected with a 5 A fuse to protect the module from catastrophic 
failure. The group fuse will not be guaranteed to protect each output switch for all 
possible overload conditions. It is recommended that each point be protected with 
a 3/4 A, 250 V fuse (Part # 57-0078-000). 

Failure to follow this precaution can result in injury or equipment damage.
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140DDO35301 I/O DC Output 24 VDC 4x8 Discrete Source Module

Overview The 140DDO35301 source module switches 24 Vdc powered loads, and is short 
circuit and overload resistant.

Specifications The following table shows the specifications for the DDO35301 24 VDC OUT 
module.

Specifications

Number of Output Points 32 in four 8-point groups

LEDs Active (Green) Bus communication is present

F (Red) Group power missing or point faulted

1 ... 32 (Green) - Indicates point status

Required Addressing 2 words out

Voltage 

Operating 19.2 ... 30 Vdc

ON State Drop / Point 0.5 Vdc @ 0.5 A

Maximum Load Current 

Each Point 0.5 A

Each Group 4 A 

Per Module 16 A 

Off State Leakage / Point <1 mA @ 24 Vdc

Surge Current Maximum

Each Point 2 A (Internally limited)

Response (Resistive Loads)

OFF - ON < 0.1 ms

ON - OFF < 0.1 ms

Output Protection (internal) Thermal overload and short circuit

Load Inductance Maximum 0.5 Henry @ 4 Hz switch frequency, or:    

Load Capacitance Maximum 50 f

Isolation 

Group to Group 500 Vac rms for 1 minute

Output to Bus 500 Vac rms for 1 minute 

L =
0.5

l2 F

where:
L = Load inductance (Henry)
l = Load current (A)
F = Switching Frequency (Hz)
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Fuse Locations The following figure shows the fuse locations for the DDO35301 module. 

Fault Detection Group indication: Loss of field power/faulted point

Bus Current Required 250 mA max.

Power Dissipation 5 W (all points on)

External Power 19.2 ... 30 Vdc

Fusing

Internal 5A fuse for each group. Modicon Part # 043502405. For 
the location of the fuses see p. 595. 

External User discretion

Possible danger to equipment or personnel.

Disconnect the supply voltage to the module and remove the field wiring terminal 
strip to gain access to fuses.

Failure to follow this precaution can result in injury or equipment damage.

Specifications

CAUTION

140
DDO 353 01
24 VDC OUT

X

Fuse Locations
Points

1-8

Points
9-16

Points
17-24

Points
25-32
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Wiring Diagram The following figure shows the DDO35301 wiring diagram. 

Possible Equipment Failure

Each group is protected with a 5 A fuse to protect the module from catastrophic 
failure. 

Failure to follow this precaution can result in injury or equipment damage.
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140DDO35310 I/O DC Output 24 Vdc 4x8 Sink Module

Overview The 24 Vdc True Low 4x8 Sink module switches 24 Vdc, and is capable of driving 
displays, logic, and other loads up to 500 mA sinking, in the ON state.

Specifications The following table shows the specifications for the DDO35310 24 VDC OUT SINK 
module.

Specifications

Number of Output Points 32 output points in four 8 point groups

LEDs Active

F 

1 ... 32 (Green) - Indicates point status

Required Addressing 2 words out

Voltage

Operating (max) 19.2 ... 30 Vdc

1.0 ms 50 Vdc decaying pulse

ON State Drop / Point 0.4 Vdc @ 0.5 A

Maximum Load Current

Each Point 0.5 A

Each Group 4 A

Per Module 16 A

OFF State Leakage/Point 0.4 mA @ 30 Vdc

Surge Current Maximum

Each Point 5 A@ 1 ms duration (no more than 6 per minute).

Response (Resistive Loads)

OFF - ON 1 ms (max)

ON - OFF 1 ms (max)

Fault Detection Blown fuse detect, loss of field power

Isolation 

Group to Group 500 Vac rms for 1 minute

Output to Bus 1780 Vac rms for 1 minute 
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Load Inductance Maximum 0.5 Henry @ 4 Hz switch frequency
or 

where:
L = Load Inductance (Henry)
I = Load Current (A)
F = Switching Frequency (Hz)

Load Capacitance Maximum 50 f

Tungsten Load Maximum 12 W @ 24 Vdc

Output Protection (internal) Transient voltage suppression: 36 V

Bus Current Required 330 mA max

Power Dissipation 2.0 W + (0.4 V x Total Load Current)

External Power 19.2 ... 30 Vdc 

Fusing

Internal 5.0 A fuse per group. Part # 043502405. For the 
location of the fuses see p. 599. 

External Each group is protected with a 5 A fuse to protect the 
module from catastrophic failure. The group fuse is not 
guaranteed to protect each output switch for all 
possible overload conditions. It is recommended that 
each point be protected with a 3/4 A, 250 V fuse, 
Part # 57-0078-000.

Access to Fuses

Turn off power to the module and remove the field wiring terminal strip to gain 
access to fuses.

Failure to follow this precaution can result in injury or equipment damage.

Specifications

L =
0.5

I2 F

CAUTION
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Fuse Locations The following figure shows the locations of the fuses for the DDO35310 module. 
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Wiring Diagram The following shows the DDO35310 wiring diagram. 

Possible Equipment Failure

Each group is protected with a 5 A fuse to protect the module from catastrophic 
failure. The group fuse will not be guaranteed to protect each output switch for all 
possible overload conditions. It is recommended that each point be fused with a 3/
4 A, 250 V fuse Part # 57-0078-000.

Failure to follow this precaution can result in injury or equipment damage.
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140DDO36400 I/O DC Output 24VDC 6x16 Telefast Output Module

Overview The Telefast Output Source module switches 24 Vdc powered loads. Outputs are 
thermally protected.

Specifications The following table shows the specifications for the 140DDO36400 output module:

Specifications

Number of Output Points 96 in six 16 point groups

LEDs ACT (Green) Bus communications are present

F (Red) Group power missing or point faulted

+32 (Green) Points 33 to 64 displayed on LED matrix

+64 (Green) Points 65 to 96 displayed on LED matrix

1 ... 32 (Green) - Indicates point status

Required Addressing 6 words out

Voltage 

Operating 19.2 ... 30 Vdc

ON State Drop / Point 0.5 Vdc @ 0.5 A

Maximum Load Current 

Each Point 0.5 A

Each Group 3.2 A 

Per Module 19.2 A 

Off State Leakage / Point <1 mA @ 24 Vdc

Surge Current Maximum

Each Point 2 A (Internally limited)

Response (Resistive Loads)

OFF - ON <.1 ms

ON - OFF <.1 ms

Output Protection (internal) Thermal overload and short circuit

Load Inductance Maximum 0.5 Henry @ 4 Hz switch frequency, or: 

where:
L = Load inductance (Henry)
I = Load current (A)
F = Switching frequency (Hz)

Load Capacitance Maximum 50 f

L =
0.5

I2 F
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Isolation 

Output to Bus 500 Vac rms for 1 minute 

Fault Detection Group indication: loss of field power/faulted point (short 
circuit or overload)

Bus Current Required 250 mA max.

Power Dissipation 7 W (all points on)

External Power 19.2 ... 30 Vdc. 19.2 A maximum (depends on load)

Fusing

External User discretion for field power

Specifications
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Front view of 
140DDO36400 
Module

The front view of the 140DDO36400 output module including terminal assignment 
numbers: 

140
DDO 364 00
24 VDC OUT 6x16 Source

+32
1
2
3
4
5
6
7
8

+64
9
10
11
12
13
14
15
16

Act
17
18
19
20
21
22
23
24

F
25
26
27
28
29
30
31
32

O49
O51
O53
O55
O57
O59
O61
O63
+24V
+24V

O50
O52
O54
O56
O58
O60
O62
O64
COM
COM

O01
O03
O05
O07
O09
O11
O13
O15
+24V
+24V

O02
O04
O06
O08
O10
O12
O14
O16
COM
COM

O65
O67
O69
O71
O73
O75
O77
O79
+24V
+24V

O66
O68
O70
O72
O74
O76
O78
O80
COM
COM

O17
O19
O21
O23
O25
O27
O29
O31
+24V
+24V

O18
O20
O22
O24
O26
O28
O30
O32
COM
COM

O81
O83
O85
O87
O89
O91
O93
O95
+24V
+24V

O82
O84
O86
O88
O90
O92
O94
O96
COM
COM

O33
O35
O37
O39
O41
O43
O45
O47
+24V
+24V

O34
O36
O38
O40
O42
O44
O46
O48
COM
COM

Pushbutton

A

B

C

E

D

F

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 3186 of 3383



I/O Modules

604 840 USE 100 00 11/2004

Selecting Point 
Status Indicator 
LEDs

Use the pushbutton to select output points to be displayed as per the following table:

Recommended 
Cables

The following table shows recommended cables, description, and their length in 
meters.

Color Codes for 
Input Groups

The following table shows the color codes for all groups.

LED +32 +64

Out 1 to 32 Off Off

Out 33 to 64 On Off

Out 65 to 96 Off On

Cable Part Number Description Length (M)

TSXCDP301 (1) HE 10 - flying leads 3

TSXCDP501 (1) HE 10 - flying leads 5

TSXCDP053 (2) HE 10 - round cable 0.5

TSXCDP103 (2) HE 10 - round cable 1

TSXCDP203 (2) HE 10 - round cable 2

TSXCDP303 (2) HE 10 - round cable 3

TSXCDP503 (2) HE 10 - round cable 5

1. White 2. Brown

3. Green 4. Yellow

5. Gray 6. Pink

7. Blue 8. Red

9. Black 10. Purple

11. Gray/pink 12 Red/blue

13. White/green 14. Brown/green

15. White/yellow 16. Yellow/brown

17. White/gray 18. Gray/brown

19. White/pink 20. Pink/brown
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Compatible 
Output Adapter 
Sub-Bases

The following tables shows the compatible output adapter sub-bases. See Quantum 
Modicon Telemecanique Automation Platform, Discrete I/O Chapter, Telefast 2 pre-
wired system: connector cables FOR Quantum PLCs section for more informaton.

Channels Type

8 ABE-7S08S2xx1

8 ABE-7R08Sxxx/7P08T3301

16 ABE-7R16Sxxx

16 ABE-7R16Txxx/7P16Txxx

1With the splitter sub-base ABE-7ACC02
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140DDO84300 Quantum I/O DC Output 10 ... 60 Vdc 2x8 Source Module

Overview The DC Output 10 ... 60 Vdc 2x8 Source module switches 10 ... 60 Vdc powered 
loads and is for use with sink devices. External power supplies may be mixed 
between groups.

Specifications The following table shows the specifications for the DDO84300 10 ... 60 VDC OUT 
module.

Specifications

Number of Output Points 16 in two 8 point groups

LEDs Active

1 ... 16 (Green) - Indicates point status

Required Addressing 1 word out

Voltage 

Operating 10.2 ... 72 Vdc

Absolute Maximum 72 Vdc (continuous)

ON State Drop / Point 1 V max @ 2 A

Maximum Load Current 

Each Point 2 A 

Each Group 6 A

Per Module 12 A

Off State Leakage / Point 1 mA @ 60 Vdc max

Surge Current Maximum

Each Point 7.5 A @ 50 ms duration (no more than 20 per minute)

Response (Resistive Loads)

OFF - ON 1 ms 

ON - OFF 1 ms

Output Protection (internal) Over voltage (suppression diode)

Isolation

Group to Group 700 Vdc for 1 minute

Group to Bus 2500 Vdc for 1 minute 

Bus Current Required 160 mA

Power Dissipation 1 W + 1 V x Total Module Load Current

External Power 10 ... 60 Vdc (module inrush at power up approximately 
0.75A, < 1 msec)
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Fuse Locations The following figure shows fuse locations for the DDO84300 module. 

Fusing

Internal 8A fuse time-lag for each group (Part # 042701994 or 
equivalent).For location of fuses, see p. 607.

External Each group is protected with an 8 A fuse to protect the 
module from catastrophic failure. The group fuse is not 
guaranteed to protect each output switch for all possible 
overload conditions. It is recommended that each point 
be fused with a 2 A fuse: Little Fuse 312-002 or 
equivalent.

Possible danger to equipment or personnel.

Turn off power to the module and remove the field wiring terminal strip to gain 
access to fuses.

Failure to follow this precaution can result in injury or equipment damage.

Specifications

CAUTION

140
DDO 353 00
 vdc out

X

Fuse Locations
Points

1-8

Points
9-16
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Wiring Diagram The following figure shows the DDO84300 wiring diagram. 

Note: N / C = Not Connected
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1
+

2 A

2 A

GROUP A SUPPLY

OUTPUT 6

OUTPUT 7

OUTPUT 8

GROUP A COMMON

GROUP B COMMON

OUTPUT 9

OUTPUT 10

OUTPUT 11

OUTPUT 12

OUTPUT 13

OUTPUT 14

OUTPUT 15

OUTPUT 16

OUTPUT 3

OUTPUT 1

OUTPUT 2

OUTPUT 4

OUTPUT 5

GROUP B SUPPLY

N/C

N/C

N/C

N/C

N/C

N/C

N/C

N/C

N/C

N/C

N/C

N/C

N/C

N/C

N/C

N/C

N/C

N/C

N/C

N/C
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140DDO88500 Quantum I/O DC Output 24-125 Vdc 2x6 Source Module

Overview The DC Output 24-125 Vdc 2x6 Source module switches 24-125 VDC powered 
loads and is for use with sink devices.

Specifications The following table shows the specifications for the DDO88500 24-125 VDC OUT 
module.

Specifications

Number of Output Points 12 in two 6 point groups

LEDs Active

F (Red) - An over current condition on 
any point has been detected

1 - 12 (Green) - The indicated point or 
channel is turned ON

1 - 12 (Red) -    The indicated output 
point has an over current condition

Required Addressing 1 word in

1 word out

Voltages

Working 19.2 to 156.2 Vdc including ripple

ON State Voltage Drop 0.75 Vdc @ 0.5 A

Maximum Load Current 

Each Point 0.75 A, < 40° C (see the operating 
curve below)

Each Group 3 A, 0 ... 60° C

Per Module 6 A, 0 ... 60° C

Surge Current Maximum 4 A, 1 ms pulse, no more than 6 per 
minute

OFF State Leakage 0.5 mA @ 150 Vdc

Maximum Tungsten @ 130 Vdc 46 W per point

@ 115 Vdc 41 W per point

@ 24 Vdc 8 W per point
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NOTE: Each group: 3 A, 0 ... 60° C.  Per module: 6 A, 0 ... 60° C

Inductance Internal diode protected, no limit on 
inductance

Output Response (OFF - ON, ON - OFF) 1.0 ms, resistive

Switching Frequency 50 Hz maximum

Output Protection (internal) Group varistor and individual point over current 
sense

Isolation

Field to Bus 2500 Vac for 1 minute

Group-to-Group 1200 Vac for 1 minute 

Fault Detection Over current (see note below)

Bus Current Required

6 points ON 375 mA

12 points ON 650 mA

Power Dissipation 1.0 W + 0.77 W x number of points ON

External Power None

Fusing

Internal 4 A (Part # 043511382 or equivalent) See below for 
the location of the fuses.

External Not required for this module. 

Specifications

DDO88500 Output Point Operating Curve
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Fuse Locations The following figure shows the fuse locations for the DDO88500 module. 

Note: Each output point is protected by an over current sense circuit. When an 
over current condition is detected, the point is turned OFF, its LED fault indicator is 
turned ON, and the appropriate bit is set in the module fault register.
 
The output point will be turned OFF after a short is detected. A fault greater than 
9.4 A will guarantee that the point will be turned OFF and will latch the output point 
in the OFF state. To clear a fault, the point must be commanded OFF in user logic.

Possible danger to equipment or personnel.

Turn off power to the module and remove the field wiring terminal strip to gain 
access to fuses.

Failure to follow this precaution can result in injury or equipment damage.

CAUTION

Note: At a minimum, Modsoft V2.40, ProWorX NxT V2.0, or Concept V2.0, is 
required to configure this module.

140
DDO 885 00
 vdc out

X

Fuse Locations
Points
1-6

Points
7-12

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 3194 of 3383



I/O Modules

612 840 USE 100 00 11/2004

Wiring Diagram The following figure shows the DDO885 wiring diagram. 

Note: N / C = Not Connected.

Reverse Polarity Possibility

This module is not protected against reverse polarity. If you want to protect against 
polarity miswiring, an external diode in series with each group supply line is 
recommended. This diode must be able to support the group load current.

Failure to follow this precaution can result in injury or equipment damage.
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140DRA84000 Quantum I/O Relay Output 16x1 Normally Open Module

Overview The Relay Output 16x1 Normally Open module is used to switch a voltage source 
using 16 relays with normally open contacts. 

Specifications The following table shows the specifications for the RELAY OUT module.

Specifications

Number of Output Points 16 normally open

LEDs Active
1 ... 16 (Green) - Indicates point status

Required Addressing 1 word out

Voltage 

Working 20 ... 250 Vac
5 ... 30 Vdc
30 ... 150 Vdc (reduced load current)

Maximum Load Current

Each Point 2 A max, at 250 Vac or 30 Vdc @ 60° C ambient, resistive load

1 A Tungsten lamp load

1 A @ a power factor of 0.4

1/8 hp @ 125/250 Vac

Each Point (30 ... 150 Vdc) 300 mA (resistive load)

100 mA (L/R = 10 msec)

Minimum Load Current 50 mA
Note: Minimum load current if the contact is used at rated 
loads of 5 ... 150 Vdc or 20 ... 250 Vac

Each Point 2 A max, at 250 Vac or 30 Vdc @ 60° C ambient resistive load

Surge Current Maximum

Each Point 10 A capacitive load @  = 10 ms

Switching Capability 500 VA resistive load

Response

OFF - ON 10 ms max

ON - OFF 20 ms max

Off State Leakage < 100 A

Relay Contact Life

Mechanical Operations 10,000,000

Electrical Operations 200,000 (resistive load @ max voltage and current)
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Electrical Operations           
(30 ... 150 Vdc)                    
(see note below)

100,000, 300 mA (resistive load)

50,000, 500 mA (resistive load)

100,000, 100 mA (L/R = 10 msec)

100,000 Interposing Relay (Westinghouse Style 606B, 
Westinghouse type SG, Struthers Dunn 219 x 13 XP) 

Relay Type Form A

Contact Protection Varistor, 275 V (internal)

Isolation 

Channel to Channel 1780 Vac rms for one minute

Field to Bus 1780 Vac rms for one minute
2500 Vdc for one minute

Bus Current Required 1100 mA

Power Dissipation 5.5 W + 0.5 x N = Watts (where N = the number of points on)

External Power Not required for this module

Fusing

Internal None

External User discretion

Note: Relay contact life for inductive loads may be significantly increased by using 
external contact protection such as a clamping diode across the load.

Specifications
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Wiring Diagram The following figure shows the DRA84000 wiring diagram. 

Note:  
1. For 125 Vdc inductive loads, external clamping is recommended to extend relay 

contact life. (1N 4004 or equivalent).
2. N/C = Not Connected. N.O. = Normally Open. N.C. = Normally Closed.
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1 OUTPUT 1 N.O.

OUTPUT 2 N.O.

OUTPUT 3 N.O.

OUTPUT 4 N.O.

N/C

RELAY 1 COMMON

RELAY 2 COMMON

RELAY 3 COMMON

RELAY 4 COMMON

N/C

RELAY 5 COMMON

RELAY 6 COMMON

RELAY 7 COMMON

RELAY 8 COMMON

N/C

N/C

N/C

N/C

N/C

N/C

OUTPUT 5 N.O.

OUTPUT 6 N.O.

OUTPUT 7 N.O.

OUTPUT 8 N.O.

RELAY 9 COMMON

RELAY 10 COMMON

RELAY 11 COMMON

RELAY 12 COMMON

RELAY 13 COMMON

RELAY 14 COMMON

RELAY 15 COMMON

RELAY 16 COMMON

OUTPUT 9 N.O.

OUTPUT 10 N.O.

OUTPUT 11 N.O.

OUTPUT 12 N.O.

OUTPUT 13 N.O.

OUTPUT 14 N.O.

OUTPUT 15 N.O.

OUTPUT 16 N.O.

VOLTAGE
SOURCE

+

–

See Note 1.

N.O.

N.C.

OUTPUT X
N.O.

RELAY X
COMMON

One of 16 Typical
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140DRC83000 Quantum I/O Relay Output 8x1 Normally Open/Normally Closed 
Module

Overview The Relay Output 8x1 Normally Open/Normally Closed module is used to switch 
voltage sources using eight relays with normally open and normally closed contacts.

Specifications The following table shows the specifications for the DRC83000 RELAY OUT 
module. 

Specifications

Number of Output Points 8 normally open / normally closed pairs

LEDs Active

1 ... 8 (Green) - Indicates point status

Required Addressing 0.5 word out

Voltage 

Working 20 ... 250 Vac

5 ... 30 Vdc

30 ... 150 Vdc (reduced load current)

Maximum Load Current 

Each Point 5 A max at 250 Vac, 30 Vdc @ 60° C ambient, resistive load

2 A Tungsten lamp load

3 A @ power factor 0.4

1/4 hp @ 125/250 Vac

Each Point (30 ... 150 Vdc) 300 mA resistive

100 mA (L/R = 10 msec)

Maximum Module Current 40 A (see the derating curve below)

The following figure shows the relay derating curve. 

TO
TA

L
 M

O
D

U
L

E
 

C
U

R
R

E
N

T
 (

A
)

Relay Derating Curve

AMBIENT TEMPERATURE 
(Degrees C)

10

0

20

30

40

40 50 60

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 3199 of 3383



I/O Modules

840 USE 100 00 11/2004 617

Minimum Load Current 50 mA
Note: Minimum load current if the contact is used at rated 
loads of 5 ... 150 Vdc or 20 ... 250 Vac

Maximum Frequency (F) 30 Hz resistive loads, or: 

where:
L = Load Inductance (Henry)
I = Load Current (A)

Surge Current Maximum

Each Point 20 A capacitive load @  = 10 ms

Switching Capability 1250 VA resistive load

Response (Resistive Loads)

OFF - ON 10 ms max

ON - OFF 20 ms max

Off State Leakage < 100 A

Relay Contact Life

Mechanical Operations 10,000,000

Electrical Operations 100,000 (Resistive load @ max voltage and current)

Electrical Operations
(30 ... 150 Vdc)
(see note)

100,000, 300 mA (resistive load)

50,000, 500 mA (resistive load)

100,000, 100 mA (L/R = 10 msec)

100,000 Interposing Relay (Westinghouse Style 606B, 
Westinghouse type SG, Struthers Dunn 219 x 13 XP)

Relay Type Form C, NO / NC contacts

Contact Protection Varistor, 275 V (internal)

Isolation 

Channel to Channel 1780 Vac rms for one minute

Field to Bus 1780 Vac rms for one minute, 2500 Vdc for one minute

Bus Current Required 560 mA

Power Dissipation 2.75 W + 0.5 x N = Watts (where N is the number of points on)

External Power Not required for this module

Fusing

Internal None

External User discretion

Specifications

F =
0.5

I2 L
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Wiring Diagram The following figure shows the DRC83000 wiring diagram. 

Note: Relay contact life for inductive loads may be significantly increased by using external 
contact protection such as a clamping diode across the load.

Note: 
1. When switching DC voltages, it is recommended that the source be connected to the 

common pin and the load be connected to the N.O. or N.C. contact.
2. For 125 Vdc inductive loads, external clamping is recommended to extend relay contact 

life (1N 4004 or equivalent).
3. N / C = Not Connected. N.O. = Normally Open. N.C. - Normally Closed.
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1 OUTPUT 1 

OUTPUT 1 N.C.

OUTPUT 2 N.O.

N/CN/C

RELAY 3 COMMON

N/C

N/C

N/C

N/C

N/C

OUTPUT 3 N.O.

RELAY 5 COMMON

RELAY 7 COMMON

RELAY 8 COMMON

OUTPUT 5 N.O.

OUTPUT 6 N.O.

OUTPUT 7 N.O.

OUTPUT 8 

VOLTAGE
SOURCE

+

–

See Note 2.

N.O.

RELAY X
COMMON

RELAY 2 COMMON

N/C

N/C

OUTPUT
X2 N.O.

OUTPUT
X2 N.C.

N.C

One of Eight Typical

N/C

RELAY 4 COMMON

N/C

N/C

N/C

RELAY 6 COMMON

N/C

N/C

RELAY 1 COMMON

N/C

OUTPUT 2 N.C.

OUTPUT 3 N.C.

OUTPUT 4 N.O.

OUTPUT 4 N.C.

OUTPUT 5 

OUTPUT 6 N.C.

OUTPUT 7 N.C.

OUTPUT 8 N.C.
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18.7 Discrete Verified Output Module

At a Glance

Overview This section provides information on the discrete verified output module, the 
140DVO85300, a 32-point output module.

What's in this 
Section?

This section contains the following topics:

Topic Page

I/O Configuration for the Discrete Verified Output Module – 140DVO85300 620

140DVO85300 I/O Verified 10-30 VDC Out Module 625
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I/O Configuration for the Discrete Verified Output Module – 140DVO85300 

Overview The following provides information on the 140DVO85300 DC verified output 10 - 30 
Vdc 32 point module.

Verified Output 
Module

The following is the verified output module:
� 140DVO85300 (DC Output 10-30 Vdc 4x8 Source)

I/O Map Register 
Assignment 
(Outputs)

The 140DVO85300 is configured as two output (4x) registers. The following diagram 
shows the register formats: 

I/O Map Register 
Assignment 
(Inputs)

The 140DVO85300 is configured using 32 contiguous 1x references or two 3x 
registers assigned as follows: 

1 2 3 4 5 6 7 10 11 12 13 14 15 168 9

17 18 19 20 21 22 23 26 27 28 29 30 31 3224 25

Output 
Point 1

Register 2

MSB - First Word

Register 1

MSB - Second Word

Output
Point 17

1 2 3 4 5 6 7 10 11 12 13 14 15 168 9

17 18 19 20 21 22 23 26 27 28 29 30 31 3224 25

Input Sense
Point 1

Register 2

MSB - First Word

Register 1

MSB - Second Word

Input Sense
Point 17
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I/O Map Status 
Byte

The eight bits in the I/O map status byte are used as follows: 

The voltage fault bit is set when the field supply is not present, or the group fuse is 
blown.
The miscompare bit is set when any point within the group does not match its 
commanded state.

Modsoft Zoom 
Screens 
Selections

The module zoom screen selections are shown below. 

  8     7     6     5     4     3     2     1

Group B Voltage Fault
Group C Voltage Fault

Group D Voltage Fault

Group A Voltage Fault

Group B Miscompare
Group A Miscompare

Group C Miscompare
Group D Miscompare

NO

YES

Head - slot:  X   Drop:  X   Slot:  X

Output Shutdown State:
Fail States

Disabled

Group Number Fail States User Defined
Values

Status/Input

Group X Outputs OFF

Last Value

User Defined

00000000

Verified Health

Verified Fault

Input Only

Actual

ALLOW AUTOMATIC RESTART OF FAULTED POINTS
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Zoom Screen 
Selection 
Descriptions

Output Shutdown State - Determines the module output states if backplane 
communication is lost (i.e., no "Active" LED on module).  

Fail States - Module output state choices if selected in "Output Shutdown State" 
menu. 

Output Shutdown State:
Fail States

Disabled

Disabled: Forces all outputs to be in the OFF state.

Fail States: Group outputs are per the selection made in the “Fail States” column.

Fail States

Outputs OFF

Last Value

User Defined

Outputs OFF: Group outputs turn OFF

Last Value: Group outputs remain in the state they were in.

User Defined: Group output states may be individually selected in the
“User Defined Values” column to be ON or OFF.
Choices If Selected: 00000000

Lowest Numbered
Group Output (Ch 1, 9, 17, 25)

Highest Numbered
Group Output (Ch 8, 16, 24, 32)

0 = OFF
1 = ON
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Status/Input - RE: I/O map register assignments (Inputs). 

Allow Automatic Restart of Faulted Points: 

NO: Module outputs that fault during the on state are latched off until the user clears 
the point bit to the OFF (0) state, and then sets it back to the ON (1) state.

Status/Input

Verified Health

Verified Fault

Input Only

Actual

Verified Health: The associated bit = 1 when the point output command and
module output state agree

Verified Fault: The associated bit = 1 when the point output command and
module output state disagree.

Input Only: Input module operation for diagnostic purposes only. When an
output point has a high applied, the associated 1x bit or 3x register location =
1.There are no specifications for output terminals read as inputs and the DVO
should not be operated as an input module in a system.
If the corresponding 4x register point is turned OFF, a high will also cause the
LED display red F to appear and a group miscompare bit will set in the I/O Map
status byte. If the corresponding 4x point is turned ON, no LED ref F or group
miscompare will be displayed when a high is applied to the output point.
The status byte voltage fault bits work in this mode.

Actual: Module output state, 1 = ON

ALLOW AUTOMATIC RESTART OF FAULTED POINTS
NO

YES
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State of output point, Status bits, LEDs and Fault Bit for the three operating states 
are as follows:

YES: Module outputs that fault during the ON state are controlled by a thermal 
protection mechanism. At shutdown the appropriate fault/status indications will be 
present.
After shutdown, the output device will cool and try to turn itself back on. If the fault 
has been removed, the output will function normally and fault/status indications will 
be removed. If the fault is still present. the point will again shut down and repeat the 
cycle until the fault is removed or the point is commanded off.
When a faulted point is commanded off, all fault indications will no longer be present 
because the miscompare will no longer exist.

Mode Fault Occurs (Point 
commanded ON 
shuts OFF)

Off command sent On command sent 
(After fault is 
removed)

Verified health Output point=OFF
Status bit=0
Output LED=OFF
Fault LED=ON
Group fault flag=1

Output point=OFF
Status bit=0
Output LED=OFF
Fault LED=ON
Group fault flag=1

Output point=ON
Status bit=1
Output LED=ON
Fault LED=OFF
Group fault flag=0

Verified fault Output point=OFF
Status bit=1
Output LED=OFF
Fault LED=ON
Group fault flag=1

Output point=OFF
Status bit=1
Output LED=OFF
Fault LED=ON
Group fault flag=1

Output point=ON
Status bit=0
Output LED=ON
Fault LED=OFF
Group fault flag=0

Actual Output point=OFF
Status bit=0
Output LED=OFF
Fault LED=ON
Group fault flag=1

Output point=OFF
Status bit=0
Output LED=OFF
Fault LED=ON
Group fault flag=1

Output point=ON
Status bit=1
Output LED=ON
Fault LED=OFF
Group fault flag=0

Possible Safety Hazard

When choosing "YES", the use of thermally protected output devices with the 
140DVO85300 module can produce safety concerns.
In the event of an enabled output sensing an overcurrent condition, the output will 
disable, until the overcurrent condition is removed. The output will then re-enable 
itself, if still set ON in the logic program.

Failure to follow this precaution can result in death, serious injury, or 
equipment damage.

WARNING
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140DVO85300 I/O Verified 10-30 VDC Out Module

Overview The Quantum Verified Output module is a 10 ... 30 Vdc, 32 point output module with 
diagnostic capability. The module will detect and report the output state sensed at 
the field connector and, depending on the selected configuration, will verify that the 
output point is in the state commanded by the PLC. The module is configured in four 
groups of eight source outputs.

Specifications Key specifications for the Quantum 140DVO85300 module are as follows:

Specifications

Number of Output Points 32 in four 8 point groups

LEDs Active (Green): Bus communication present.
1 ... 32 (Green): Indicates output point status.
F (Red): Indicates incorrect output state on a channel, 
loss of field power, or blown fuse.

Required addressing 2 words in, 2 words out

Voltage

Operating 10.0 ... 30 Vdc

Absolute Maximum 50 Vdc for 1.0 ms decaying voltage pulse

On state Drop/Point 0.4 Vdc @ 0.5 A

Maximum Load Current

Each Point 0.5 A

Each Group 4 A

Per Module 16 A

Off State Leakage/Point 0.4 mA @ 30 Vdc

Surge Current Maximum

Each Point 2.5 A @ 1 ms duration (no more than 6 per minute)

Response ( Resistive Loads)

OFF - ON 1 ms (typical), 2 ms (max)

ON - OFF 1 ms (typical), 2 ms (max)

Load Inductance Maximum 0.5 Henry @ 4 Hz switching frequency, or: 

where:
L = Load inductance
I = Load current (A)
F = Switching frequency (Hz)

L =
0.5

I2F
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Tungsten Load Maximum 2.5 W @ 10 Vdc
3 W @ 12 Vdc
6 W @ 24 Vdc

Load Capacitance Maximum 75 f

Isolation

Group to Bus 1780 Vac RMS for 1 minute

Group to Group 500 Vac for 1 minute

Output Protection (internal) Transient voltage suppression, overload (short circuit) 
protection

Fault Detection Blown fuse detect, loss of power, incorrect output state

Bus Current Required 500 mA

Power Dissipation [2.5 + (0.1 x No. of points ON) + (total load current x 0.4)] 
watts

External Power 10 ... 30 Vdc

Fusing

Internal
External

5.0 Amp fuse per group, P/N 0043502405
Not required. If desired, a 3/4 A, 250 V fuse
(P/N 57-0078-00) may be used

Programming Software

Type and version Concept, Version 2.2 or higher
Modsoft, Version 2.6.1 or higher

Specifications
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Fuse Locations A view of fuse locations on the module is shown below. 

Possible danger to equipment or personnel.

Turn off power to the module and remove the field wiring terminal strip to gain 
access to fuses.

Failure to follow this precaution can result in injury or equipment damage.

Points
1-8

140
DVO 853 00
10-30 VDC OUT

X

Fuse Locations

Points
17-24

Points
25-32

Points
9-16

CAUTION
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Wiring Diagram A wiring diagram for the Quantum 140DVO85300 module is shown below. 

GROUP C COMMON

GROUP B COMMON

OUTPUT 5

OUTPUT 9

OUTPUT 13

OUTPUT 17

OUTPUT 19

OUTPUT 21

OUTPUT 32

OUTPUT 30

OUTPUT 26

OUTPUT 24

OUTPUT 22

OUTPUT 20

OUTPUT 18

2

10

4

6

8

12

14

16

18

20

22

24

26

28

30

32

34

36

38

40 39

37

35

33

31

29

27

25

23

21

19

17

15

13

11

9

7

5

3

1
+–

OUTPUT 25

OUTPUT 27

OUTPUT 29

OUTPUT 31

GROUP D COMMON

OUTPUT 23

OUTPUT 15 

OUTPUT 11

GROUP A COMMON

OUTPUT 7

OUTPUT 3

OUTPUT 1

0.75 A

0.75 A

OUTPUT 4

OUTPUT 6

OUTPUT 2

OUTPUT 8

OUTPUT 10

OUTPUT 12

OUTPUT 16 

 GROUP A SUPPLY

GROUP B SUPPLY

OUTPUT 28

GROUP D SUPPLY

GROUP C SUPPLY

0.75 A

0.75 A

OUTPUT 14
Note:
When driving a load from
two different points, a
blocking diode is required
for each point. These di-
odes (shown above) will
prevent false fault reporting
when only one of the points
is commanded ON.

OUTPUT 1

OUTPUT 3
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18.8 Discrete Supervised Input Module

At a Glance

Overview This section provides information on the discrete supervised input module, the 
140DSI35300, a 32-point input module.

What's in this 
Section?

This section contains the following topics:

Topic Page

I/O Configuration for the Discrete Supervised Input Module – 140DSI35300 630

140DSI35300 I/O DC 24V Supervised Input Module 631
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I/O Configuration for the Discrete Supervised Input Module – 140DSI35300

Overview The following provides information on the 140DSI35300 supervised input 24 Vdc 32-
point module.

Supervised Input 
Module

The following is the supervised input module:
� 140DSI35300 (DC input, 24 Vdc, 4x8 sink)

I/O Map Register 
Assignment 
(Input)

The DSI35300 is configured as four input (3x) registers. The following diagram 
shows the register formats: 

I/O Map Status 
Byte

The eight bits in the I/O map status byte are used as follows: 

Modsoft Module 
Zoom Selections

There are no Modsoft Zoom selections.

1 2 3 4 5 6 7 10 11 12 13 14 15 168 9

1 2 3 4 5 6 7 10 11 12 13 14 15 168 9

17 18 19 20 21 22 23 26 27 28 29 30 31 3224 25

17 18 19 20 21 22 23 26 27 28 29 30 31 3224 25

Input
Point 1

Input
Point 17

Broken
Wire 1

Broken
Wire 17

Register 1

Register 2

Register 3

Register 4

12345678

Group A Voltage Fault
Group B Voltage Fault
Group C Voltage Fault
Group D Voltage Fault
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140DSI35300 I/O DC 24V Supervised Input Module

Overview The Supervised Input module is used with source output devices. It accepts 24 Vdc 
inputs. It has 32 Sink input points (four groups of 8), each with broken wire detection.
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Specifications The following table shows the technical specifications for the 140DSI35300 module:

Specifications

Number of Input Points 32 in four 8 point groups`

LEDs

Active (Green) Indicates bus communication present

1 ... 32 (Green) Indicates point status

F (Red) External Supply missing

Required addressing 4 words in

Operating Voltage and Current

ON (voltage) +11 Vdc

ON (current) 2.5 mA min.

OFF (voltage) +5 Vdc

OFF (current) min. 0.3 mA ...1.2 mA

Absolute Maximum Input

Continious 30 Vdc

10 ms 45 Vp

Response time

OFF - ON 2.2 ms

ON - OFF 3.3 ms

Internal Resistance 4.3k

Input Protection Resistor limited

Isolation

Group to Group 500 VAC rms for 1 minute

Group to Bus 1780 VAC rms for 1 minute

Bus Current Required 250 mA

Power Dissipation 7 W (all points on)

External Power Supply +20 ... 30 VDC, 20 mA/group

Open–Circuit Monitoring

Broken–wire detection OFF current < 0.15 mA

Shunt resistor Recommended 56 k  with 24 Vdc external power supply

Fusing

Internal None

External User discretion
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Wiring Diagram Wiring diagram for the 140DSI35300 Module: 

* Recommended resistor value for 24 Vdc.

INPUT 3

INPUT 15

GROUP B COMMON

GROUP C SUPPLY

GROUP D SUPPLY

2

10

4

6

8

12

14

16

18

20

22

24

26

28

30

32

34

36

38

40 39

37

35

33

31

29

27

25

23

21

19

17

15

13

11

9

7

5

3

1 INPUT 1

INPUT 5

INPUT 7

GROUP A COMMON

INPUT 9

INPUT 11

INPUT 13

GROUP C COMMON

GROUP D COMMON

INPUT 17

INPUT 19

INPUT 21

INPUT 23

INPUT 25

INPUT 27

INPUT 29

INPUT 31INPUT 32

INPUT 30

INPUT 28

INPUT 26

INPUT 24

INPUT 22

INPUT 20

INPUT 18

GROUP B SUPPLY

INPUT 16

INPUT 14

INPUT 12

INPUT 10

GROUP A SUPPLY

INPUT 8

INPUT 6

INPUT 4

INPUT 2

* 56 K

* 56 K

+
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18.9 Discrete Input/Output Modules

At a Glance

Overview This section provides information on the Quantum discrete input/output modules: 
the 140DDM39000 and the 140DDM69000.

What's in this 
Section?

This section contains the following topics:

Topic Page

I/O Configuration for Discrete Input/Output Modules 635

140DAM59000 Quantum I/O AC Input 115 Vac 2x8 / AC Output 115 Vac 2x4) 639

140DDM39000 I/O DC Input 24 Vdc 2x8 Sink/DC Output 24 Vdc 2x4 Source 
Module

646

140DDM69000 I/O 125 VDC Input/High Power Output Module 651
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I/O Configuration for Discrete Input/Output Modules

Overview This section provides information on configuration of 4 In/4 Out and 16 In/8 Out 
modules.

4-Point Input/4-
Point Output 
Module

The following shows the 4 In/4 Out module:
� 140DDM69000 (125 Vdc Input/High Power Output)

I/O Map Register 
Assignments

The 140DDM69000 input/output module can be configured as either eight 
contiguous 1x references; or as one 3x register and either eight contiguous 0x 
references or one 4x register.

I/O Map Register 
(Inputs)

The following figure shows the 3x input register. 

I/O Map Status 
Byte (Inputs)

There is no input I/O map status byte associated with the inputs.

I/O Mapping

When I/O mapping module inputs using discrete (1x) references in remote drops, 
users should not split discrete words between drops. The lowest discrete reference 
for a drop should start on a word boundary.

Failure to follow this precaution can result in injury or equipment damage.

CAUTION

Output 1 Fault

Input 1 

2 3 4 5 6 7 81

Input 2 
Input 3 

Input 4 

Output 2 Fault
Output 3 Fault

Output 4 Fault
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Modsoft Module 
Zoom Selection 
(Inputs)

Push <Enter> to display and select the Dual Mode and Filter Select options. 
  

I/O Map Register 
(Outputs)

The following figure shows the 4x output register. 

In Fast Trip Mode, each output can be turned ON by the Command Bit (e.g., Output 
1) or by the corresponding Input Bit plus the Fast Trip Enable Bit (e.g., last order 
Input 1 controls Output 1 directly).

I/O Map Status 
Byte (Outputs)

The four least significant bits in the I/O map status are used as follows: 

Dual Mode:

Filter Select:

When Dual Mode Is Enabled

1. Output 1 is turned ON when Input 1 and 
Input 2 are ON and when both “Fast Trip 1
Enable” and “Fast Trip 2 Enable” 
are enabled; or by directly turning ON the 
Output 1 bit.
2. Output 2 is controlled by the Output 2 bit.

3. Output 3 is turned On when Input 3 and 

4. Output 4 is controlled by the Output 4 bit.

Input 4 are ON and when both “Fast Trip 3 
Enable” and “Fast Trip 4 Enable”
are enabled; or by directly turning ON the 
Output 1 bit.

Filter Select

This entry selects which filter response time to 
use for the input circuits.

.5 msec

1.5 msec

Disabled

Enabled

Fast Trip 1 Enable

Output 1 

2 3 4 5 6 7 81

Output 2 
Output 3 

Output 4 

Fast Trip 2 Enable
Fast Trip 3 Enable

Fast Trip 4 Enable

Output 1 Fault

12345678

Output 2 Fault
Output 3 Fault

Output 4 Fault
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Modsoft Module 
Zoom Selections 
(Outputs)

Push <Enter> to display and select the timeout state for the module. Timeout state 
is assumed when the system control of the module is stopped.
  

16-Point Input/8-
Point Output 
Modules

The following information pertains to the 140DAM59000 (AC Input 115 Vac 2x8 / AC 
Output 115 Vac 2x4) and the 140DDM39000 (DC Input 24 Vdc 2x8 / DC Output 24 
Vdc 2x4) modules.
� 140DAM59000 (AC Input 115 Vac 2x8 / AC Output 115 Vac 2x4)
� 140DDM3900 (DC Input 24 Vdc 2X8 / DC Output 24 Vdc 2x4)

I/O Map Register  
Assignments

The modules listed above can be configured as either 16 contiguous 1x references 
or as one 3x register and as one 4x register.

I/O Map Register 
(Inputs)

The following figure shows the 3x input register. 

I/O Map Status 
Byte (Inputs)

There is no input I/O map status byte associated with these modules.

Default Output State:

User Defined Timeout State Point 1 - 4: 0000

Hold Last Value

User Defined

1 2 3 4 5 6 7 10 11 12 13 14 15 168 9
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Module Zoom 
Selections 
(Inputs)

Push <Enter> to display and select the input type. This selection appears if the 
module is I/O mapped to a 3x register and one 4x register.
  

I/O Map 
Assignment 
(Outputs)

The modules listed above can be configured as 8 0x references or as 1 output (4x) 
register in the following format.
  

I/O Map Status 
Byte (Outputs)

The two least significant bits in the output I/O map status byte are used as follows.
  

Modsoft Module 
Zoom Selections 
(Outputs)

Push <Enter> to display and select the output type and the timeout state for the 
module. Timeout state is assumed when system control of the module is stopped.
  

BIN

BCD

input Type:

1 2 3 4 5 6 7 8

12345678

Group B fault

Group A fault

BIN

BCD

Last Value

User Defined
Timeout State:

Output Type:

User Defined Timeout State Points 1-8:   00000000
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140DAM59000 Quantum I/O AC Input 115 Vac 2x8 / AC Output 115 Vac 2x4)

Overview The AC Input 115 Vac 2x8 / AC Output 115 Vac 2x4 module accepts 115 Vac inputs 
and switches 115 Vac loads.

Topology 
Specifications

The following table shows the specifications for the 115 VAC and AC IN/OUT 
module for the Topology. 

Topology

Number of Input Points 16 in two 8 point groups

Number of Output Points 8 in two 4 point groups

LEDs Active

F (red) - No power applied to the group(s) or blown fuse

1 ... 16 (Green - right two columns) - Indicates input status 

1 ... 8 (Green - left column) - Indicates output status

Required Addressing 1 word in
0.5 words out
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Input 
Specifications

The following table shows the Input specifications.

Input Specifications

Operating Voltages and Input (Wetting) Currents* 

50 Hz

Typical Input Impedance

ON: 85 ... 132 Vac (11.1 mA max)
OFF: 0 ... 20 Vac
14.4 k  capacitive

60 Hz

Typical Input Impedance

ON: 79 ... 132 Vac (13.2 mA max)
OFF: 0 ... 20 Vac
12 k  capacitive 

*Do not use outside the 47 ... 63 Hz range.

Maximum Allowable Leakage Current from an 
External Device to be Recognized as an OFF 
Condition

2.1 mA

Absolute Maximum Input Voltages

Continuous 132 Vac

10 s 156 Vac

1 cycle 200 Vac

Response (Inputs)

OFF - ON Min 4.9 ms/max 0.75 line cycle

ON - OFF Min 7.3 ms/max 12.3 ms

Note: Input signals must be sinusoidal with less than 6% THD and 63 Hz maximum 
frequency.
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Output 
Specifications

The following table shows the Output specifications.

Output Specifications

Absolute Maximum Output Voltages

Continuous 85 ... 132 Vac

10 seconds 156 Vac

1 cycle 200 Vac

On State Drop / Point 1.5 Vac

Minimum Load Current (rms) 5 mA

Maximum Load Current (rms)

Each Point* 4 A continuous

Each Group 4 A continuous

Per Module* 8 A continuous (see the derating chart below)

  

Off State Leakage / Point (max) 2 mA @ 115 Vac

Surge Current Maximum (rms)
One Cycle
Two Cycles
Three Cycles

Per Point    Per Group
30 A          45 A
20 A          30 A
10 A          25 A

Response

OFF - ON,  ON - OFF 0.50 of one line cycle max

Applied DV / DT 400 V/ s

Output Protection RC snubber suppression (internal)

9
8
7
6
5
4
3
2
1

40 45 50 55 60

85-132V rms

T
O

T
A

L 
M

O
D

U
LE

 L
O

A
D
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U

R
R

E
N

T
 (

A
)

AMBIENT TEMPERATURE (°C)

DAM59000 Operating Curve*

*The specifications stated are pending UL/CSA approval. This module
was originally approved at 2 A each point; 7 A, 0 ... 50° C per group.

0
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Common 
Specifications

The following table shows the Common specifications. 

Common Specifications

Frequency 47 ... 63 Hz

Isolation

Group to Group 1000 Vac for 1 minute

Input or Output to Bus 1780 Vac for 1 minute

Fault Detection

Input None

Output Blown fuse detect, loss of field power

Bus Current Required 250 mA

Power Dissipation 5.5 W + 1.1 V x Total module load current

External Power 85 ... 132 Vac required for output groups

Fusing

Input Internal – None
External – User discretion

Output Internal – 5 A fuse for each group (part # 043502405 or 
equivalent). For the location of the fuses, see p. 643.
External – User discretion

Note: Turn off power to the module and remove the field wiring terminal strip to 
gain access to the fuses.
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Fuse Locations The following figure shows the fuse locations for the DAM59000 module. 

Revision Numbr 
Location for RIO 
Drop

The following figure shows the revision number location. 

Note: If the 140DAM59000 module is used in a RIO drop, the 140CRA93X00 RIO Drop must 
be Version 1.04 at a minimum. Check the version label (see below) on the top front of the 
140CRA93X00 module and ensure that it is at the proper revision level.

140
DAM 590 00
120 VAC IN/OUT

X

Fuse Locations
Points

1-4

Points
5-8

Note: Since this original note, revision marking format has changed. Any RIO drop module 
with PV/RL/SV formatted labeling is acceptable.

140
CRA 932 00

RIO DROP S908
01.04
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Wiring Diagram The following figure shows the DAM590wiring diagram. 
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N

OUTPUT 2

OUTPUT 3

OUTPUT 4

OUTPUT GROUP B COMMON

INPUTGROUP B COMMON

OUTPUT 8

INPUT 1

INPUT 3
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INPUT 7

INPUT 9

INPUT 11
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INPUT 15

N/C

N/C

N/C

N/C

N/C

N/C

N/C

N/C

INPUT 2

N/C

N/C

OUTPUT GROUP A SUPPLY

OUTPUT GROUP B SUPPLY

INPUT 4

INPUT 6

INPUT 8
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INPUT 14
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OUTPUT 7

OUTPUT 6

OUTPUT 5
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Note:  
1. This module is not polarity sensitive.
2. N / C = Not Connected.

AC Power Compatibility

The AC power energizing each group must be from a common single phase AC 
power source. 

Failure to follow this precaution can result in injury or equipment damage.

Wiring Compatibility

If an external switch is wired to control an inductive load in parallel with the module 
output, then an external varistor (Harris V390ZA05 or equivalent) must be wired in 
parallel with the switch.

Failure to follow this precaution can result in injury or equipment damage.

CAUTION

CAUTION
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140DDM39000 I/O DC Input 24 Vdc 2x8 Sink/DC Output 24 Vdc 2x4 Source 
Module

Overview The DC Input 24 Vdc 2x8 Sink / DC Output 24 Vdc 2x4 Source module accepts and 
switches 24 Vdc inputs/outputs and is for use with sink input and source output 
devices.

Topology The following table shows the topology for the DDM39000 module.

Input 
Specifications

The following table shows input specifications for the DDM39000 module.s

Topology

Number of Input Points 16 in two 8 point groups

Number of Output Points 8 in two 4 point groups

LEDs Active

F (red) - No power applied to the group(s) or blown fuse

1 ... 16 (Green - right two columns) - Indicates input status

1 ... 8 (Green - left column) - Indicates output status

Required Addressing 1 Word In
0.5 Word Out

Input Specifications

Operating Voltages and Currents (Input) 

ON (voltage) +15 ... +30 Vdc 

OFF (voltage) -3 ... +5 Vdc

ON (current) 2.0 mA min

OFF (current) 0.5 mA max

Absolute Maximum Input

Continuous 30 Vdc

1.3 ms 56 Vdc decaying pulse

Internal Resistance (Input) 2.5 k
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Output 
Specifications

The following table shows the output specifications for the DDM39000 module.

Output Specifications

Voltage (Output)

Operating (max) 19.2 ... 30 Vdc

Absolute (max) 56 Vdc for 1.3 ms decaying voltage pulse

ON State Drop / Point 0.4 Vdc @ 0.5 A

Maximum Load Current 

Each Point 0.5 A

Each Group 2 A 

Per Module 4 A 

Off State Leakage / Point 0.4 mA @ 30 Vdc

Surge Current Maximum

Each Point 5 A @ 500 s duration (no more than 6 per minute)

Load Inductance Maximum (Output) 0.5 Henry @ 4 Hz switch frequency or: 

where:
L= Load Inductance (Henry)
I = Load Current (A)
F = Switching Frequency (Hz)

Load Capacitance Maximum 50 f

L =
0.5

I2 F
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Common 
Specifications

The following table shows the common specifications for the DDM39000 module.

Common Specifications

Response (Input and Output)

OFF - ON 1 ms (max) - (resistive load output)

ON - OFF 1 ms (max) - (resistive load output)

Module Protection

Input Protection Resistor limited

Output Protection Transient voltage suppression (internal)

Isolation (Input and Output)

Group to Group 500 Vac rms for 1 minute

Group to Bus 1780 Vac rms for 1 minute 

Fault Detection

Input None

Output Blown fuse detect, loss of field power

Bus Current Required (Module) 330 mA

Power Dissipation 1.75 W + 0.36 x input points on + 1.1 V x total outputs 
load currents 

External Power (Module) Not required for this module

Fusing

Input Internal – None
External – User discretion

Output Internal - 5 A fuse for each group (Part # 043502405 or 
equivalent). For the location of the fuses, see p. 649.
External - Each group is protected with a 5 A fuse to 
protect the module from catastrophic failure. The group 
fuse is not guaranteed to protect each output for all 
possible overload conditions. It is recommended that 
each point be fused with a 1.25 A fuse, Part # 043508930 
(Littlefuse 3121.25, 1.25 A, 250 V). 

Possible injury to personnel or equipment.

Turn off power to the module and remove the field wiring terminal strip to gain 
access to fuses.

Failure to follow this precaution can result in injury or equipment damage.

CAUTION
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Fuse Locations The following figure shows the fuse locations of the DDM39000 module. 

Version Label The following figure shows the location of the version label. 

Note: If the 140DDM39000 module is used in an RIO drop, the 140CRA93X00 RIO 
Drop must be Version 1.04 at a minimum. Check the version label (see p. 649) on 
the top front of the 140CRA93X00 module and ensure that it is at the proper 
revision level. Any module marked PV/RL/SV is acceptable.

140
DDM 390 00
10 80 VDC OUT

X

Fuse Locations

Points
1-4

Points
5-8

140
CRA 932 00
RIO DROP

RIO DROP S908
01.04
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Wiring Diagram The following figure shows the DDM39000 wiring diagram. 

Note: N / C = Not Connected

Possible Equipment Failure

Each group is protected with a 5 A fuse to protect the module from catastrophic failure. The 
group fuse will not be guaranteed to protect each output switch for all possible overload 
conditions. It is recommended that each point be fused with a 1.25 A fuse, Part # 043508930 
(Littlefuse 3121.25, 1.25 A, 250 V).

Failure to follow this precaution can result in injury or equipment damage.
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140DDM69000 I/O 125 VDC Input/High Power Output Module

Overview The 125 VDC Input/High Power Output module provides four isolated outputs and 
four grouped inputs. The outputs switch 24 to 125 Vdc powered loads and are for 
use with sink and source devices. The outputs also have short-circuit sense, 
indication, and shutdown circuitry. The inputs accept 125 Vdc inputs and are for use 
with source output devices. The inputs have software-selectable response times to 
provide additional input filtering.

Topology The following table shows the topology for the DDM69000 module.

Input 
Specifications

The following table shows the input specifications for the DDM69000 module.

Topology

Number of Input Points 4 in 1 group

Number of Output Points 4 isolated

LEDs Active

F (red) - Over current condition on any point

1 ... 4 (Green - left column) - Indicated output point is turned ON

1 ... 4 (Red - middle column) - Indicated output point has an over   
current condition

1 ... 4 (Green - right column) - Indicated input point is turned ON

Required Addressing 1 word in, 1 word out

Input Specifications

Operating Voltages and Currents (Input) 

ON (voltage) +88 ... +156.2 Vdc including ripple

OFF (voltage) 0 ... +36 Vdc

ON (current) 2.0 mA min

OFF (current) 1.2 mA max

Absolute Maximum Input Continuous, 156.2 Vdc including ripple

Input Response 
(OFF-ON, ON-OFF)

Default Filter: 0.5 ms
Non-default Filter: 1.5 ms

Internal Resistance (Input) 24 k  (nominal)
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Output 
Specifications

The following table shows the output specifications for the DDM69000 module.

Output Specifications

Voltage (Output) 

Operating (max) 19.2 ... 156.2 Vdc including ripple

ON State Drop / Point 0.75 Vdc @ 4 A

Maximum Load Current 

Each Point 4 A continuous

Per Module 16 A continuous (see the derating curve below)

Off State Leakage / Point 1.2 mA @ 150 Vdc

Output Response (OFF-ON, ON-OFF) 0.2 ms, max (resistive load output)

The following figure shows the DDM69000 Derating Curve. 

Surge Current Maximum

Each Point 30 A @ 500 ms duration

Load Inductance Maximum (Output) For switching intervals  15 secondsper ANSI/IEEE 

C37.90- 1978/1989): 
For repetitive switching: 

where:  
L = Load Inductance (Henry)
I = Load Current (A)
F = Switching Frequency (Hz)

Load Capacitance Maximum 0.1 f @ 150 Vdc
0.6 f @ 24 Vdc
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Common 
Specifications

The following table shows the common specifications for the DDM69000 module.

Common Specifications

Module Protection

Input Protection Resistor limited

Output Protection Transient voltage suppression (internal)

Isolation (Input and Output)

Input Group-to-Output 1780 Vac rms for 1 minute

Output-to-Output 

Group to Bus 2500 Vac rms for 1 minute 

Fault Detection

Input None

Output Over current - each point

Bus Current Required (Module) 350 mA

Power Dissipation 0.4 W x (1.0) x number of input points ON + (0.75) x total 
module output current

External Power (Module) Not required for this module

Fusing

Input Internal - None
External - User discretion

Output Each output is protected by an electronic shutdown:
For current output surges between 4 A and 30 A, the 
outpoint point will shutdown after 0.5 s. 
For current surges greater than 30 A, the output will 
shutdown immediately.
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Version Levels The following table shows the required version levels. Modules marked with SV/PV/
RL rather than V0X.X0 exceed the minimum version levels in this table

Version Label The following figure shows the version number location. 

Products Minimum Version Level 
(see lable illustration)

User Action Required

CPUs and NOMs < V02.20 Executive upgrade to  V02.10

 V02.20 None

RIOs < V02.00 Module upgrade

 V02.00 and < V02.20 Executive upgrade to  V01.10

 V02.20 None

DIOs < V02.10 Module upgrade

 V02.10 None

Modsoft < V02.40 Upgrade to V02.40

 V02.40 None

ProWORX NxT  V02.00

Concept  V02.00 None

Note: See  (p. 654). This figure is found on the top front of the module.

140
CPU 424 02
Controller

CPU 2M
2XMB+                02.20
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Wiring Diagram The following figure shows the DDM69000 wiring diagram. 

Note:  
1. Each output has two terminals for multiple wire connections.
2. N / C = Not Connected.

Polarity awareness

The output points are not protected against reverse polarity. Reverse polarity will turn an 
output point ON.

Failure to follow this precaution can result in injury or equipment damage.
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Appendices

At a Glance

What's in this 
Appendix?

The appendix contains the following chapters:

Chapter Chapter Name Page

A Miscellaneous Components 659

B Spare Parts 669

C Hardware Installation 673

D Power and Grounding Guidelines 691

E CableFast Cabling 715

F Error Stopped Codes 765

G Agency Approvals 769
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A
Miscellaneous Components

Miscellaneous Components

Overview This appendix contains information on cabling and illustrations of miscellaneous 
components.
 
For more detailed information on Modbus Plus components, see the Modbus Plus 
Network Planning and Installation Guide (890 USE 100 00).
 
For more detailed information on Remote I/O components, see the Remote I/O 
Cable Planning and Installation Guide (890 USE 101 00).

Cables The following table shows the available cables.

Part Number Description

990NAA26320 Modbus Programming Cable, RS-232, 12 ft. (2.7 m)

990NAA26350 Modbus Programming Cable, RS-232, 50 ft. (15.5 m)

990NAD21110 Modbus Plus Drop Cable, 8 ft. (2.4 m)

990NAD21130 Modbus Plus Drop Cable, 20 ft. (6 m)

990NAD21810 Modbus Plus Drop Cable (left side drop), 8 ft (2.4 m)

990NAD21830 Modbus Plus Drop Cable (left side drop), 20 ft. (6 m)

990NAD21910 Modbus Plus Drop Cable (right side drop), 8 ft (2.4 m)

990NAD21930 Modbus Plus Drop Cable (right side drop), 20 ft. (6 m)

AS-MBII-003 Prefabricated S908 RIO drop cable, RG-6 cable, 50 ft. (14 m)

AS-MBII-004 Prefabricated S908 RIO drop cable, RG-6 cable, 140 ft. (43 m)
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Modbus Plus 
Cable Connector 
Orientation

The following figure shows the connector orientation for the 990NAD21XX0. 

Coding Kit, 
140XCP20000

The following figure shows the coding kit – a typical 1 set of 18 (Plastic Keys: 6 white 
sets, 12 yellow sets), part number 140XCP20000. 

Empty Module, 
140XCP50000

The following figure shows an empty module without a terminal strip, part number 
140XCP50000. 

990NAD218/219X0 Connector Orientation

990NAD218X0 990NAD219X0

X
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Empty Module 
with Door Cover, 
140XCP51000

The following figure shows an empty module without the terminal strip and with a 
door cover, part number 140XCP51000. 

Terminal Strip 
Jumper Kit, 
140XCP60000

The following figure shows the terminal strip jumper kit (qty: 12), part number 
140XCP60000.  

X
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Field Wiring 
Terminal Strip, 
140XTS00200

The following figure shows the 40-pin field wiring terminal strip, part number 
140XTS00200. 
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IP 20 Compliant 
Field Wiring 
Terminal Strips, 
140XTS00100 
and 
140XTS00500

The following figure shows the 40-pin field wiring terminal strip with IP 20 
compatible, finger-safe, fixed terminal screw shield, part number 140XTS00100. 

The following figure shows the 7-pin field wiring I/O power connector with IP 20 
compatible, finger-safe, fixed terminal screw shield, part number 140XTS00500.  
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Battery, 
990XCP90000

The following figure shows the battery for the Battery Module, part number 
990XCP90000. 

CPU Battery, 
990XCP98000

The following figure shows the CPU battery, part number 990XCP98000. 

Modbus Plus Tap The following figure shows the Modbus Plus Network tap, part number 
990NAD23000. 

CAUTION
Pull on this tape to remove 
battery. Do not use metallic 
tool.

Batt. install date:
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Modbus Plus 
Ruggedized Tap

The following figure shows the Modbus Plus Network ruggedized tap, part number 
990NAD23010.This tap is mounted on the ruggedized Modbus Plus tap din rail 
mounting bracket, part number 990NAD23012. 

Modbus Plus 
Ruggedized Tap 
Terminator

The following figure shows the Modbus Plus network terminator plug, part number 
990NAD23011, for the ruggedized Modbus Plus tap. 

Modbus Plus 
Ruggedized Tap 
Programming 
Cable

The following figure shows the Modbus Plus programming cable, part number 
990NAA21510, for the ruggedized network tap. 
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I/O Conversion 
Connector

The following figure shows the 200 series I/O conversion connector, part number 
990XTS00300. 

Remote I/O Tap The following figure shows the remote I/O network tap, part number MA-0185-100. 
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Remote I/O 
Splitter

The following figure shows the remote network I/O splitter, part number 
MA-0186-100. 

RG-6 Remote   I/
O F Connector

The following figure shows the remote I/O network F connector, part number MA-
0329-001. This is the F connector for quad shield RG 6 cable. 

Remote I/O BNC 
Connectors

The following figure shows the remote I/O network BNC connectors: part number 
043509446–BNC connector for quad shield RG-6 cable, and 52-0487-000 BNC 
connector for non-quad shield RF-6 cable. 

RG-11 Remote I/
O F Connector

The following figure shows the remote I/O network F connector, part number 
490RIO00211. This is the F connector for the quad shield RG-11 cable. 

MODICON
AN AEG COMPANY
TRUNK SPLITTER
MA 0331 000 RCV/A

OUT OUT
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B
Spare Parts

Spare Parts

Overview This section provides information on miscellaneous spare parts and fuses. 
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Miscellaneous 
Spare Parts

The following table shows the miscellaneous spare parts for the Quantum modules.

Spare Part 
Number

Description

043502480 X13 CPU Door Label

043502952 Universal Module Door (smoked, obsolete)

043503019 1X4 AC Power Supply Door Label

043503328 24 Vdc, 7 Position (includes safety cover) Field Wiring Terminal Block

043503381 Module Ground Clip

043504417 NOM Door Label

043505673 AC DIO Door Label

043504639 2X4 DC Power Supply Door Label

043504640 DC DIO Door Label

043504680 RIO Door Label

043504708 111 AC Power Supply Door Label

043504710 211 DC Power Supply Door Label

043506326 115/230 Vac, 7 Position (includes safety cover) Field Wiring Terminal Block

043506673 424 CPU Door Label

043513804 Universal Module Door (clear)

043509695 200 Series I/O Conversion Connector Label

043503242 Yellow Safety Keys (6)

043503243 White Safety Keys (6)

043503020 Backplane Connector Dust Cover

043503356 Field Wiring Terminal Block Jumpers

043503416 Module Mounting Screw

043505125 Field Wiring Terminal Block, Terminal Screw

31000207 40 Position Wiring Terminal Block Door Label

31000221 NOE Door Label

31000226 x34 1x CPU Door Label

31000264 Hot Standby Door Label

31002249 x34 1xA CPU Door Label
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Fuses The following table shows the fuses for the Quantum modules.

Part Number/Fuse Type Fuse Value Fuse Holder

042701994 8 A SloBlo Not required

043502405 5 A SloBlo Wickman 820 (Holder*)
Wickman 835 (Flush Cap)

043502515 1.5 A SloBlo Wickman 5700000000 
(Holder*)
Wickman 5750000100 (Cover)

043502516 2.5 A SloBlo Wickman 5700000000 
(Holder*)
Wickman 5750000100 (Cover)

043503948 2.5 A Not required

043508930 1.25 A 57-001-000

57-0078-000 3/4 A 57-001-000

57-0089-000 2 A SloBlo 57-001-000

3 AG Fast Acting 1/16 A, 250 V 1/16 A 3 AG Fuse Type
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C
Hardware Installation

At a Glance

Introduction This section provides information on selecting backplanes, selecting mounting 
brackets, space requirements for the Quantum system and mounting Quantum 
modules. 

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Hardware Installation – Selecting Backplanes 674

Hardware Installation – Mounting Brackets 681

Hardware Installation – Space Requirements for the Quantum System 684

Hardware Installation – Mounting Quantum Modules 686
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Hardware Installation – Selecting Backplanes

Overview Backplanes are designed to mechanically secure and electrically connect all 
modules used in drops. The backplane contains a passive circuit board which 
permits modules to communicate with each other and to identify their slot numbers 
without further switch settings. 
 
Refer to the following tables for front view illustrations and dimensions of the 
backplanes (all backplane dimensions are nominal).

The recommended length for the mounting screws should be within the following 
range:   0.24 in. (6 mm) - 0.52 in. (13 mm)
 
The head height of the screws should not exceed 0.14 in. (3.5 mm). 1/4' X 20 screws 
are recommended.

Backplanes The following table shows the backplanes.

Note: To meet vibration/shock specifications, the backplane must be mounted 
using all specified mounting holes. The mounting surface should be flat to within +/
- 1.0 mm. The backplane is mounted using standard hardware (described below).

Part Number Module Slots Weight (Old Model) Weight (New Model)

140 XBP 002 00 2 0.5 lbs (0.23 kg) 0.9 lbs (0.41 kg)

140 XBP 003 00 3 0.75 lbs (0.34 kg) 1.35 lbs (0.62 kg)

140 XBP 004 00 4 1.0 lbs. (0.45 kg) 1.8 lbs (0.82 kg)

140 XBP 006 00 6 1.4 lbs (0.64 kg) 2.7 lbs (1.23 kg)

140 XBP 010 00 10 2.2 lbs (1.0 kg) 4.5 lbs (2.04 kg)

140 XBP 016 00 16 3.5 lbs (1.58 kg) 7.2 lbs (3.27 kg)
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Two Position 
Backplane 
Figure

The following figure shows the two position backplane. 

A 290 mm / 11.42 inches

B 270 mm / 10.63 inches

C 175.5 mm / 6.91 inches

D 94.5 mm / 3.72 inches

E 10 mm / 0.39 inches

F 15 mm / 0.59 inches

G 102.61 mm / 4.04 inches

H 72.44 mm / 2.85 inches

A

B

C

D

E

F

G

H

Ground Screws

=Mounting Hole
Diameter: 8mm/0.31 inches. 

=Optional locations for Modbus Plus
communication cable grounding.
Diameter: 8 mm/0.31 inches

=Threaded mounting holes for
half and full height modules.
Diameter: 4mm/0.16 inches
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Three Position 
Backplane 
Figure

The following figure shows the three position backplane. 

A 290 mm / 11.42 inches

B 270 mm / 10.63 inches

C 175.5 mm / 6.91 inches

D 94.5 mm / 3.72 inches

E 10 mm / 0.39 inches

F 15 mm / 0.59 inches

G 143.13 mm / 5.64 inches

H 113.08 mm / 4.45 inches

A

B

C

D

E

F

G

H

Ground Screws

=Mounting Hole
Diameter: 8mm/0.31 inches. 

=Optional locations for Modbus Plus
communication cable grounding.
Diameter: 8 mm/0.31 inches

=Threaded mounting holes for
half and full height modules.
Diameter: 4mm/0.16 inches
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Four Position 
Backplane 
Figure

The following figure shows the four position backplane. 

A 290 mm / 11.42 inches

B 270 mm / 10.63 inches

C 175.5 mm / 6.91 inches

D 94.5 mm / 3.72 inches

E 10 mm / 0.39 inches

F 15 mm / 0.59 inches

G 183.69 mm / 7.23 inches

H 153.72 mm / 6.05 inches

A

B

C

D

E

F

G

H

Ground Screws

=Mounting Hole
Diameter: 8mm/0.31 inches. 

=Optional locations for Modbus Plus
communication cable grounding.
Diameter: 8 mm/0.31 inches

=Threaded mounting holes for
half and full height modules.
Diameter: 4mm/0.16 inches
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Six Position 
Backplane 
Figure

The following figure shows the six position backplane. 

A 290 mm / 11.42 inches

B 270 mm / 10.63 inches

C 175.5 mm / 6.91 inches

D 94.5 mm / 3.72 inches

E 10 mm / 0.39 inches

F 15 mm / 0.59 inches

G 265.1 mm / 10.44 inches

H 235 mm / 9.25 inches

A

B

C

D

E

F

G

H

Ground Screws

=Mounting Hole
Diameter: 8mm/0.31 inches. 

=Optional locations for Modbus Plus
communication cable grounding.
Diameter: 8 mm/0.31 inches

=Threaded mounting holes for
half and full height modules.
Diameter: 4mm/0.16 inches
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Ten Position 
Backplane 
Figure

The following figure shows the ten position backplane. 

A 290 mm / 11.42 inches

B 270 mm / 10.63 inches

C 175.5 mm / 6.91 inches

D 94.5 mm / 3.72 inches

E 10 mm / 0.39 inches

F 15 mm / 0.59 inches

G 427.66 mm / 16.84 inches

H 397.56 mm / 15.65 inches

I 198.78 mm / 7.825 inches

F
G

H

A

B

C

D

E Ground Screws

=Mounting Hole
Diameter: 8mm/0.31 inches. 

=Optional locations for Modbus Plus communication cable grounding.
Diameter: 8 mm/0.31 inches

=Threaded mounting holes for half and full height modules.
Diameter: 4mm/0.16 inches

I
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Sixteen Position 
Backplane 
Figure

The following figure shows the sixteen position backplane. 

A 290 mm / 11.42 inches

B 270 mm / 10.63 inches

C 175.5 mm / 6.91 inches

D 94.5 mm / 3.72 inches

E 10 mm / 0.39 inches

F 15 mm / 0.59 inches

G 670.74 mm / 26.41 inches

H 641.4 mm / 25.25 inches

I 427.6 mm / 16.83 inches

J 213.8 mm / 8.42 inches

Ground Screws

A

B

C

D

E

F

I

G

H

J

=Mounting Hole
Diameter: 8mm/0.31 inches. 

=Optional locations for Modbus Plus
communication cable grounding.
Diameter: 8 mm/0.31 inches

=Threaded mounting holes for
half and full height modules.
Diameter: 4mm/0.16 inches
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Hardware Installation – Mounting Brackets

Overview Brackets are required when mounting backplanes in 19 inch NEMA cabinets. These 
brackets support the 2 through 10 position backplanes. The bracket mounts to rails 
using standard NEMA hardware. 
 
Mounting brackets are offered in two sizes: 20 mm for back rail mounting, and 125 
mm for front rail mounting (refer to the following illustrations).

Backplane 
Mounting 
Brackets

The following table shows the mounting brackets.

Part Number Description

140XCP40100 125 mm Bracket

140XCP40200 20 mm Bracket
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125 mm 
Mounting 
Bracket

The following figure shows the 125 mm mounting bracket. 

A 125 mm / 4.92 inches

B 22.83 mm / 0.90 inches

C 17.5 mm / 0.69 inches

D 88.9 mm / 3.50 inches

E 7.1 mm / 0.28 inches

F 146.1 mm / 5.75 inches

G 88.9 mm / 3.50 inches

H 14.7 mm / 0.58 inches

I 436.6 mm / 17.19 inches

J 482.25 mm / 18.99 inches

K 20.2 mm / 0.79 inches

L 94.5 mm / 3.72 inches

M 175.5 mm / 6.91 inches

N 94.5 mm / 3.72 inches

Note: Before installing a Quantum backplane to a mounting bracket, ensure that 
the mounting holes of the bracket and backplane are properly aligned.

A

B

C

DE

F

G

H

J

I

K

L

M

N

Diameter of the mounting holes: 6.6 mm / 0.26 inches
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20 mm Mounting 
Bracket

The following figure shows the 20 mm mounting bracket. 

A 20 mm / 0.79 inches

B 22.83 mm / 0.90 inches

C 17.5 mm / 0.69 inches

D 88.9 mm / 3.50 inches

E 7.1 mm / 0.28 inches

F 146.1 mm / 5.75 inches

G 88.9 mm / 3.50 inches

H 14.7 mm / 0.58 inches

I 436.6 mm / 17.19 inches

J 482.25 mm / 18.99 inches

K 20.2 mm / 0.79 inches

L 94.5 mm / 3.72 inches

M 175.5 mm / 6.91 inches

N 94.5 mm / 3.72 inches

A

B

C

DE

F

G

H

I

J

K

L

M

N

Diameter of the mounting holes: 6.6 mm / 0.26 inches
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Hardware Installation – Space Requirements for the Quantum System

Overview When mounting Quantum systems in a cabinet, a 4 in. (101.60 mm) space should 
be maintained above and below the modules. Side spacing should be 1 in. (25.40 
mm) minimum. Wiring ducts up to 2 in. (50.80 mm) square may be centered 
horizontally between backplanes. 
 
Duct work or similar items mounted in this manner that extend further out than 2 in. 
require a 4 in. space (instead of 1 in.) between them and the upper and lower 
modules, to allow for air movement. (See p. 685 for the spacing required when 
installing Quantum systems.) There is no front clearance restriction regarding heat. 
Only sufficient mechanical clearance is required.

Spacing 
Requirements

The following table gives a summary of the spacing requirements for a Quantum 
system.

Minimum Spacing Location

4 in. (101.60 mm) Between the top of the cabinet and the top of the modules in the upper 
backplane.

4 in. Between the cabinet bottom and the bottom of the lower modules in 
the lower backplane.

4 in. Between the upper and lower modules when the backplanes are 
mounted one above the other.

1 in. (25.40 mm) On either side between the cabinet walls and end modules.

Note: Wiring ducts up to 2 in. x 2 in. (50.80 mm x 50.80 mm) may be centered between back 
planes. If the duct extends further than 2 in. out from the mounting panel, there must be a 4 
in. space between the modules and duct on the top and bottom.
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Spacing 
Requirements 
Figure

The following figure shows the Quantum system spacing requirements. 

4” (101.60 mm)

Top of Cabinet

1” (25.40 mm)

4” (101.60 mm)

1” (25.40 mm)

2” x 2” Maximum
(50.80 x 50.80 mm)
Wire Duct

4” (101.60 mm)

Bottom of Cabinet
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Hardware Installation – Mounting Quantum Modules

Overview Quantum modules, with the exception of power supply modules, can be inserted into 
any slot of any backplane, and, with the added exception of CPU modules, can be 
removed under power (hot swapped) without damaging modules or the backplane; 
power supply modules must be installed in the first or last slots of the backplane. 
Refer to the following figures and procedure when mounting modules. 

Possible danger to personnel or equipment.

An I/O module can only be hot swapped with the field side terminal strip removed.

Failure to follow this precaution can result in injury or equipment damage.

CAUTION
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Mounting 
Quantum 
Modules

The following figure shows a step-by-step procedure for mounting Quantum 
modules. 

Power
Supply

Module
Hooks

I/O Bus
Connector

Side view of installing a
module to the backplane

a

b

c

3

1

2

Screw

1

2

3

If required for the application, select and install
a 20 mm or 125 mm mounting bracket to the
rack using standard hardware.

Select and install the appropriate backplane to
the mounting bracket using standard hardware
and remove the plastic backplane connector
dust covers.

a. Mount the module at an angle on to the two
    hooks located near the top of the backplane.
b. Swing the module down to make an
    electrical connection with the backplane I/O
    bus connector.
c. Tighten the screw at the bottom of the
    module to fasten it to the backplane.

The maximum tightening torque for this
screw is 2-4 in-lbs (0.23 - 0.45 Nm).

Module

Mounting Screw

Terminal Strip
I/O Screws

Terminal
Strip

Mounting Screw

4

5

Install the appropriate terminal strip (if required) on the
module, and with a philips screwdriver tighten the
mounting screws at the top and bottom of the terminal.

The maximum tightening torque for the mounting
screws is 10 in-lbs (1.13 Nm).

With a philips screwdriver, make all I/O connections
to the terminal strip as shown in the individual
Quantum module wiring diagrams.

The maximum tightening torque for the terminal
strip field wiring screws is 10 in-lbs (1.13 Nm).
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Installing Module 
Terminal Strip 
Jumper Clips

Terminal strip jumper clips (see below) are installed when contiguous I/O points 
need to be jumpered (i.e., the AVO 020 00 Analog Voltage Out module). Follow the 
procedure below for installing jumper clips. 

3

Insert
Jumper Clip

Terminal Strip
I/O Screw

140
AVO 020 00
ANALOG VOLTAGE OUT

Inserted Jumper Clip

Exploded view of an inserted jumper clip

4

5

1

2

3

4

Turn power off to the system.

Remove the terminal strip from the
module (see next page).

Loosen the terminal strip I/O screws of
the points that you want jumpered.

Insert the jumper clip under the loosened
screws (see exploded view below).

Tighten the screws and reinstall the
module (see previous page).
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Removing a 
Quantum I/O 
Terminal Strip

The Quantum Automation Series I/O terminal strips have been designed with a pry 
slot to assist in their removal. Follow the procedure below to remove the terminal 
strip. 

140
DDO84300
10-80 Vdc Out

Pry Slot

(Insert screwdriver)

(Exploded View)

Mounting Screws

2

1

1 Loosen the terminal strip mounting

screws located at the top and

bottom of the terminal strip.

2 Located the pry slot at the top of the

terminal strip near the top

mounting screw.

3 From the front and at an angle,

insert a flat edge screwdriver into

the pry slot and lever the top of the

terminal strip away from the

module.

4 Once the top of the terminal strip

has been loosened, the terminal

strip may be completely removed

by continuous outward pressure

with the screwdriver.

5 To reinstall the terminal strip into

the module, follow  the procedure

previously described.

3

4

Pry Slot

Backplane

Module
(Side view)
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Removing a 
Quantum Module 
Door

The Quantum Automation Series module terminal strips have been designed with a 
flexible, removable door to allow for easier wiring and access to the terminal strip. 
Follow the procedure below to remove the module door. 

140
DDO84300

10-80 VDC OUT

1 Open the module door.

2 Place your thumb near the middle

of the door (as illustrated).

3 With your thumb, apply pressure

until the door bends and the door

hinge pins pop out of the retaining

holes at the top and bottom of the

terminal strip.

4 After wiring the module, reinstall the

door using the reverse of the above

procedure.
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D
Power and Grounding Guidelines

At a Glance

Introduction This section provides information of power and grounding considerations for AC and 
DC powered systems, system design considerations for Quantum power supplies, 
grounding and closed system installation. 

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Power and Grounding Considerations for AC and DC Powered Systems 692

System Design Considerations for Quantum Power Supplies 703

Grounding 710

Closed System Installation 712
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Power and Grounding Considerations for AC and DC Powered Systems

Overview The required power and grounding configurations for AC powered and DC powered 
systems are shown in the following illustrations.
 
Each backplane shown has its own ground connection; that is, a separate wire 
returning to the main grounding point, rather than "daisy chaining" the grounds 
between power supplies or mounting plates. 
 
The main grounding point is the local common connection of the panel ground, 
equipment ground, and earth grounding electrode.
 
Also shown are power and grounding configurations of AC and DC systems required 
for CE compliance. The CE mark indicates compliance with the European Directive 
on Electromagnetic Compatibility (EMC) (89/336/EEC) and the Low Voltage 
Directive (73/23/EEC). In order to maintain compliance, the Quantum system must 
be installed per the installation instructions.
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AC Powered 
Systems

The following figure shows the AC powered systems. 

Note: this power and grounding configuration is compliant with the CE standards 
for the 140CPS11420 and 140CPS12420 power supplies, and for the 
140CPS11100 (PV 01 or greater) power supply.

AC POWER
SOURCE

AC POWER
SOURCE

FUSE

FUSE

AC L

AC N*

AC L

AC N*

PANEL
GROUND

POINT

EQUIPMENT
(CHASSIS)
GROUND

AC POWER
SOURCE

FUSE
AC L

AC N*

EQUIPMENT
(CHASSIS)
GROUND

GROUND
SCREWS

*AC N should be earth grounded. If it is not earth
grounded, it must be fused (refer to local codes).

GROUND
SCREWS

GND

GND

BACKPLANES

PS C
P
U

I/O
or
C
O
M
M

I/O

C
O
M
M

I/O

C
O
M
M

I/O

C
O
M
M

oror or

I/O
or
C
O
M
M

I/O
or
C
O
M
M

I/O
or
C
O
M
M

PS C
P
U

PS
RED/

GND

RED/
SUM SUM
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DC Powered 
Systems

The following figure shows the DC powered systems. 

FUSE

+24 VDC

24 V COM*

FUSE

24 V COM*

24 V

EARTH GROUND

*It is recommended that the 24 V
power be earth grounded.

PANEL
GROUND

POINT

EQUIPMENT
(CHASSIS)
GROUND

GND

GND

GROUND
SCREWS FUSE +24 VDC

24 V COM*

GND

PS C
P
U

I/O
or
C

C
P
U

PS

O
M
M

I/O
or
C
O
M
M

I/O
or
C
O
M
M

I/O
or
C
O
M
M

I/O
or
C
O
M
M

I/O
or
C
O
M
M

I/O
or
C
O
M
M

PS
RED/

BACKPLANES

+24 VDC

RED/
SUM SUM
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AC Powered 
Systems for CE 
Compliance

The following figure shows the AC powered systems for CE compliance. 

AC
POWER
SOURCE

EARTH
GROUND

AC L

AC N

FUSE

See detailed AC Powered System Figure.

SHIELDED CABLE
AND FERRITE BEAD

BROWN

BLUE

LINE   LOAD

LINE
FILTER

BROWN

BLUE

GREEN/YELLOW

SHIELDED
CABLE

PANEL
GROUND

GROUND
SCREWS

SHIELDED CABLE BROWN

BLUE

BROWN

BLUE

LINE   LOAD

LINE
FILTER

CASE GND

SHIELDED
CABLE

REDUNDANT/SUMMABLE
POWER SUPPLY

BACKPLANE

PS

L
N

C
P
U

I/O
or
C
O
M
M

I/O
or
C
O
M
M

I/O
or
C
O
M
M

I/O
or
C
O
M
M

PS

L
N

CASE GND

European Compliance

To maintain CE compliance with the European Directive on EMC (89/336/EEC), the 
140CPS11100 (PV00 only), 140CPS11400, 140CPS11410, and 140CPS12400 power 
supplies must be installed in accordance with these instructions.

Failure to follow this precaution can result in injury or equipment damage.

Requirements Compliance

For installations that must meet "Closed System" requirements, as defined in EN 61131-2 
(without relying upon an external enclosure), connector models 140 XTS 00100 and 140 XTS 
00500 are required. Also, if an external Line Filter is used, it must be protected by a separate 
enclosure which meets the "finger safe" requirements of IEC 529, Class IP20 (see p. 712).

Failure to follow this precaution can result in injury or equipment damage.

CAUTION

CAUTION
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Detailed AC 
Powered System

The following figure shows the details for the AC powered system for CE 
compliance. 

AC Powered System for CE Compliance
Detailed Installation Illustration

AC LINE
(BROWN)

AC NEUT
(BLUE)

GND
(GRN/YEL)

EARTH
GROUND

PANEL
GROUND

SHIELD

1 2 3

4
BROWN

BLUE

CASE TAB

GREEN/YELLOW*
(TO GROUND SCREW ON
QUANTUM BACKPLANE)

Line Filter

BLUE

BROWN

BACKPLANE
GND SCREWS

Quantum Backplane
140 XBP XXX 00

GND
LEAD

Shield
GND Lead

*Note: Only one ground wire per backplane is required.
 In redundant and summable systems, this lead is not
 connected for the additional line filter/power supply.

Quantum Power Supply

Wire to the power supply as follows:

Line (Brown wire)
Neutral (Blue wire)
GND (Green/Yellow wire)

1
3

4
6

�
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The following table shows the list of parts for the AC Powed System figure.

Callout Vendor (or 
equivalent)

Part Number Description Instruction

1 Offlex Series 
100cy

35005 Line Cord Terminate the shield at panel 
ground; the filter end of the 
shield is not terminated.

2 Steward 28 B 0686-200 Ferrite Bead Install next to the filter and 
secure with tie wraps at both 
ends of the ferrite bead.

Fair Rite 2643665702

3 Schaffner FvN670-3/06 Line Filter (fast on terminals)
Dimensions:
Length:               3.4" (85 mm)
Width:                 2.2" (55 mm)
Height:               1.6" (40 mm)
Mounting Holes: 0.2 in (5.3 mm) dia.,
3 in (75 MM) centerline mounted.
Fast on terminals: 0.25 in (6.4 mm)

Install next to the power 
supply.

4 N/A N/A Ground Braid
Flat braid 0.5 in (134 mm) with a 
maximum length of 4" (100 mm)

N/A

5 Offlex Series 
100cy

35005 Line Cord
The maximum length is 8.5" (215 mm)

Third lead (green/yellow) is 
not used; terminate the 
shield at the power supply 
ground terminal.
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24 Vdc Powered 
Systems for CE 
Compliance

The following figure shows the 3 A, 24 Vdc powered systems for CE compliance. 

See System for CE Compliance Figure.

Shielded Cable and
Ferrite Bead

24 Vdc
Common

+24 Vdc

EARTH GROUND

SHIELD
GND

GROUND
SCREWS

BACKPLANE

PS C
P
U

I/O I/O I/O

European compliance

To maintain CE compliance with the European Directive on EMC (89/336/EEC) 
and the Low Voltage Directive (73/23/EEC), the 140CPS21100, the 
140CRA21120, and the 140CRA21220 must be installed in accordance with these 
instructions.

Failure to follow this precaution can result in injury or equipment damage.

CAUTION

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 3281 of 3383



Pwr. & Grnding. Guide

840 USE 100 00 11/2004 699

Detailed System 
for CE 
Compliance

The following figure shows the detailed installation for the CE compliance system 
and the parts list callouts. 

The following table provides a list of parts for the CE Compliance Figure.

QUANTUM
BACKPLANE

GND SCREWS
1

2

GND
LEAD

GREEN/
YELLOW+24 VDC

24 VDC
COM

BROWN

BLUE

EARTH 
GROUND  

GREEN/
YELLOW

SHIELD
GND
LEAD

QUANTUM BACKPLANE
140 XBP XXX 00

Quantum Power Supply

Wire to the power supply
as follows:

24 Vdc COM (Blue wire)
+24 Vdc (Brown wire)
GND

1
2

5
6

3
4

Callout Vendor 
(or equivalent)

Part Number Description Instruction

1 Offlex Series 
100cy

35005 Line Cord Terminate the shield at the 
power supply ground terminal

2 Steward 28 BO686-200 Ferrite Bead Install next to the filter and 
secure with tie wraps at Both 
ends of the ferrite bead.

Fair Rite 2643665702
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125 Vdc Powered 
System

The following figure shows the 125 Vdc powered system for CE compliance. 

See detailed illustration on next page.

SHIELDED CABLE AND 
FERRITE BEAD 

+125 VDC

125 VDC
COMMON 

EARTH
GROUND

SHIELD
GND

GROUND 
SCREWS 

SHIELDED CABLE AND FERRITE BEAD 

BACKPLANE

PS C
P
U

I/O
or
C
O
M
M

I/O
or
C
O
M
M

I/O
or
C
O
M
M

I/O
or
C
O
M
M

PS
RED

European compliance

To maintain CE compliance with the European Directive on EMC (89/336/EEC) 
and the Low Voltage Directive (73/23/EEC), the 140CPS51100 and the 
140CPS52400 must be installed in accordance with these instructions.

Failure to follow this precaution can result in injury or equipment damage.

CAUTION
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125 Vdc Powered 
Installation

The following figure shows the detailed installation for the 125 Vdc powered system 
for CE compliance with parts list callouts. 

QUANTUM
BACKPLANE

GND SCREWS

GND
LEAD

GREEN/
YELLOW

BROWN
1

2

BLUE

+125 VDC

125 VDC

GREEN/
YELLOW

SHIELD
GND LEAD Quantum Power Supply

Wire to the power supply as follows:

+125 Vdc (Brown wire)
125 Vdc COM (Blue wire)
GND

1
2

3
4

5
6

EARTH GROUND

COMMON

Quantum Backplane
140XBPXXX00
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The following table provides a list of parts for the 125 Vdc Powered Installation 
Figure..

Callout Vendor (or 
equivalent)

Part Number Description Instruction

1 Offlex Series 
100cy

35005 Line Cord Terminate the shield at the 
power supply ground terminal

2 Steward 28 BO686-200 Ferrite Bead Install next to the filter and 
secure with tie wraps at Both 
ends of the ferrite bead.

Fair Rite 2643665702

European compliance

To maintain CE compliance with the European Directive on EMC (89/336/EEC) 
and the Low Voltage Directive (73/23/EEC), the 140CPS51100 and the 
140CPS52400 must be installed in accordance with these instructions.

Failure to follow this precaution can result in injury or equipment damage.

CAUTION
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System Design Considerations for Quantum Power Supplies

Overview There exist some important design differences between various models of Quantum 
power supplies that require careful consideration by the system designer in order to 
achieve maximum system performance. The principal difference lies in the 
generation within the power supply of important backplane signals related to the 
health of the power supply and the status of the input power.
 
All Quantum power supplies include on-board early power fail detection logic which 
is used to signal all other modules on the backplane that input power has failed. This 
signal is called POK (power OK) and is active high (i.e., when the signal is high, 
power is OK).
 
There is both an internal (to the power supply) and an external (as seen by the 
backplane and all other modules) version of the POK signal. The internal POK signal 
is represented by the Pwr ok LED (light emitting diode) on the front panel of all power 
supplies. 
 
The system POK signal is generated so that there is sufficient time between the 
negative going edge of system POK (power has failed) and the actual interruption of 
power to the backplane. This early warning of power failure is necessary for the 
Quantum executive to perform an orderly system shutdown.
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Standalone 
Power Supplies

Three models of standalone power supplies are offered:

The following figure shows the single internal POK that relates directly to the 
Quantum system POK. 

•  140CPS11100  115...230 Vac input 3 A output

•  140CPS21100 24 Vdc input 3 A output

•  140CPS51100 125 Vdc input 3 A output

Equipment compatibility.

Standalone units must be the only power supply installed in a backplane. No fault 
tolerant or redundant capability exists in systems powered by standalone power 
supplies.
In systems powered by a standalone power supply, the internal power supply POK 
is provided directly to the Quantum system POK. 

Failure to follow this precaution can result in injury or equipment damage.

CAUTION

Standalone CPS
Internal POK QuantumSystem POK
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Summable 
Power Supplies

Four summable power supply models are offered:

A summable power supply may be used as a standalone power supply without 
reservation in any Quantum system.
 
For systems configured with a mix of CPS, NOM, expert, and l/O modules, whose 
total current consumption from the backplane exceeds the current provided by one 
summable supply, two summable supplies may be used in a single backplane. In 
such a system, the total current available on the backplane is the sum of the 
capability of both supplies:
� 16 A for two 140CPS11410
� 16 A for two 140CPS21400
� 16 A for two 140CPS41400
� 20 A for two 140CPS11420
� 16 A for one 140CPS11410 and one 140CPS11420
 
Use only like summable power supplies (same product reference) except for 
140CPS11410 and 140CPS11420, which can be summed.
 
The summable supplies are designed so that they split the current supplied to the 
load almost equally, which also has the added benefit of increasing total system 
MTBF, and to distribute the thermal load across the backplane. Summable supplies 
should be installed at opposite ends of in the Quantum backplane to maximize the 
system thermal performance.
 
The Quantum system POK signal in systems powered by two summable power 
supplies is only true (power is OK) when both internal POK signals (in the 
140CPSX14X0) are true. Quantum summable power supplies are not hot-
swappable.
The following figure shows that the internal summable supply Quantum POKs are 
ANDed to create the Quantum System POK. 

•  140CPS11410 115...230 Vac input 8 A output

•  140CPS11420 115...230 Vac input 11 A output

•  140CPS21400 24 Vdc input 8 A output

•  140CPS41400 48 Vdc input 8 A output

Summable CPS
Internal POK

Summable CPS
Internal POK

and Quantum System POK
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The proper method for starting systems powered by summable power supplies is to 
insert both supplies in the backplane in an unpowered state, and then apply power 
to each supply. For 140CPS11410, 140CPS21400, and 140CPS414 models, there 
is no requirement to power each supply simultaneously. For 140CPS11420, or 
wherever this module is operated with a 140CPS11410, the delay between the two 
powering times should not be greater than five seconds. The system designer must 
realize that the operation of the summable supply described above is independent 
of total backplane load, i.e., even if the total load on the backplane is less than 8 A, 
if there are two summable supplies installed in the backplane, the system POK is 
generated as shown in this section.
 
For the special case of a single summable supply used as a standalone, the system 
POK generation reverts to the standalone case as shown previously in this section.
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Redundant 
Power Supplies

Five redundant power supply models are offered:

Similar to the summable supplies, the Quantum redundant power supplies also 
contain circuitry which forces the installed power supplies to share output current 
almost equally. An important difference between the summable and the redundant 
supply lies in the system POK generation circuitry. 
 
The Quantum system POK signal in systems powered by redundant power supplies 
is true (power is OK) if either or both internal POK is true. The following figure shows 
the internal Quantum redundant supply POKs are ORed to create the Quantum 
System POK. 

Another important difference from the summable system is the total available 
system backplane loading. If there are N redundant power supplies installed in a 
backplane, the total backplane load must not exceed the capability of N – 1 supplies. 
 
For example:
� If three 8 A redundant power supplies are installed (N = 3), the maximum 

backplane load available for redundant operation is the current sourced by N – 1 
( = 2) supplies, which is 16 A.

� if two 8 A power supplies are installed in the backplane (N = 2), the maximum 
backplane load available for redundant operation is the current sourced by N – 1 
( = 1) supplies, which is 8 A.

•  140CPS12400 115 ... 230 Vac input 8 A output

•  140CPS12420 115 ... 230 Vac input 10 A output

•  140CPS22400 24 Vdc input 8 A output

•  140CPS42400 48 Vdc input 8 A output

•  140CPS52400 125 Vdc input 8 A output

Note: Redundant power supply module health may be monitored in an I/O module 
health status word. (Refer to the STAT Block description in Modicon Ladder Logic 
Block Library User Guide, 840USE10100.)

Quantum
System

POK

Redundant CPS
Internal POK

Redundant CPS
Internal POK

OR
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If these constraints are observed, then in a system of two or three redundant 
supplies, one supply (it doesn’t matter which one) is hot-swappable. This is possible 
because there is excess capacity in the N – 1 remaining supplies to source the 
backplane current while the Nth supply is being swapped.
 
An obvious extension to this argument is that a single redundant power supply may 
be used as a standalone supply (but the lowest cost solution will be achieved by 
using a summable or standalone supply for this application). 

Limits to Backplane Load

 
� If two 140CPS12420 power supplies are installed in the backplane, the 

maximum backplane load available for redundant operation is 10 A.
� If three 140CPS12420 power supplies are installed in the backplane, the 

maximum backplane load available for redundant operation is 20 A.
Use only like redundant power supplies except for 140CPS12420 which can be 
mixed with one 140CPS22400 or one 140CPS42400.
� If one CPS12420 is installed with one 140CPS22400 or one 140CPS42400 in 

the backplane, the maximum backplane load available for redundant operation 
is 8 A.

� If one 140CPS12420 is installed with two 140CPS22400 or two 140CPS42400 
in the backplane, the maximum backplane load available for redundant 
operation is 16 A.

� If two 140CPS12420 are installed with one 140CPS22400 or one 
140CPS42400 in the backplane, the maximum backplane load available for 
redundant operation is 16 A.

Failure to follow this precaution can result in injury or equipment damage.

CAUTION
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Compatibility 
Issues

Power supplies:
 
� With the exception of standalone models, power supplies with the same model 

number are always compatible when installed in the same backplane.
�  

Do not mix different models of power supplies on the same backplane, except in 
the following combinations:
� One 140CPS11420 and one 140CPS11410 power supply may be installed for 

configurations consuming more than the rated current of one supply. In this 
case the total load capacity is 16 A @ 60  C.

� One 140CPS12420 and one 140CPS22400 power supply may be used for 
configurations requiring power for uninterrupted system operation with 
redundancy between an AC voltage source and a 24 Vdc voltage source. In 
this case, the total load capacity is 8 A @ 60° C. Three redundant supplies can 
also be mixed in a backplane. See p. 707 for details.

� One 140CPS12420 and one 140CPS42400 power supply may be used for 
configurations requiring power for uninterrupted system operation, with 
redundancy between an AC voltage source and a 48 Vdc voltage source. In 
this case the total load capacity is 8 A @ 60  C. Three redundant supplies can 
also be mixed on a backplane. See p. 707 for details.

�  
Do not mix DC input power supplies into the same backplane as the 
corresponding AC version.

�  
Do not use a standalone power supply in combination with any other supply in the 
same backplane. 

 
DIO:
 
� While it is possible to use a standalone or a summable power supply with a DIO 

drop (as long as the DIO input is left unpowered), it is not possible to use a 
redundant supply with the DIO drop. 

�  
The added power supply must not be included in the system I/O map. 

�  
The added power supply need not be of the same type as the DIO adapter. AC 
powered supplies may be used with DC type adapters and vice-versa. 

�  
DIO module current load with an added power supply is typically 200 mA. 
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Grounding

Overview This appendix provides information on grounding issues for the chassis, power 
supply Modbus Plus, and other equipment and system requirements. 

Chassis 
Grounding

A chassis ground wire is required for each backplane. The wire is connected 
between one of four ground screws (located on the backplane) and the main ground 
point of the power system. This wire should be green (or green with a yellow stripe) 
and the AWG rating must be (at a minimum) sized to meet the fuse rating of the 
supply circuit. 

Power Supply 
Grounding

On each power supply connector there is a ground connection. This connection 
must be made for safety reasons. The preferred connection is between the power 
supply connector ground terminal and one of the backplane ground screws. This 
wire should be green (or green with a yellow stripe) and at a minimum the same 
AWG rating as the power connections to the supply.
 
In backplanes with multiple power supplies, each supply should have a ground 
connection between its input connector and the backplane ground screws. 

Modbus Plus 
(MB+) 
Communication 
Tap Grounding

Modbus Plus network drop cables require a ground connection to the backplane. 
The connection is made by means of a metal loop clamp that grounds the cable 
shield to the ground point. The maximum allowable distance from the ground point 
to the drop cable’s connector is 30 cm (11.8 in).

Note: It is recommended that the power supplying the I/O modules be grounded at 
the main ground point.
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Modbus Plus 
Grounding 
Figure

The following figure shows Modbus Plus grounding information. 

Other Equipment 
Grounding

Other equipment in the installation should not share the grounding conductor of the 
system. Each piece of equipment should have its own grounding conductor 
returning to the main grounding point from which the equipment power originates.

Systems with 
Multiple Power 
Feeds

In systems with multiple power feeds, the grounding should proceed in the same 
manner as single feed systems. However, a zero volt potential difference must be 
maintained between the equipment grounding conductors of the separate systems 
to prevent current flow on communication cables.

Loop Clamp
(supplied with
Modbus Plus Tap)

Modbus Plus
Drop Cable

Remove outer
jacket to expose
the shield braid.

0.5 in
(13 mm)

min

11.8 in
(30 cm)

max
Existing backplane
ground screw  may be
used if wire space
and clearance allows.

Ground
Screws

MB+

Use holes  along backplane
mounting flange to secure clamp.
Customer electrical panel may
need to be drilled and tapped.

European compliance

To maintain CE compliance with the European Directive on EMC (89/336/EEC), 
the Modbus Plus drop cables must be installed in accordance with these 
instructions.

Failure to follow this precaution can result in injury or equipment damage.

CAUTION
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Closed System Installation

Overview For installations that must meet "Closed System" requirements, as defined in EN 
61131-2 (without relying upon an external enclosure) in which an external Line Filter 
is used, it must be protected by a separate enclosure which meets the "finger safe" 
requirements of IEC 529, Class IP20.

AC/DC 
Installation

The following figure shows the detailed installation for the AC and DC powered 
systems for CE closed system compliance. 

AC & DC Powered Systems for CE

Closed System Compliance Detailed

Installation Illustration

AC LINE
(BROWN)

AC NEUT
(BLUE)

GND
(GRN/

YEL)

EARTH
GROUND

PANEL
GROUND

SHIELD

GREEN/YELLOW*
(TO GROUND SCREW ON
QUANTUM BACKPLANE)

BACKPLANE
GND SCREWS

QUANTUM BACKPLANE
140XBPXXX00

GND
LEAD

*  Note: Only one ground wire per backplane is required.
   In redundant and summable systems, this lead is not
   connected for the additional line filter/power supply.

** Note: Connectors 140 XTS 005 00 (for all power
    supplies) and 140 XTS 001 00 (for all I/O modules)
    must be ordered separately. 

Quantum Power Supply

Wire to the power supply as follows:

Line (Brown wire)
Neutral (Blue wire)
GND (Green/Yellow wire)

5

STRAIN RELIEF
BUSHING

STRAIN RELIEF
BUSHING

SHIELD
GND LEAD

**140XTS00500
CONNECTOR REQUIRED

PROTECTIVE COVER
FOR LINE FILTER

WIRING DETAILS
FOR LINE FILTER
SHOWN ON NEXT
PAGE
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Protective Cover The protective cover must completely enclose the line filter. Approximate 
dimensions for the cover are 12.5 cm by 7.5 cm. Wire entry/exit shall be through 
strain relief bushings. 

Line Filter 
Connections

The following figure shows the wiring connections to the enclosed line filter. 

Protective Cover Green/Yellow
(To ground screw on
Quantum backplane)

Ground wire for
metal box (Not
required for plastic box)

BrownBrown

Blue

Case tab

Blue
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E
CableFast Cabling

At a Glance

Introduction The following information pertains to the CableFast cabling system. 

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Features of the CableFast Cabling System 716

140 CFA 040 00 Quantum CableFast Cabling Block 722

140 CFB 032 00 Quantum CableFast Cabling Block 724

140 CFC 032 00 Quantum CableFast Cabling Block 727

140 CFD 032 00 Quantum CableFast Cabling Block 733

140 CFE 032 00 Quantum CableFast Cabling Block 735

140 CFG 016 00 Quantum CableFast Cabling Block 737

140 CFH 008 00 Quantum CableFast Cabling Block 742

140CFI00800 Quantum CableFast Cabling Block 746

140CFJ00400 Quantum CableFast Cabling Block 750

140CFK00400 Quantum CableFast Cabling Block 754

CableFast Cables 758

CableFast Accessories 763
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Features of the CableFast Cabling System

Overview The CableFast wiring system consists of pre-wired Quantum field wiring terminal 
strips, available in various cable lengths that are terminated with "D" type 
connectors. The "D" connectors plug into DIN rail-mounted terminal blocks offered 
in straight through or special application versions. Cables and terminal blocks are 
ordered separately and all terminal blocks may be used with any cable length. Pigtail 
cable versions are also available.

Quantum 
Modules and 
Backplane

The following figure shows the Quantum modules and backplane components. 

Note: Ensure that the wiring panduits are large enough to support 12 ft. cables.

1A801A79

2A
82

2A
81

CableFast Cables

CableFast Terminal
Blocks on DIN Rails

Wiring 
Panduit

Wiring 
Panduit

MODICON MODICON MODICON MODICON MODICON MODICON
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Specifications All CableFast systems are designed to the following specifications. 

Specifications

Power Ratings 150 Vac/Vdc @ 0.5 A per point 

150 Vac/Vdc @ 2.0 A per point *
*Requires the 140CFG01600 Terminal Block and the 
140XTS012XX Cable

Dielectric Withstanding Voltage 1060 Vac and 1500 Vdc

Creepage and Clearance per IEC 1131, UL 508, CSA 22.2 #142-1987

Terminal Block Wire Sizes per 
Terminal

One wire - #12 AWG (2.5 mm2)

Two wires - #16 AWG (1.0 mm2) and above (See below 
for the maximum number of wires allowed per terminal.)

Note: It is recommended that no more than two wires be 
used at one time.

Wire Size              Number of Wires

#24                       4
#22                       4
#18                       3
#16                       2
#14                       1
#12                       1

Terminal Screw Size M3 

Screwdriver Head Size 0.13" (3.3 mm) flat head min.

Terminal Screw Type Captive

Terminal Screw Finish Tin plate (197 in min.)

Terminal Screw Tightening 
Torque

7.2 lb.-in (0.8 Nm)

System Flammability Rating 94 V-2

Temperature

Operating 0 ... 60° C (32 ... 140° F)

Storage -40 ... +65° C (-40 ... +149° F)

Humidity 0 ... 95% RH noncondensing

Altitude 6,666 ft. (2000 m) full operation

Shock +/- 15 g peak, 11 ms, half sine wave

Vibration 10 ... 57 Hz @ 0.075 mm displacement
57 ... 150 Hz @ 1 g, total 10 sweeps

Mounting Configuration DIN rail mount, NS35/7.5 and NS32
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Terminal Block 
Selection Guide

Use this table to select valid combinations of Quantum I/O modules and CableFast 
terminal blocks.

140ACI03000 X X X

140ACO02000 X X X

140ACI04000 X

140ACO13000 X

140ARI03010 X

140ATI03000 X (See Note 3)

140AMM09000 X

140AVI03000 X X X

140AVO02000 X X

140DAI34000 X X

140DAI35300 X X X X

140DAI44000 X X

140DAI45300 X X X X

140DAI54000 X X

140DAI54300 X

140DAI55300 X X X X

140DAI74000 CableFast Not Allowed

140DAI75300 CableFast Not Allowed

140DAM59000 X (See Note 1)

140DAO84000 X (See Note 2)

140DAO84010 X (See Note 2)

140DAO84210 X (See Note 2)

140DAO84220 X (See Note 2)

140DAO85300 X (See Note 1)

140DDI15310 X X

140DDI35300 X X X

140DDI35310 X

140DDI36400 Not compatible with CableFast. See p. 542 for recommended cables
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140DDI67300 X

140DDI84100 X

140DDI85300 X X X X

140DDM39000 X

140DDM69000 X (See Note 1)

140DDO15310 X

140DDO35300 X X X

140DDO35301 X X X

140DDO35310 X

140DDO36400 Not compaitble with CableFast. See p. 601 for recommended cables.

140DDO84300 X (See Note 2)

140DDO88500 X (See Note 1)

140DRA84000 X (See Note 1)

140DRC83000 X (See Note 1)

140DSI35300 X

140DVO85300 X

X = Valid Selections.   

14
0C

FA
04

00
0

14
0C

F
B

03
20

0

14
0C

F
C

03
20

0

14
0C

F
E

03
20

0

14
0C

F
E

03
20

0

14
0C

F
G

01
60

0

14
0C

F
H

00
80

0

14
0C

F
I0

08
00

14
0C

F
J0

04
00

14
0C

F
K

00
40

0

Note: These are the maximum load current capacities of the 140CFA04000 and 
CFG01600 terminal blocks:
1. When using the 140CFA04000 terminal block, the indicated module outputs are 

limited to 0.5 A per point, 150 Vac maximum and 0.5 A per point, 150 Vdc maximum.
2. When using the 140CFG01600 terminal block and either the 140XTS012xx or 

140XTS102XX high power cables, the indicated module output ratings are 2 A per 
point, 150 Vac maximum, and 2 A per point, 150 Vdc maximum.

3. The 140CFA04000 block does not incorporate an isometric barrier and is not 
recommended for use with the 140ATI03000 TC module. Without such a barrier, 
temperature readings may vary up to 2 degrees from one end of the block to the 
other. If the application can tolerate this temperature error, the block (and module 
remote CJC) may be used.
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CableFast 
Terminal Blocks

This table includes descriptions for the following terminal blocks.

Block Number Block Description

140CFA04000 The A block is a straight through point to point connection on the terminal 
block. Wiring of this block is identical to wiring the Quantum I/O connector 
(140XTS00200).

140CFB03200 The B block is used for individually fused 2-wire digital inputs. This terminal 
block is designed to prevent a single point failure from affecting the 
remaining inputs. It is not recommended for sourced 1-wire inputs 
(powered from the field).

140CFC03200 The C block provides connection for 32 group fused input or output points. 
The block may be used for 1- or 2-wire inputs or outputs, and features a 
fuse per group, four groups total. Users select input or output mode via four 
switches located on the module. (The default is input mode.)

140CFD03200 The D block is used for sensors requiring either 2- or 3-wire electrical 
interface. A fuse per group is supplied to accommodate the I/O module (4) 
groups. 

140CFE03200 The E block provides connection for 32 individually fused 24 Vdc outputs. 
1- and 2-wire interfacing may be selected. Field power must be supplied to 
the four groups.

140CFG01600 The G block is a high power output block used on both AC and DC circuits 
requiring up to 2 A. Individual fusing is provided and may be used in both 
1- and 2-wire installations. It is also used for isolated AC modules.

140CFH00800 The H block is used for analog inputs, with individual fusing provided per 
channel. This interface provides plus, minus, shield, and power supply 
interface for both field and loop power configurations.

140CFI00800 The I block is used for analog inputs. This interface provides plus, minus, 
shield, and power supply interface for both field and loop power 
configurations.

140CFJ00400 The J block is used for analog outputs, with individual fusing provided per 
channel. This interface provides plus, minus, shield, and power supply 
interface for both field and loop power configurations.

140CFK00400 The K block is used for analog outputs. This interface provides plus, minus, 
shield, and power supply interface for both field and loop power 
configurations.
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CableFast 
Terminal Block 
Features

All CableFast terminal blocks have the following features. 

CableFast 
Terminal Block 
Stacking 
Convention

The following figure and table show the stacking convention used by CableFast 
terminal blocks. 

CableFastTM

140 CFA 040 00
UL FILE  E123528

SHIELD

UL component
recognized.

Standard DIN rail
mounting for quick
installation.

A standard 50 pin “D” connector.

Field side wiring terminals accommodate #12 
AWG to #24 AWG (2.5 mm² to 0.2 mm²) wire.

Marking label for Quantum 
backplane, module group, 
and/or slot information.

Layer 3

Layer 2

Layer 1

Signal
Positive
Negative

Signal
Positive

Signal
Negative

Layer 3
Layer 2
Layer 1
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140 CFA 040 00 Quantum CableFast Cabling Block

Overview The A block is a straight-through point-to-point connection on the terminal block. 
Wiring this block (and other CableFast cabling blocks) is identical to wiring the 
Quantum I/O connector (140 XTS 002 00). 

140 CFA 040 00 
terminal block

The following terminal block is unique to the 140 CFA 040 00 module. 

Application 
notes

The following are the application notes for the 140 CFA 040 00 terminal block.
1. Configuration – two columns
2. Compatibility – this terminal block provides straight through (point-to-point) 

connection.

CableFastTM

140 CFA 040 00
UL FILE  E123528

SHIELD

Note: You may use this terminal block with all Quantum I/O modules except the 
140 ATI 030 00 thermocouple module. 
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140 CFA 040 00 
Dimensions

  

140 CFA 040 00 
Wiring Diagram

  

3.0 in
(76.2 mm)

4.5 in
(114.3 mm)

2.3 in
(58.4 mm)

1
2

3
4

5
6

7
8

9
10

11
12

13
14

15
16

17
18

19
20

21
22

23
24

25
26

27
28

29
30

31
32

33
34

35
36

37
38

39
40

The wiring of the 140 CFA
040 00 block is identical to
that of the 140 XTS 002 00

Quantum I/O connector.

Refer to the module wiring
diagrams.
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140 CFB 032 00 Quantum CableFast Cabling Block

Overview The B block is used for individually fused 2-wire digital inputs. This CableFast 
terminal block is designed to prevent a single point failure from affecting the 
remaining inputs. It is not recommended for sourced 1-wire inputs (powered from the 
field). 

Terminal block The following figure shows the terminal block for the 140 CFB 032 00 module. 

Application 
notes

The following are the application notes for the 140 CFB 0320 0 terminal block.
1. Configuration – arranged in four groups of eight I/O points. Two terminals per 

point prevent disruption of service due to a single point failure.
2. Compatibility – this terminal block provides individual 32 point 0.8 A fusing for 

the following input modules:140 DAI 353 00, 140 DAI 453 00, 140 DAI 553 00, 
140 DDO 153 10, 140 DDI 353 00, and 140 DDI 853 00.

Dimensions The following figures show the dimensions for the 140CFB03200 terminal block. 
C
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GROUP AGROUP BGROUP CGROUP D

4.4 in
(111.8 mm)

3.3 in
(83.8 mm)

 2    18    7    6  5    4    310   916  15  14 13  12  1118  1724  23  22 21  20  1926  2532  31  30 29  28  27VD+VC+

9.3 in
(236.2 mm)

2+   1+8 + 7+  6+ 5 + 4 + 3+10+ 9+16+15+14+ 13+12+11+18+17+24+23+22+ 21+20+19+26+25+32+31+30 + 29+28+27+

VB+VA+

VD-VC- VB-VA-
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Wiring of input 
modules

The following figure shows the 140 CFB 032 00 wiring for the following input 
modules: 140 DAI 353 00, 140 DAI 453 00, 140 DAI 553 00, 140 DDI 353 00, and 
140 DDI 853 00. 

Note: The terminal block commoning strip, Modicon # 140 CFX 001 10 (Qty. 10) 
can be used to jumper the power between groups.

1 1+
2 2+
3 3+
4 4+
5 5+
6 6+
7 7+
8 8+

9 9+
10 10+
11 11+
12 12+
13 13+
14 14+
15 15+
16 16+

17 17+
18 18+
19 19+
20 20+
21 21+
22 22+
23 23+
24 24+

25 25+
26 26+
27 27+
28 28+
29 29+
30 30+
31 31+
32 32+

VA+ VA-
VB+ VB-
VC+ VC-
VD+ VD-

G
R

O
U

P
 B

G
R

O
U

P
 

G
R

O
U

P
 D

G
R

O
U

P
 

Field side 
connections

Module
Input 1

Group A power

Group C Power

Group D Power

+-

Module
Group A

supply

DC input module power AC input module power

N

L

VA+

VB+

VC+

VD+VD+

VA -

VB -

VC -

VD -

Group B Power

Module
Group A
common

F1     0.8 A

Fuse part numbers
Modicon # - 140CFU08000 (Qty. 10)
Wickman # - 3700800041
(UL VDE, SEMK IEC 127-3

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 3308 of 3383



CableFast Cabling

726 840 USE 100 00 11/2004

Wiring of output 
module

The following figure shows the 140 CFB 032 00 wiring for the 140 DDO 153 10 
output module. 

Note: The terminal block commoning strip, Modicon # 140 CFX 001 10 (Qty. 10) 
can be used to jumper the power between groups.

1 1+
2 2+
3 3+
4 4+
5 5+
6 6+
7 7+
8 8+

9 9+
10 10+
11 11+
12 12+
13 13+
14 14+
15 15+
16 16+

17 17+
18 18+
19 19+
20 20+
21 21+
22 22+
23 23+
24 24+

25 25+
26 26+
27 27+
28 28+
29 29+
30 30+
31 31+
32 32+

VA+ VA-
VB+ VB-
VC+ VC-
VD+ VD-

Module
output 7

G
R
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U

P
 B

G
R

O
U

P
 C

G
R
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U

P
 D

Field side 
connections

Module
output 1

Module
Group A
common

Group A power

Group C power

Group D power

+-

Module
Group A 
supply

Group B power

TTL Nand gate

TTL inverter

Module
output 4

Module
output 5

F1  0.8 A

GROUP A

Fuse part numbers
Modicon # - 140CFU08000 (Qty. 10)
Wickman # - 3700800041
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140 CFC 032 00 Quantum CableFast Cabling Block

Overview The C block provides connections for 32 group fused input or output points. You may 
use this CableFast terminal block for 1- or 2-wire inputs or outputs, and features a 
fuse per group – up to a total of four groups. Users select input or output mode via 
four switches located on the module. (The default is input mode.)

Terminal block The following figure shows the terminal block for the 140 CFC 032 00 module. 

CableFastTM

140 CFC 032 00
UL FILE  E123528

SHIELD

C D

A B

G
roups   A

  B
  C

  D

+ -
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Application 
notes

The following are the application notes for the 140 CFC 032 00 module.
1. Configuration – arranged in four groups of eight I/O points (two terminals per 

point). This block may be used for one- and two-wire inputs or outputs. The input 
and output mode is selected via four switches located on the block.

2. Compatibility – this terminal block provides 0.8 A group fusing for the following 
discrete modules:

The following table shows the modules provided with 0.8 A group fusing.

Dimensions The following figures show the dimensions for the 140 CFC 032 00 terminal block 
block. All four switches must be set to the same position. 

Module Mode Switch setting Fuse rating

140 DAI 353 00 Input + 0.8 A

140 DAI 453 00 Input + 0.8 A

140 DAI 553 00 Input + 0.8 A

140 DDI 153 10 Input - 0.8 A

140 DDI 353 00 Input + 0.8 A

140 DDI 853 00 Input + 0.8 A

140 DDO 153 10 Output + 4 A

140 DDO 353 00 Output - 4 A

Note: Select input or output mode with the four switches located on the terminal.  

2   1 8    7   6  5  4  3 10  9 16 15 14 13 12 11 18 17 24 23 22 21 20 19 26 25 32 31 30 29 28 27 VD-VC- VB-VA-

8.0 in
(203.2 mm)

2-   1-8-   7-   6- 5-  4-  3-10- 9-16-15-14- 13-12-11-18-17-24-23-22- 21-20-19-26-25-32-31-30- 29-28-27-VD-VC- VB-VA-

3.0 in
(76.2 mm)

2.9 in
(73.7 mm)
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Wiring for input 
modules

The following shows the 140 CFC 032 00 wiring for the following input modules: 
140 DAI 353 00, 140 DAI 453 00, 140 DAI 553 00, 140 DDI 353 00, and 
140 DDI 853 00.  

Note: The terminal block commoning strip, Modicon # 140 CFX 001 10 (Qty. 10), 
can be used to jumper the power between groups.

1 1+/-
2 2+/-
3 3+/-
4 4+/-
5 5+/-
6 6+/-
7 7+/-
8 8+/-

9 9+/-
10 10+/-
11 11+/-
12 12+/-
13 13+/-
14 14+/-
15 15+/-
16 16+/-

17 17+/-
18 18+/-
19 19+/-
20 20+/-
21 21+/-
22 22+/-
23 23+/-
24 24+/-

25 25+/-
26 26+/-
27 27+/-
28 28+/-
29 29+/-
30 30+/-
31 31+/-
32 32+/-

VA+ VA-
VB+ VB-
VC+ VC-
VD+ VD-

Module input  9

G
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O
U

P
 B

G
R

O
U

P
 C

G
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P
 D

G
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O
U

P
 A

Field side 
connections

Module
input 1

Module 
Group A 
common

Module

Group A
power

Group C power
Group D power

+

+

-

-

FA  

FB  0.8A

Module 
Group B 
common

B
+/-

A
+/-

+

+

-

- Group B
Power

Module
DC input module power

Module input 10
Typical 1-wire 
configuration

Typical 2 - wire
configuration

AC input module 

N

L

VA+

VB+

VC+

VD+VD+

VA -

VB -

VC -

VD -

0.8 A Fuse part numbers
Modicon # - 140CFU08000
(Qty. 10)
Wickman # - 3700800041
(UL VDE, SEMK IEC 127-3)
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Wiring for 
140 DDI 153 10 
input module

The following figure shows the 140 CFC 032 00 wiring for the 140 DDI 153 10 input 
module. 

Note: The terminal block commoning strip, Modicon # 140 CFX 001 10 (Qty. 10), 
can be used to jumper the power between groups.

1 1+/-
2 2+/-
3 3+/-
4 4+/-
5 5+/-
6 6+/-
7 7+/-
8 8+/-

9 9+/-
10 10+/-
11 11+/-
12 12+/-
13 13+/-
14 14+/-
15 15+/-
16 16+/-

17 17+/-
18 18+/-
19 19+/-
20 20+/-
21 21+/-
22 22+/-
23 23+/-
24 24+/-

25 25+/-
26 26+/-
27 27+/-
28 28+/-
29 29+/-
30 30+/-
31 31+/-
32 32+/-

VA-

VB+ VB-

VC+ VC-

VD+ VD-

Module input  9
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 C
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Field side 
connections

Module input 1

Module
Group A
common

Module

Group A 
power

Group C power

Group D power

+

+

-

-

FA  

FB  0.8A

Module
Group B
common

B
+/-

A
+/-

+

+

-

- Group B 
power

Module input 7

Open 
collector

TTL

Module DC input module power

0.8 A Fuse part numbers
Modicon # - 140CFU08000 (Qty. 10)
Wickman # - 3700800041 (UL VDE,
SEMK IEC 127-3)

VA+
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Wiring for 
140 DDO 153 10 
output module

The following figure shows the 140 CFC 032 00 wiring for the 140 DDO 153 10 
output module. 

Note:  
1. The 140 CFC 032 00 is shipped with Modicon the 140 CFU 080 00 (0.8 A) fuse installed. 

Check that the Modicon 140CFU40000 (4 A) fuse is installed when the 140 CFC 032 00 
and the 140 DDO 153 00 are wired together. 

2. The terminal block commoning strip, Modicon 140 CFX 001 10 (Qty. 10), can be used to 
jumper the power between groups.

1 1+/-
2 2+/-
3 3+/-
4 4+/-
5 5+/-
6 6+/-
7 7+/-
8 8+/-

9 9+/-
10 10+/-
11 11+/-
12 12+/-
13 13+/-
14 14+/-
15 15+/-
16 16+/-

17 17+/-
18 18+/-
19 19+/-
20 20+/-
21 21+/-
22 22+/-
23 23+/-
24 24+/-

25 25+/-
26 26+/-
27 27+/-
28 28+/-
29 29+/-
30 30+/-
31 31+/-
32 32+/-

VA+ VA-
VB+ VB-
VC+ VC-
VD+ VD-

Module Output  9
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P
 C
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P
 D
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R
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P
 

Field Side
Connections

Module Out-
put 1

Module
Group A
common

Module
Group A

supply

Group A 

Group C power

Group D power

+

+

-

-

FA  

FB  4A

Module
Group B
common

Module
Group B

supply

B
+/-

A
+/-

+

+

-

- Group B power

Modul Output 6
Module Output 7

TTL Nand Gate

TTL Inverter

4 A Fuse part numbers
Modicon # - 140CFU40000 (Qty. 10)
Wickman # - 3701400041
(UL VDE, SEMK IEC 127-3)
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Wiring for 
140 DDO 353 0X 
output module

The following figure shows the 140 CFC 032 00 wiring for the 140 DDO 353 00 and 
140 DDO 353 01 output modules. 

Note: 
1. The 140 CFC 032 00 is shipped with the Modicon 140 CFU 080 00 (0.8 A) fuse installed. 

Make sure the Modicon 140 CFU 400 00 (4 A) fuse is installed when the 140 CFC 032 00 
and the 140 DDO 353 00 are wired together. 

2. The terminal block commoning strip, Modicon 140 CFX 001 10 (Qty. 10), can be used to 
jumper the power between groups.

1 1+/-
2 2+/-
3 3+/-
4 4+/-
5 5+/-
6 6+/-
7 7+/-
8 8+/-

9 9+/-
10 10+/-
11 11+/-
12 12+/-
13 13+/-
14 14+/-
15 15+/-
16 16+/-

17 17+/-
18 18+/-
19 19+/-
20 20+/-
21 21+/-
22 22+/-
23 23+/-
24 24+/-

25 25+/-
26 26+/-
27 27+/-
28 28+/-
29 29+/-
30 30+/-
31 31+/-
32 32+/-

VA+ VA-
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VD+ VD-

Module output 10
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Typical 1-wire 
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Typical 2-wire configuration

Field side 
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common
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Group A
supply

Group A power

Group C power

Group D power

+
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3/4A
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FB  4A

Module
Group B
common
Module
Group B 
supply

B
+/-

A
+/-

+

+

-

- Group B power

4 A Fuse part numbers
Modicon # - 140CFU40000 (Qty. 10)
Wickman # - 3701400041
(UL VDE, SEMK IEC 127-3)
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140 CFD 032 00 Quantum CableFast Cabling Block

Overview The CableFast cabling D block is used for sensors requiring either 2- or 3-wire 
electrical interfaces. A fuse per group is supplied to accommodate the I/O module 
(4) groups. 

Terminal block The following figure shows the 140 CFD 032 00 terminal block. 

Application 
notes

The following are the application notes for the 140 CFD 032 00 module.
1. Configuration – arranged in four groups of eight I/O points. Each input is 

allocated three terminals.
2. Compatibility – this terminal block provides 0.8 A group fusing connection points 

for 3- and 2-wire proximity switches and is used with the following modules: 
140 DAI 353 00, 140 DAI 453 00, 140 DAI 553 00, 140 DDI 353 00, and 
140 DDI 853 00.

Dimensions The following shows the dimensions for the 140 CFD 032 00 module. 

CableFastTM

140 CFD 032 00
SHIELD

C D

A B

UL FILE  E123528

 2    18    7    6  5    4    310   916  15  14 13  12  1118  1724  23  22 21  20  1926  2532  31  30 29  28  27VD+VC+ VB+VA+

2+  1+8+   7+  6+ 5+ 4+ 3+10+ 9+16+15+14+ 13+12+11+18+17+24+23+22+ 21+20+19+26+25+32+31+30+ 29+28+27+VD-VC- VB-VA-

8.0 in
(203.2 mm)

2-   1-8-   7-   6- 5-  4-  3-10- 9-16-15-14- 13-12-11-18-17-24-23-22- 21-20-19-26-25-32-31-30- 29-28-27-VD-VC- VB-VA-

3.0 in
(76.2 mm)

2.9 in
(73.7 mm)
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CableFast Cabling
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Wiring The following figure shows the wiring for the 140 CFD 032 00 module. 

Note:  
1. The GND (ground) terminal points are not connected.
2. The terminal block commoning strip, Modicon # 140 CFX 001 10 (Qty. 10), can 

be used to jumper the power between groups.

GROUP B

GROUP C

GROUP D

GROUP A

Field side 
connections

Module input 1
Module input 2
Module input 3
Module input 4
Module input 5
Module input 6
Module input 7

Module input 8

PROX

PROX

PROX

PROX

3-wire sensor

2-wire sensor

Group A power
+-

Group B power
Group C power

Group D power

DC input module Power AC input module power

N

L

Module Group A
common

Module Group A
supply
(see Note 2)

FA  .8A

VA+

VB+

VC+

VD+VD+

VA -

VB -

VC -

VD -

GND

GND

GND

GND

VA+

VB+

VC+

VD+VD+

VA -

VB -

VC -

VD -

GND

GND

GND

GND

29-

30-

31-

32-

29+

30+

31+

32+

29

30

31

32

25-

26-

27-

28-

25+

26+

27+

28+

25

26

27

28

21-

22-

23-

24-

21+

22+

23+

24+

21

22

23

24

17-

18-

19-

20-

17+

18+

19+

20+

17

18

19

20

13-

14-

15-

16-

13+

14+

15+

16+

13

14

15

16

9-

10-

11-

12-

9+

10+

11+

12+

9

10

11

12

5-

6-

7-

8-

5+

6+

7+

8+

5

6

7

8

1-

2-

3-

4-

1+

2+

3+

4+

1

2

3

4

Fuse part numbers
Modicon # - 140CFU08000 (Qty. 10)
Wickman # - 3700800041
(UL VDE, SEMK IEC 127-3)
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CableFast Cabling

840 USE 100 00 11/2004 735

140 CFE 032 00 Quantum CableFast Cabling Block

Overview The CableFast E cabling block provides connections for 32 individually fused 24 
VDC outputs. 1- and 2-wire interfacing may be selected. Field power must be 
supplied to the four groups. 

Terminal block The following figure shows the 140 CFE 032 00 terminal block. 

Application 
notes

The following are the application notes for the 140 CFE 032 00 module.
1. Configuration – arranged in four groups of eight I/O points. Two terminals per 

point prevent disruption of service due to a single point failure.
2. Compatibility – this terminal block provides individual 32-point 0.8 A fusing for 

the 140 DDO 353 00 and the 140 DDO 353 01 modules.

Dimensions The following shows the dimensions for the 140 CFE 032 00 module. 

C
ab

le
F

as
tTM

14
0 

C
F

D
 0

32
 0

0
U

L 
F

IL
E

  
E

12
3

52
8

31

30

29

SHIELD

32

27

26

25

28

23

22

21

24

19

18

17

20

15

14

13

16

11

10

9

12

7

6

5

8

3

2

1

4

GROUP AGROUP BGROUP CGROUP D

4.4 in
(111.8 mm)

3.3 in
(83.8 mm)

 2    18    7    6  5    4    310   916  15  14 13  12  1118  1724  23  22 21  20  1926  2532  31  30 29  28  27VD+VC+

9.3 in
(236.2 mm)

2+   1+8 + 7+  6+ 5 + 4 + 3+10+ 9+16+15+14+ 13+12+11+18+17+24+23+22+ 21+20+19+26+25+32+31+30 + 29+28+27+

VB+VA+

VD-VC- VB-VA-
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CableFast Cabling

736 840 USE 100 00 11/2004

Wiring diagram The following figure shows the wiring for the 140 CFE 032 00 module. 

Note: The terminal block commoning strip, Modicon # 140 CFX 001 10 (QTY. 10), 
can be used to jumper the power between groups.

1 1+/-
2 2+/-
3 3+/-
4 4+/-
5 5+/-
6 6+/-
7 7+/-
8 8+/-

9 9+/-

10 10+/-
11 11+/-
12 12+/-
13 13+/-
14 14+/-
15 15+/-
16 16+/-

17 17+/-
18 18+/-
19 19+/-
20 20+/-
21 21+/-
22 22+/-
23 23+/-
24 24+/-

25 25+/-
26 26+/-
27 27+/-
28 28+/-
29 29+/-
30 30+/-
31 31+/-
32 32+/-

VA+ VA-
VB+ VB-
VC+ VC-
VD+ VD-

G
R

O
U

P
 B

G
R

O
U

P
 C

G
R

O
U

P
 D

G
R

O
U

P
 A

Typical 1-wire 
configuration

Typical 2-wire 
configuration

Field side 
connections

Group A 
power

Group C power

Group D power

+

+

-

-
Group B 
power

Module
output 10

Module
Output 9

Module
output 1

Module
Group A 
common

Module
Group A supply

Module
Group B common
Module
Group B supply

F9 0.8A

F10 0.8A

F1 0.8A

Fuse part numbers:
Modicon# 140CFU08000 (Qty.10)
Wickman# 3700800041
(UL VDE, SEMK IEC 127-3)
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CableFast Cabling
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140 CFG 016 00 Quantum CableFast Cabling Block

Overview The G CableFast cabling block is a high-power output block used on both AC and 
DC circuits requiring up to 2 A. Individual fusing is provided and may be used in both 
1- and 2-wire installations. It is also used for isolated AC modules.

Terminal block The following figure shows the 140 CFG 016 00 terminal block. 

Application 
notes

The following are the application notes for the 140 CFG 016 00 module.
1. Configuration – Arranged in 16 isolated I/O points.
2. Compatibility – This terminal block provides individual 16-point 4 A fused 

connection points for the following modules: 140 DAI 340 00, 140 DAI 440 00, 
140 DAI 540 00, 140 DAO 840 00, 140 DAO 840 10, 140 DAO 842 10, 
140 DAO 842 20, and 140 DDO 843 00.

Dimensions The following figures show the dimensions for the 140 CFG 016 00 module. 

CableFastTM  140 CFG 016 00

SHIELD

U
L 

F
IL

E
  E

12
35

28

14 11 8 6

15 12 9 7

16

13 10 1

4 2

5 3

4+ S4V4+ 4-

8+ S8 V7+7-7+ S7 V6+ 6- 6+S6-V5+ 5- 5+ S5V8+ 8-

4.4 in
(111.8 mm)

4+ S4V4+ 4- V3+3-3+ S3 V2+ 2- 2+S2-V1+ 1- 1+ S1

8+ S8V8+ 8- V7+7-7+ S7 V6+ 6- 6+S6-V5+ 5- 5+ S58+ S8V8+ 8-

8+ S8V8+ 8-

5.8 in
(147.3 mm)

2.4 in
(61.0 mm)
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Wiring for 
isolated AC input 
mode

The following figure shows the 140 CFG 016 00 wiring for the input (isolated AC 
input mode) modules: 140 DAI 340 00, 140 DAI 440 00, and 140 DAI 540 00. 

Note:  
1. The terminal block commoning strip, Modicon # 140 CFX 001 10 (Qty. 10), can 

be used to jumper the power between groups.
2. The GND (ground) terminal points are not connected.

VA-1 +/-1

VA-2 +/-2

VA-3 +/-3

VA-4 +/-4

VB-5 +/-5

VB-6 +/-6

VB-7 +/-7

VB-8 +/-8

VC-9 +/-9

VC-10 +/-10

VC-11 +/-11

VC-12 +/-12

VD-13 +/-13

VD-14 +/-14

VD-15 +/-15

VD-16 +/-16

VA+ VA- GND

VB+ VB- GND

VC+ VC- GND

VD+ VD- GND

Module
input  1

Field side 
connectionsF1  4A

N LModule
return 1

G
R

O
U

P
 B

G
R

O
U

P
 A

G
R

O
U

P
 C

G
R

O
U

P
 D

Fuse part numbers
Modicon # - 140CFU40000 (Qty. 10)
Wickman # - 3701400041 (UL VDE,
SEMK IEC 127-3)
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Wiring for 
isolated output 
mode

The following shows the 140 CFG 016 00 wiring for the 140 DAO 840 00 and 
140 DAO 840 10 output modules (isolated output mode). 

Note:  
1. The terminal block commoning strip, Modicon # 140 CFX 001 10 (Qty. 10), can 

be used to jumper the power between groups.
2. The GND (ground) terminal points are not connected

VA-1 +/-1

VA-2 +/-2

VA-3 +/-3

VA-4 +/-4

VB-5 +/-5

VB-6 +/-6

VB-7 +/-7

VB-8 +/-8

VC-9 +/-9

VC-10 +/-10

VC-11 +/-11

VC-12 +/-12

VD-13 +/-13

VD-14 +/-14

VD-15 +/-15

VD-16 +/-16

VA+ VA- GND

VB+ VB- GND

VC+ VC- GND

Module
output  1

Field side 
connectionsF1  4A

NLModule
output 1 line

Fuse part numbers
Modicon # - 140CFU40000
(Qty. 10)
Wickman # - 3701400041
(UL VDE, SEMK IEC 127-3)
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Wiring for 
grouped AC 
output mode

The following figure shows the 140 CFG 016 00 wiring for the 140 DAO 842 10 and 
140 DAO 842 20 output modules (grouped AC output mode). 

VA-1 +/-1

VA-2 +/-2

VA-3 +/-3

VA-4 +/-4

VB-5 +/-5

VB-6 +/-6

VB-7 +/-7

VB-8 +/-8

VC-9 +/-9

VC-10 +/-10

VC-11 +/-11

VC-12 +/-12

VD-13 +/-13

VD-14 +/-14

VD-15 +/-15

VD-16 +/-16

N

L

VA+ VA- GND

VB+ VB- GND

VC+ VC- GND

VD+ VD- GND

Module
output  1

Field Side
Connections

F1  4A

F9  4A
Module

output  9

Module Group A
common

Module Group C
common

Module
output  10

F10  4A

Module Group A
hot

Module Group C
hot

N

L

G
R

O
U

P
 D

G
R

O
U

P
 C

G
R

O
U

P
 B

G
R

O
U

P
 A

Typical 1-wire 
configuration

Typical 2-wire 
configuration

Fuse part numbers
Modicon # - 140CFU40000 (Qty. 10)
Wickman # - 3701400041 (UL VDE,
SEMK IEC 127-3)

Note: 
1. The terminal block commoning strip, Modicon # 140 CFX 001 10 (Qty. 10), can 

be used to jumper the power between groups. 
2. The GND (ground) terminal points are not connected.
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Wiring for 
grouped DC 
output mode

The following figure shows the 140 CFG 016 00 wiring for the 140 DDO 843 00 
(grouped DC output mode) module. 

VA-1 +/-1

VA-2 +/-2

VA-3 +/-3

VA-4 +/-4

VB-5 +/-5

VB-6 +/-6

VB-7 +/-7

VB-8 +/-8

VC-9 +/-9

VC-10 +/-10

VC-11 +/-11

VC-12 +/-12

VD-13 +/-13

VD-14 +/-14

VD-15 +/-15

VD-16 +/-16

+

-

+

-

VA+ VA- GND

VB+ VB- GND

VC+ VC- GND

VD+ VD- GND

Module
output  1

Module Group A
Common

Field side 
connections

F1  4A

F9  4A

Module
output  9

Module Group B
common

Module Group A
supply

Module Group B
supply

Group A 
supply

Group B 
supply

Fuse part numbers
Modicon # - 140CFU40000 (Qty. 10
Wickman # - 3701400041   (UL VDE,
SEMK IEC 127-3)

(outputs 1-8)Group A
returns

Group B (outputs 9-16)
Returns

Note:  
1. The terminal block commoning strip, Modicon # 140 CFX 001 10 (Qty. 10), can 

be used to jumper the power between groups. 
2. The GND (ground) terminal points are not connected.
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140 CFH 008 00 Quantum CableFast Cabling Block

Overview The H CableFast cabling block is used for analog inputs, with individual fusing 
provided per channel. This interface provides plus, minus, shield, and power supply 
interface for both field and loop power configurations. 

Terminal block The following figure shows the 140 CFH 008 00 terminal block. 

Application 
Notes

The following are the application notes for the 140 CFH 008 00 module.
1. Configuration – eight analog inputs with a common loop supply. Each point is 

allocated four terminals.
2. Compatibility – this terminal block provides individually 0.063 A fused 

connection point sets for the 140 ACI 030 00 and 140 AVI 030 00 analog input 
modules.

Dimensions The following figures show the dimensions for the 140 CFH 008 00 module. 

CableFastTM   140 CFH 008 00

SHIEL

U
L 

F
IL

E
  

8 7 6 5

4 3 2 1

3.0 in
(76.2 mm)

2.3 in
(58.4 mm)

4+ S4V4+ 4- V3+3-3+ S3 V2+ 2- 2+S2-V1+

5.0 in
(127.0 mm)

V+ RET GND

1- 1+ S1

8+ S8 V7+7-7+ S7 V6+ 6- 6+S6-V5+ 5- 5+ S5V8+ 8-
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Wiring diagram 
(source 
grounding)

The following figure shows the wiring for the 140 CFH 008 00 (source grounding) 
module. 

Note: 
1.  When using a single power supply, there will be no channel-to-channel isolation of input 

points.
2. For the required jumper options for the 140 ACI 030 00 and the 140 AVI 030 00, see the 

wiring diagrams for said modules. 
3. The GND (ground) terminal point is not connected.

S1

1+

1-

V1

Field Side
Connections

Current IN
Loop Power 

Required

+-

Module Input  1 (+)

S2

2+

2-

V2

S3

3+

3-

V3

S4

4+

4-

V4

S5

5+

5-

V5

S6

6+

6-

V6

S7

7+

7-

V7

S8

8+

8-

V8

GN

RET

V+

4 - 20 mA
Source

4 - 20 mA

Current IN
Instrument Powered

Module Input  1 (-)

Module Input  2 (+)

Module Input  2 (-)

Module Input  3 (+)

Module Input  3 (-)

F1

F2

F3

1/

1/

1/

Fuse Part Numbers
Modicon # - 140CFU00600 (Qty. 10)
Wickman # - 3700063041 (UL VDE, 
SEMK IEC 127-3)
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Wiring diagram 
(instrument 
grounding)

The following figure shows the wiring (instrument grounding) for the 
140 CFH 008 00 module. 

Note: 
� If you use a single power supply, there will be no channel-to-channel isolation of the input 

points.
� For the required jumper options for the 140 ACI 030 00 and the 140 AVI 030 00, see the 

wiring diagrams for said modules.
� The GND (ground) terminal point is not connected.

S1

1+

1-

V1

Field Side
Connections

Jumper
(See jumper information below)

Current IN
Loop Power 

Required

+-

Module Input  1 (+)

S2

2+

2-

V2

S3

3+

3-

V3

S4

4+

4-

V4

S5

5+

5-

V5

S6

6+

6-

V6

S7

7+

7-

V7

S8

8+

8-

V8

GN

RET

V+

4 - 20 mA
Source

4 - 20 mA

Current IN
Instrument Powered

Module Input  1 (-)

Module Input  2 (+)

Module Input  2 (-)

Module Input  3 (+)

Module Input  3 (-)

F1

F2

F3

1/

1/

1/

Fuse Part Numbers
Modicon # - 140CFU00600 (Qty. 10)
Wickman # - 3700063041 (UL VDE,
SEMK IEC 127-3)

Jumper Part Number
140CFX00110

Jumper Connections
S1 to 1-
S2 to 2-
S3 to 3-
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Wiring diagram 
(chassis 
grounding)

The following figure shows the wiring (chassis grounding) for the 140 CFH 008 00 
module. 

Note: 
1. When using a single power supply, there will be no channel-to-channel isolation of input 

points.
2. For the required jumper options for the 140 ACI 030 00 and the 140 AVI 030 00, see the 

wiring diagrams for said modules.
3. The GND (ground) terminal point is not connected.

S1

1+

1-

V1

Field Side
Connections

Jumper
(See jumper information below)

Current IN
Loop Power Required

+-

Shield

Module Input  1 (+)

S2

2+

2-

V2

S3

3+

3-

V3

S4

4+

4-

V4

S5

5+

5-

V5

S6

6+

6-

V6

S7

7+

7-

V7

S8

8+

8-

V8

GN

RET

V+

4 - 20 mA
Source

4 - 20 mA

Current IN
Instrument Powered

Module Input  1 (-)

Module Input  2 (+)

Module Input  2 (-)

Module Input  3 (+)

Module Input  3 (-)

F1

F2

F3

1/

1/

1/

Fuse Part Numbers
Modicon # - 140 CFU 006 00 (Qty. 10)
Wickman # - 3700063041       
 (UL VDE, SEMK IEC 127-3)
Jumper Part Number
140CFX00110
Jumper Connections
S1 to S2 to S3 to S4 to S5 to S6 to S7 to S8
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140CFI00800 Quantum CableFast Cabling Block

Overview The I block is used for analog inputs. This interface provides plus, minus, shield, and 
power supply interfaces for both field and loop power configurations. 
 
See p. 716 for information on common specifications and features of CableFast 
cabling blocks.

Application 
Notes

The following are the application notes for the 140CFI00800 module.
1. Configuration – Eight analog inputs with a common loop supply. Each point is 

allocated four terminals.
2. Compatibility – This terminal block provides eight connection point sets for the 

140ACI03000 and 140AVI03000 analog input modules.

Dimensions The following figures show the dimensions for the 140CFI00800 module. 

3.0 in
(76.2 mm)

2.3 in
(58.4 mm)

4+ S4V4+ 4- V3+3-3+ S3 V2+ 2- 2+S2-V1+

5.0 in
(127.0 mm)

V+ RET GND

1- 1+ S1

8+ S8 V7+7-7+ S7 V6+ 6- 6+S6-V5+ 5- 5+ S5V8+ 8-
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Wiring Diagram 
(Source 
Grounding)

The following figure shows the wiring for the140CFI00800 (source grounding) 
module. 

Note: 
1. When using a single power supply, there will be no channel-to-channel isolation of input 

points. 
2. For the required jumper options for the 140ACI03000 and the 140AVI03000, see the 

wiring diagrams on p. 461 and p. 473.
3. The GND (ground) terminal point is not connected.

S1

1+

1-

V1

Field Side
Connections

Voltage
Source

Current IN
Loop Power Required

+-

Module Input  1 (+)

Voltage IN

S2

2+

2-

V2

S3

3+

3-

V3

S4

4+

4-

V4

S5

5+

5-

V5

S6

6+

6-

V6

S7

7+

7-

V7

S8

8+

8-

V8

GN

RET

V+

4 - 20 mA
Source

4 - 20 mA
Source

Current IN
Instrument Powered

Module Input  1 (-)

Module Input  2 (+)

Module Input  2 (-)

Module Input  3 (+)

Module Input  3 (-)
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Wiring Diagram 
(Instrument 
Grounding)

The following figure shows the wiring for the140CFI00800 (instrument grounding) 
module. 

Note:  
1. When using a single power supply, there will be no channel-to-channel isolation of input 

points. 
2. For the required jumper options for the 140ACI03000 and the 140AVI03000, see the 

wiring diagrams on p. 461 and p. 473. 
3. The GND (ground) terminal point is not connected.

S1

1+

1-

V1

Field Side
Connections

Jumper
(See jumper information below)

Voltage
Source

Current IN
Loop Power Required

+-

Module Input  1 (+)

Voltage IN

S2

2+

2-

V2

S3

3+

3-

V3

S4

4+

4-

V4

S5

5+

5-

V5

S6

6+

6-

V6

S7

7+

7-

V7

S8

8+

8-

V8

GN

RET

V+

4 - 20 mA
Source

4 - 20 mA

Current IN
Instrument Powered

Module Input  1 (-)

Module Input  2 (+)

Module Input  2 (-)

Module Input  3 (+)

Module Input  3 (-)

Jumper Part Number
140CFX00110

Jumper Connections
S1 to 1-
S2 to 2-
S3 to 3-
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Wiring Diagram 
(Chassis 
Grounding)

The following figure shows the wiring for the 140CFI00800 (chassis grounding) 
module. 

Note:  
1. When using a single power supply, there will be no channel-to-channel isolation of input 

points.
2. For the required jumper options for the 140ACI03000 and the 140AVI03000, see  the 

wiring diagrams on p. 461 and p. 473.
3. The GND (ground) terminal point is not connected.

S1

1+

1-

V1

Field Side
ConnectionsJumper

(See jumper information below)

Voltage
Source

Current IN
Loop Power Required

+-

Shield

Module Input  1 (+)

Voltage IN

S2

2+

2-

V2

S3

3+

3-

V3

S4

4+

4-

V4

S5

5+

5-

V5

S6

6+

6-

V6

S7

7+

7-

V7

S8

8+

8-

V8

GN

RET

V+

4 - 20 mA
Source

4 - 20 mA

Current IN
Instrument Powered

Module Input  1 (-)

Module Input  2 (+)

Module Input  2 (-)

Module Input  3 (+)

Module Input  3 (-)

Jumper Part Number
140CFX00110

Jumper Connections
S1 to S2 to S3 to S4 to S5 to
S6 to S7 to S8
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140CFJ00400 Quantum CableFast Cabling Block

Overview The J block is used for analog outputs, with individual fusing provided per channel. 
This interface provides plus, minus, shield, and power supply interfaces for both field 
and loop power configurations. 
 
See p. 716 for information on common specifications and features of CableFast 
cabling blocks.

Terminal Block The following figure shows the 140CFJ00400 terminal block. 

Application 
Notes

The following are the application notes for the 140CFJ00400 module.
1. Configuration – Four analog outputs with a common loop supply. Each point is 

allocated six terminals.
2. Compatibility – This terminal block provides four individually 0.063 A fused 

connection point sets for the 140ACO02000 analog output module.

Dimensions The following figures show the dimensions for the 140CFJ00400 module. 

CableFastTM 140 CFJ 004 00

UL FILE  E123528

SHIELD
V4+ V3+ V2+ V1+

2-V2-V2+ C02 V02 S2 1-V1-V1+

4.3 in
(109.2 mm)

3.0 in
(76.2 mm)

2.3 in
(58.4 mm)

4-V4-V4+ 3-V3-V3+V+ RET GND

C01 V01 S1

C04 V04 S4 C03 V03 S3
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Wiring Diagram 
(Source 
Grounding)

The following figure shows the wiring for the 140CFJ00400 (source grounding) 
module. 

Note: 
1. When using a single power supply, there will be no channel-to-channel isolation of input 

points.
2. For the required jumper options for the 140ACO02000, see the wiring diagrams on p. 484.
3. The GND (ground) terminal point is not connected.

S 1

VO 1

CO 1

V 1+

V 1-

1-

S 2

VO 2

CO 2

V 2+

V 2-

2-

S 3

VO 3

CO 3

V 3+

V 3-

3-

S 4

VO 4

CO 4

V 4+

V 4-

4-

GND

RET

V+

Field Side
Connections

Field
Device

Current Out
(Sinking)

Jumper
(Modicon # 140 CFX 001 10)

Field
Device

Current Out
(Sourcing)

Jumper
(Modicon #
140 CFX 002 
10)

+ -

I Source 3 (-)

Monitor 2 (+)

I Source 2 (-)

I Source 1 (-)

Monitor 1 (+)

Monitor 3 (+)

I Sink 3 (+) 

I Sink 1 (+)

I Sink 2 (+)

1/16A

1/16A

1/16A

F1

F2

F3

Fuse Part Numbers
Modicon # - 140CFU00600 (Qty. 10)
Wickman # - 19370-.063 (opto)
(UL VDE, SEMK IEC 127-3)
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Wiring Diagram 
(Instrument 
Grounding)

The following figure shows the wiring for the140CFJ00400 (instrument grounding) 
module. 

Note:  
1. When using a single power supply, there will be no channel-to-channel isolation of input 

points.
2. For the required jumper options for the 140ACO02000, see the wiring diagrams on p. 484. 
3. The GND (ground) terminal point is not connected.

S 1

VO 1

CO 1

V 1+

V 1-

1-

S 2

VO 2

CO 2

V 2+

V 2-

2-

S 3

VO 3

CO 3

V 3+

V 3-

3-

S 4

VO 4

CO 4

V 4+

V 4-

4-

GND

RET

V+

Field Side
ConnectionsJumper

(See jumper information below)

Field
Device

Current Out
(Sinking)

Jumper

Field
Device

Current Out
(Sourcing)

Jumper

+ -

I Source 3 (-)

Monitor 2 (+)

I Source 2 (-)

I Source 1 (-)

Monitor 1 (+)

Monitor 3 (+)

I Sink 3 (+) 

I Sink 1 (+)

I Sink 2 (+)

1/16A

1/16A

1/16A

F1

F2

F3

Fuse Part Numbers
Modicon # - 140CFU00600 (Qty. 10)
Wickman # - 19370-.063 (Opto)
(UL VDE, SEMK IEC 127-3)

Jumper Part Number
140CFX00110

Jumper Connections
S1 to V1- to 1-
S3 to V3-
CO3 to V3+
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Wiring Diagram 
(Chassis 
Grounding)

The following figure shows the wiring for the 140CFJ00400 (chassis grounding) 
module. 

Note:  
1. When using a single power supply, there will be no channel-to-channel isolation of input 

points. 
2.  For the required jumper options for the 140ACO02000, see the wiring diagrams on 

p. 484.
3. The GND (ground) terminal point is not connected.

S 1

VO 1

CO 1

V 1+

V 1-

1-

S 2

VO 2

CO 2

V 2+

V 2-

2-

S 3

VO 3

CO 3

V 3+

V 3-

3-

S 4

VO 4

CO 4

V 4+

V 4-

4-

GND

RET

V+

Field Side
ConnectionsJumper

(See jumper information below)

Field
Device

Current Out
(Sinking)

Jumper

Field
Device

Current Out
(Sourcing)

Jumper

+ -

Shield

I Source 3 (-)

Monitor 2 (+)

I Source 2 (-)

I Source 1 (-)

Monitor 1 (+)

Monitor 3 (+)

I Sink 3 (+) 

I Sink 1 (+)

I Sink 2 (+)

1/16A

1/16A

1/16A

F1

F2

F3

Fuse Part Numbers
Modicon # - 140CFU00600 (Qty. 10)
Wickman # - 19370-.063 (Opto)
(UL VDE, SEMK IEC 127-3)

Jumper Part Number
140CFX00110

Jumper Connections
S1 to S2 to S3 to S4
V1 to 1-
C03 to V3+
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140CFK00400 Quantum CableFast Cabling Block

Overview The K block is used for analog outputs. This interface provides plus, minus, shield, 
and power supply interface for both field and loop power configurations. 
 
See p. 716 for information on common specifications and features of CableFast 
cabling blocks.

Terminal Block The following figure shows the 140CFK00400 terminal block. 

Application 
Notes

The following are the application notes for the 140CFK00400 module.
1. Configuration – Four analog outputs with a common loop supply. Each point is 

allocated four terminals.
2. Compatibility – This terminal block provides four individually unfused 

connection point sets for the 140ACO02000 and 140AVO02000 analog output 
modules. 

Dimensions The following figures show the dimensions for the 140CFK00400 module. 

CableFastTM

140 CFK 004 00

UL FILE  E123528
SHIEL

2-V2-V2+ C02 V02 S2 1-V1-V1+

4.3 in
(109.2 mm)

3.0 in
(76.2 mm)

2.3 in
(58.4 mm)

4-V4-V4+ 3-V3-V3+V+ RET GND

C01 V01 S1

C04 V04 S4 C03 V03 S3
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Wiring Diagram 
(Source 
Grounding)

The following shows the wiring for the 140CFK00400 (source grounding) module. 

Note:  
1. When used with the 140AVO02000 analog voltage out module, the master override 

connections and range select must be made on the Quantum I/O connector.
2. When using a single power supply, there will be no channel-to-channel isolation of input 

points.
3. For the required jumper options for the 140ACO02000, see wiring diagram on  p. 482.
4. The GND (ground) terminal point is not connected.

S 1

VO 1

CO 1

V 1+

V 1-

1-

S 2

VO 2

CO 2

V 2+

V 2-

2-

S 3

VO 3

CO 3

V 3+

V 3-

3-

S 4

VO 4

CO 4

V 4+

V 4-

4-

GND

RET

V+

Field Side
Connections

Field

140 ACO 020 00
Current Out

(Sinking)
Jumper
(Modicon # 140 CFX 001 10)

Field

Field

For 140 ACO 020 00
operation only

140 ACO 020 00
Current Out
(Sourcing)

Jumper
(Modicon # 
140CFX00110
)

+ -

I Source 3 (-)           Common 3 (-)

Monitor 2 (+)            Output 2 (+)

I Source 2 (-)           Common 2 (-)

I Source 1 (-)           Common 1 (-)

Monitor 1 (+)            Output 1 (+)

Monitor 3 (+)            Output 3 (+)

I Sink (+) 3

I Sink (+)

I Sink (+) 2 140 AVO 020 00
Voltage Out

140 ACO 020 00
Signals

140 AVO 020 00
Signals
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Wiring Diagram 
(Instrument 
Grounding)

The following figure shows the wiring for the 140CFK00400 (instrument grounding) 
module. 

Note:  
1. When used with the 140AVO02000 analog voltage out module, the master override 

connections and range select must be made on the Quantum I/O connector.
2.  When using a single power supply, there will be no channel-to-channel isolation of input 

points.
3. For the required jumper options for the 140ACO02000 and the AVO02000, see wiring 

diagrams on p. 482 and p. 489. 
4. The GND (ground) terminal point is not connected.

S 1

VO 1

CO 1

V 1+

V 1-

1-

S 2

VO 2

CO 2

V 2+

V 2-

2-

S 3

VO 3

CO 3

V 3+

V 3-

3-

S 4

VO 4

CO 4

V 4+

V 4-

4-

GND

RET

V+

Field Side
Connections Jumper

(See jumper information below)

Field
Device

140 ACO 020 00
Current Out

(Sinking)

Jumper

Field
Device

Field
Device

For 140 ACO 020 00
operation only

140 ACO 020 00
Current Out
(Sourcing)

Jumper

+ -

I Source 3 (-)           Common 3 (-)

Monitor 2 (+)            Output 2 (+)

I Source 2 (-)           Common 2 (-)

I Source 1 (-)           Common 1 (-)

Monitor 1 (+)            Output 1 (+)

Monitor 3 (+)            Output 3 (+)

I Sink (+) 3

I Sink (+)

I Sink (+) 2 140 AVO 020 00
Voltage Out

140 ACO 020 00
Signals

140 AVO 020 00
Signals

Jumper Part Number
140CFX00110

Jumper Connections
S1 to V1- to 1-
S2 to V2-
S3 to v3-
CO3 to V3+
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Wiring Diagram 
(Chassis 
Grounding)

The following shows the wiring for the 140CFK00400 (chassis grounding) module. 

Note:  
1. When used with the 140AVO02000 analog voltage out module, the master override 

connections and range select must be made on the Quantum I/O connector.
2. When using a single power supply, there will be no channel-to-channel isolation of input 

points.
3. For wiring the 140ACO02000 and the 140AVO02000, see the wiring diagrams on p. 482 

and p. 489.
The GND (ground) terminal point is not connected.

S 1

VO 1

CO 1

V 1+

V 1-

1-

S 2

VO 2

CO 2

V 2+

V 2-

2-

S 3

VO 3

CO 3

V 3+

V 3-

3-

S 4

VO 4

CO 4

V 4+

V 4-

4-

GND

RET

V+

Field Side
Connections Jumper

(See jumper information below)

Field
Device

140 ACO 020 00
Current Out

(Sinking)

Jumper

Field
Device

Field
Device

For 140 ACO 020 00
operation only

140 ACO 020 00
Current Out
(Sourcing)

Jumper

+ -

Shield

I Source 3 (-)           Common 3 (-

Monitor 2 (+)            Output 2 (+)

I Source 2 (-)           Common 2 (-)

I Source 1 (-)           Common 1 (-)

Monitor 1 (+)            Output 1 (+)

Monitor 3 (+)            Output 3 (+)

I Sink (+) 3

I Sink (+)

I Sink (+) 2 140 AVO 020 00
Voltage Out

140 ACO 020 00
Signals

140 AVO 020 00
Signals

Jumper Part Number
140CFX00110

Jumper Connections
S1 to S2 to S3 to S4
V1- to 1-
CO3 to V3+
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CableFast Cables

Overview This section provides CableFast cable specifications, cable lengths, inner wire color 
codes (for standard and high power cables), cable selections, and accessories. 

Cable 
Specifications

The following table shows the CableFast cable specifications.

Cable Specifications

Standard Power

Cable Diameter 0.43 in. nominal (10.9 mm)

Number of Conductors 8-#20 AWG (0.8 mm), 7/28 tinned annealed copper; semi rigid 
PVC
32-#26 AWG (0.4 mm), 7/34 tinned annealed copper; semi rigid 
PVC

Bend Radius (I.D.) 0.75 in. min. (19.0 mm)

High Power

Cable Diameter 0.55 in. nominal (14.0 mm)

Number of Conductors 8-#18 AWG (1.0 mm), 16/30 tinned annealed copper; semi rigid 
PVC
32-#20 AWG (0.8 mm), 10/30 tinned annealed copper; semi rigid 
PVC

Bend Radius (I.D.) 1.50 in. min. (38.1 mm)

Common Specifications

Cable Jacket Jacket color: black, 0.040 in wall min, flexible PVC

Wire Strip Length 0.32 in. (8 mm)

Wire Marking See the wire color coding table (next page)

Wire Rating 300 V, 105° C UL rated 2517, CSA Type AWM 1/2 FT1

Cable Rating 300 V, 105° C rated

Shielding Aluminum/polyester tape (aluminum side out) attached at 
connector body (360°).
#22 AWG, 7/30 drain wire.Shield resistance 16.55 Ohms/Mft 
nominal 

Agency Approval UL-758; AWM style 2517 VW-1 and CSA C22:210.2; AWM I/II A/
B FT1
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Cable Lengths The following table shows the cable lengths for the CableFast system.

Inner Wire Color 
Codes

The following table provides the wire color codes for standard power and high power 
cables.

Cable Lengths Terminated Pigtail

Standard Power High Power High Power

3 ft. (0.91 m) X X

6 ft. (1.82 m) X X X

9 ft. (2.73 m) X X

12 ft. (3.64 m) X X

15 ft. (4.6 m) X

Wire/ 
Pin #

AWG for 
Standard 
Power 
Cable

AWG for 
High 
Power 
Cable

Color Wire/ 
Pin #

AWG for 
Standard 
Power 
Cable

AWG for 
High 
Power 
Cable

Color

1 26 20 Black 21 26 20 White/Blue

2 26 20 Brown 22 26 20 White/Violet

3 26 20 Red 23 26 20 White/Gray

4 26 20 Orange 24 26 20 White/Black/ 
Brown

5 26 20 Yellow 25 26 20 White/Black/ 
Red

6 26 20 Green 26 26 20 White/Black/ 
Orange

7 26 20 Blue 27 26 20 White/Black/ 
Yellow

8 26 20 Violet 28 26 20 White/Black/ 
Green

9 20 18 Black 29 20 18 Yellow

10 20 18 Brown 30 20 18 Green

11 26 20 Gray 31 26 20 White/Black/ 
Blue

12 26 20 White 32 26 20 White/Black/ 
Violet

13 26 20 White/ 
Black

33 26 20 White/Black/ 
Gray

14 26 20 White/ 
Brown

34 26 20 White/Brown/ 
Red
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Cable Selections 
(XTS)

The following table shows the 140XTS0xx terminated cables.

15 26 20 White/ 
Red

35 26 20 White/Brown/ 
Orange

16 26 20 White/ 
Orange

36 26 20 White/Brown/ 
Yellow

17 26 20 White/
Yellow

37 26 20 White/Brown/ 
Green

18 26 20 White/ 
Green

38 26 20 White/Brown/ 
Blue

19 20 18 Red 39 20 18 Blue

20 20 18 Orange 40 20 18 Violet

Wire/ 
Pin #

AWG for 
Standard 
Power 
Cable

AWG for 
High 
Power 
Cable

Color Wire/ 
Pin #

AWG for 
Standard 
Power 
Cable

AWG for 
High 
Power 
Cable

Color

Part Number Cable Type Cable Description

Standard 
Power

High 
Power

140XTS00203 X CableFast system cable with Quantum I/O 
connector, 3 ft. (0.9 m) and "D" sub connector 140XTS01203 X

140XTS00206 X CableFast system cable with Quantum I/O 
connector, 6 ft. (1.8 m) and "D" sub connector 140XTS01206 X

140XTS00209 X CableFast system cable with Quantum I/O 
connector, 9 ft. (2.7 m) and "D" sub connector 140XTS01209 X

140XTS00212 X CableFast system cable with Quantum I/O 
connector, 12 ft. (3.7 m) and "D" sub connector 140XTS01212 X
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I/O Connector for 
Quantum

The following figure shows the I/O Connector for the Quantum system. 

XCA102xx Pigtail The following table shows the 140XCA102xx Pigtail cable description.

Pigtail Leads The following figure shows the color coded pigtail leads. 

See cable lengths
in the above table.

Quantum I/O
Connector

50-pin “D”
Connector

Part Number
                   Cable Type

Cable DescriptionStandard Power High Power

140XCA10206 X CableFast system cable, 6 ft (1.8 m), 
with "D" sub connector and pigtails 

140XCA10215 X CableFast system cable, 15 ft (4.6 m), 
with "D" sub connector and pigtails

40 Color Coded
Pigtail Leads

50-pin “D”
Connector

See cable lengths
in the above table.
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XTS102xx Pigtail The following table shows the 140XTS102xx Pigtail cables.

I/O Connector for 
Pigtail Leads

The following figure shows the I/O connector for pigtail leads. 

Part Number Cable Type Cable Description

Standard 
Power

High 
Power

140XTS10206 X CableFast system cable with Quantum I/O 
connector, 6 ft. (1.8 m), and pigtail cable 

140 XTS10215 X CableFast system cable with Quantum I/O 
connector, 15 ft. (4.6 m), and pigtail cable 

40 Color Coded
Pigtail Leads

Quantum I/O
Connector

See cable lengths
in the above table.
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CableFast Accessories

Overview The following information pertains to the CableFast accessories.

Accessories The following table shows the part numbers and descriptions for CableFast 
Accessories.

Terminal Block 
Common Strip

The following figure shows the terminal block common strip. 

Jumper, Fuse 
Replacement

Fuse replacement information is given in the following table. 

The following figure shows a jumper. 

Part Number Description Quantity

140CFU40000 Fuse Kit, Wickmann 4 A 10

140CFU08000 Fuse Kit, Wickmann 0.8 A 10

140CFU00600 Fuse Kit, Wickmann 0.063 A 10

140CFX00110 Terminal Block Common Strip, 10 Position (see below) 10

Part Number Description Quantity

140 CFX 002 10 Jumper, Fuse Replacement (see below) 10

Note: The jumper is used instead of fuses as a disconnect device.
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F
Error Stopped Codes

Error Stopped Codes

Overview The following is a list of error stopped codes and their definitions.

Error Stopped 
Codes

The following is a list of error stopped codes for the Quantum system.

Stop Bit  Code (hex) Description

7FFF PLC unhealthy

8000 PLC stopped

4000 Bad I/O map

2000 PLC unconfigured

1000 Bad Modbus port intervention

0800 Bad segment scheduler

0400 Start-of-network (SON) did not start a segment

0200 Bad power-down checksum

0100 No end of logic detected

0080 Watchdog timer has expired

0040 Real time clock has failed

0020 Bad coil used table

0010 RIO option has failed

0008 Illegal node type found

0004 User logic checksum error

0002 Discrete disable table error

0001 Bad configuration
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Definitions for 
Error Stopped 
Codes

The following are definitions for Error Stopped Codes.
 
� PLC unhealthy: This condition indicates that the CPU has failed one or more of 

its health diagnostics. In all probability the CPU will have to be replaced. 
� PLC stopped: By itself, an 8000 hex is not an error but a CPU state. If, for 

example, a user issues a CPU stop command, the status register would indicate 
"8000" hex. An error condition exists when "8000" is anded with one or more of 
the previously defined errors (bits 0-14). An example would be an error code of 
"8100"; this suggests a PLC stopped with No End of Logic Node detected.

� Bad I/O map: This error will occur if the user declares more than one I/O drop in 
his configuration but does not have an RIO Head installed. This error may also 
occur if a drop has been configured in such a way so as to exceed the maximum 
number of inputs/outputs allowable per drop.

� PLC unconfigured: The user should expect this condition if he is trying to log into 
the CPU for the first time. This error indicates that the CPU has not been 
configured. The user should write a configuration offline and transfer it to the CPU 
prior to attempting to login to the CPU. If this error appears while seeking to 
coomunicate to a previously running CPU, this would suggest a corrupted state 
memory in the CPU. The usr should clear memory and attempt to reload the user 
logic program. 

� Bad modbus port intervention: This error will most likely appear in conjunction 
with another error. The CPU would in all likelihood be stopped when this error 
occurs. This error may also appear upon the user’s attempt to clear the system 
stop state. The user should try to clear user logic and reload.

� Bad segment scheduler:  This error indicates improper programming of the 
segment scheduler.

� Start-of-network (SON) did not start a segment: This error is most often 
caused by improper programming. It can also be caused by a corrupted program 
and can be detected by issuing a start command to the CPU.

� Bad power-down checksum: This error indicates that continuous run time ram 
diagnostic has failed. Reload the user logic program. If this error persists, replace 
the CPU.

� No end of logic detected: This error is usually caused by an incomplete or 
unsuccessful load of the program. Try another reload.

� Watchdog timer has expired: This error indicates that the CPU has taken too 
much time to complete its current scan. This error will sometimes occur with 
ambitious DX programming techniques. The user may want to increase the 
Watchdog Timer value. This error may also point to a failure of the CPU.

� Real time clock has failed: Replace the CPU.
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� Bad coil used table: This error means that the coil used table does not match 
user logic. Possible causes include:
1. This error is often seen when a program is altered offline by non-Modsoft users 
and then reloaded. It may be neccesary to update the coil used table manually in 
order to recover from this error.
2. The battery coil is not configured or configured in correctly. This error is not 
uncommon if the program is being relocated from another PLC.
3. There may be a hardware failure of the CPU.

� RIO option has failed: The RIO option board (140CRP93x00) has been 
determined to be unhealthy. Replace the board.

� Illegal node type found: This error is usually seen when downloading a program 
to the CPU. Some of the things a user should look for include:
1. The user is loading/relocating logic from a CPU that supported a loadable 
function block to another CPU that hasn't been configured for the same function 
block. (ie HSBY or XMIT) 
2. A constant or reference is outside the range of that particular CPU's instruction 
set. This may occur when relocating logic from a 24 bit CPU to a 16 bit CPU. This 
error is generally not seen as a hardware failure and the user is advised to 
examine his user logic for incompatibility with the target PLC. RIO Option Has 
Failed.

� User logic checksum error: The calculated user logic checksum does not agree 
with the stored checksum. It can be caused by an illegal change in memory. The 
user should try to reload his user logic program. If the error persists, replace the 
CPU.

� Discrete disable table error: This error occurs when the user attempts to run 
the CPU in Optimize mode with disabled coils in user logic.

� Bad configuration: The most probable cause would be that the memory has 
been modified through the MODBUS/MODBUS PLUS ports. If this error occurs 
during a program download, check configuration data for values greater than the 
CPU's specified addressable range. This error can also appear if the CPU's 
memory is defective.
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G
Agency Approvals

Agency Approvals

Overview The following tables provide the agency approvals and also include the conformal 
coating availability of the indicated Quantum products.

Power Supplies The following table provides the agency approvals and conformal coating availability 
for the power supplies of the indicated Quantum products. 

Quantum Part 
Numbers

Conformally 
Coated 
Version 
Availabilty

Agency Approval Status

UL 
508

CSA 
22.2-142

C-
UL

Factory Mutual 
Class I, Div 2

CE CSA Class I, 
Div 2

140CPS11100

140CPS11400

140CPS11410

140CPS11420

140CPS12400

140CPS12420

140CPS21100 

140CPS21400

140CPS22400

140CPS41400

140CPS42400

140CPS51100

140CPS52400
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CPUs The following table provides the agency approvals and conformal coating availability 
for the CPUs of the indicated Quantum products. 

DIO Drops The following table provides the agency approvals and conformal coating availability 
for the DIO drops of the indicated Quantum products.

Quantum Part 
Numbers

Conformally 
Coated 
Version 
Availabilty

Agency Approval Status

UL 
508

CSA 
22.2-142

C-
UL

Factory Mutual 
Class I, Div 2

CE CSA Class 
I, Div 2

140CPU11302

140CPU11303

140CPU21304

140CPU42402

140CPU43412

140CPU43412A

140CPU53414

140CPU53414A

Quantum Part 
Numbers

Conformally 
Coated 
Version 
Availabilty

Agency Approval Status

UL 
508

CSA 
22.2-142

C-
UL

Factory Mutual 
Class I, Div 2

CE CSA Class I, 
Div 2

140CRA21110

140CRA21210

140CRA21120

140CRA21220
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RIO Heads and 
Drops

The following table provides the agency approvals and conformal coating availability 
for the RIO Heads and Drops of the indicated Quantum products. 

Field Bus 
Modules

The following table provides the agency approvals and conformal coating availability 
for the Field Bus modules of the indicated Quantum products.

Quantum Part 
Numbers

Conformally 
Coated 
Version 
Availabilty

Agency Approval Status

UL 
508

CSA 
22.2-142

C-
UL

Factory Mutual 
Class I, Div 2

CE CSA Class I, 
Div 2

140CRA93100

140CRA93200

140CRP93100

140CRP93200

140CRA93101

Quantum Part 
Numbers

Conformally 
Coated 
Version 
Availabilty

Agency Approval Status

UL 
508

CSA 
22.2-142

C-
UL

Factory Mutual 
Class I, Div 2

CE CSA Class I, 
Div 2

140CRP81100

140EIA92100

140NOA61100

140NOA61110

140NOL91100

140NOL91110

140NOL91120
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NOEs The following table provides the agency approvals and conformal coating availability 
for the NOEs of the indicated Quantum products.

NOMs The following table provides the agency approvals and conformal coating availability 
for the NOMs of the indicated Quantum products.

Hot Standby The following table provides the agency approvals and conformal coating availability 
for the Hot Standby of the indicated Quantum products.

Quantum Part 
Numbers

Conformally 
Coated 
Version 
Availabilty

Agency Approval Status

UL 
508

CSA 
22.2-142

C-
UL

Factory Mutual 
Class I, Div 2

CE CSA Class I, 
Div 2

140NOE21100

140NOE25100

140NOE31100

140NOE35100

140NOE51100

140NOE55100

140NOE77100

140NOE77101

140NOE77110

140NOE77111

Quantum Part 
Numbers

Conformally 
Coated 
Version 
Availabilty

Agency Approval Status

UL 
508

CSA 
22.2-142

C-
UL

Factory Mutual 
Class I, Div 2

CE CSA Class I, 
Div 2

140NOM21100

140NOM21200

140NOM25200

Quantum Part 
Numbers

Conformally 
Coated 
Version 
Availabilty

Agency Approval Status

UL 
508

CSA 
22.2-142

C-
UL

Factory Mutual 
Class I, Div 2

CE CSA Class I, 
Div 2

140CHS11000
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Counters The following table provides the agency approvals and conformal coating availability 
for the Counters of the indicated Quantum products

ASCII Interface The following table provides the agency approvals and conformal coating availability 
for the ASCII Interface of the indicated Quantum products

High Speed 
Interrupts

The following table provides the agency approvals and conformal coating availability 
for the High Speed Interrupt of the indicated Quantum products

Single Axis 
Motion

The following table provides the agency approvals and conformal coating availability 
for the Single Axis Motion of the indicated Quantum products

Quantum Part 
Numbers

Conformally 
Coated 
Version 
Availabilty

Agency Approval Status

UL 
508

CSA 
22.2-142

C-
UL

Factory Mutual 
Class I, Div 2

CE CSA Class I, 
Div 2

140EHC10500

140EHC20200

Quantum 
Part 
Numbers

Conformally 
Coated 
Version 
Availabilty

Agency Approval Status

UL 
508

CSA 
22.2-142

C-
UL

Factory Mutual 
Class I, Div 2

CE CSA Class I, 
Div 2

140ESI06210

Quantum 
Part 
Numbers

Conformally 
Coated 
Version 
Availabilty

Agency Approval Status

UL 
508

CSA 
22.2-142

C-
UL

Factory Mutual 
Class I, Div 2

CE CSA Class I, 
Div 2

140HLI34000

Quantum Part 
Numbers

Conformally 
Coated 
Version 
Availabilty

Agency Approval Status

UL 
508

CSA 
22.2-142

C-
UL

Factory Mutual 
Class I, Div 2

CE CSA Class I, 
Div 2

140MSB10100  

140MSC10100
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Simulators The following table provides the agency approvals and conformal coating availability 
for the Simulators of the indicated Quantum products

Intrinsically Safe 
Modules

The following table provides the agency approvals and conformal coating availability 
for the intrinsically safe I/O modules of the indicated Quantum products.

Battery Module The following table provides the agency approvals and conformal coating availability 
for the Battery module of the indicated Quantum products. Note: These modules 
should not be installed in a Class 1, Division 1 environment. They can monitor/
contorl intrinsically ssafe apparatus located in hazardous areas without the use of 
additional barriers. See p. 361 for installation guidelines.

Quantum 
Part 
Numbers

Conformally 
Coated 
Version 
Availabilty

Agency Approval Status

UL 
508

CSA 22.2-142 C-
UL

Factory Mutual 
Class I, Div 2

CE CSA Class 
I, Div 2

140XSM002  

140XSM010  

Quantum 
Part 
Numbers

Conformally 
Coated 
Version 
Availabilty

Agency Approval Status

UL 
508

CSA 
22.2-142

C-
UL

Factory Mutual 
Class I, Div 1

CE CSA Class I, 
Div 2

140AII33000

140AII33010

140AIO33000

140DII33000

140DIO33000

Quantum 
Part Numbers

Conformally 
Coated 
Version 
Availabilty

Agency Approval Status

UL 
508

CSA 
22.2-142

C-
UL

Factory Mutual 
Class I, Div 2

CE CSA Class I, 
Div 2

140XCP90000
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I/O The following table provides the agency approvals and conformal coating availability 
for the I/O of the indicated Quantum products

Quantum Part 
Numbers

Conformally 
Coated 
Version 
Availabilty

Agency Approval Status

UL 
508

CSA 
22.2-142

C-
UL

Factory Mutual 
Class I, Div 2

CE CSA Class I, 
Div 2

140ACI03000

140ACI04000

140ACO02000

140ACO13000

140AMM09000

140ARI03010

140ATI03000

140AVI03000

140AVO02000

140DAI34000

140DAI35300

140DAI44000

140DAI45300

140DAI54000

140DAI54300

140DAI55300

140DAI74000

140DAI75300

140DAM59000

140DAO84000

140DAO84010

140DAO84210

140DAO84220

140DAO85300

140DDI15310

140DDI35300  

140DDI35310

140DDI36400

140DDI67300

140DDI84100  

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 3358 of 3383



Agency Approvals

776 840 USE 100 00 11/2004

Backplanes The following table provides the agency approvals and conformal coating availability 
for the I/O of the indicated Quantum products

140DDI85300  

140DDM39000

140DDM69000

140DDO15310

140DDO35300

140DDO35301

140DDO35310

140DDO36400

140DDO84300

140DDO88500

140DRA84000

140DRC83000

140DSI35300

140DVO85300

Quantum Part 
Numbers

Conformally 
Coated 
Version 
Availabilty

Agency Approval Status

UL 
508

CSA 
22.2-142

C-
UL

Factory Mutual 
Class I, Div 2

CE CSA Class I, 
Div 2

Quantum 
Part Numbers

Conformally 
Coated 
Version 
Availabilty

Agency Approval Status

UL 
508

CSA 
22.2-142

C-
UL

Factory Mutual 
Class I, Div 2

CE CSA Class I, 
Div 2

140XBP00200

140XBP00300

140XBP00400

140XBP00600

140XBP01000

140XBP01600
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Backplane 
Expander

The following table provides the agency approvals and conformal coating availability 
for the backplane expander of the indicated Quantum products

Maritime 
Approvals

The following talbe provides maritime approvals for selected group of modules. 
Check www.modicon.com for details.

Quantum Part 
Numbers

Conformally 
Coated 
Version 
Availabilty

Agency Approval Status

UL 
508

CSA 
22.2-142

C-
UL

Factory Mutual 
Class I, Div 2

CE CSA Class I, 
Div 2

140XBE10000

ABS/U.S.A. DNV Norway GL Germany LR United 
Kingdom

RINA Italy RRS Russia
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Numerics
140 CFA 040 00

application notes, 722
description, 722
dimensions, 723
terminal block illustration, 722
wiring diagram, 723

140 CFB 032 00
application notes, 724
description, 724
terminal block illustration, 724
wiring for input modules, 725

140 CFC 032 00
wiring diagram for 140 DDI 353 00, 729

140 CFC 032 00
application notes, 728
description, 727
dimensions, 728
terminal block illustration, 727
wiring diagram for 140 DAI 353 00, 729
wiring diagram for 140 DAI 453 00, 729
wiring diagram for 140 DAI 553 00, 729
wiring diagram for 140 DDI 153 10, 730
wiring diagram for 140 DDI 853 00, 729
wiring diagram for 140 DDO 153 10, 731
wiring for 140 DDO 353 0X, 732
wiring for output module, 726

140 CFD 032 00
application notes, 733
description, 733
dimensions, 733
terminal block illustration, 733
wiring diagram, 734

140 CFE 032 00
dimensions, 735

140 CFE 032 00
application notes, 735
description, 735
terminal block illustration, 735
wiring diagram, 736

140 CFG 016 00
application notes, 737
description, 737
dimensions, 737
terminal block illustration, 737
wiring diagram 
(grouped AC output mode), 740
wiring diagram 
(grouped DC output mode), 741
wiring diagram 
(isolated AC input mode), 738
wiring diagram 
(isolated output mode), 739
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140 CFH 008 00
application notes, 742
description, 742
dimensions, 742
terminal block illustration, 742
wiring diagram (chassis grounding), 745
wiring diagram 
(instrument grounding), 744
wiring diagram (source grounding), 743

A
ACI03000

configuration, 445
description, 461
I/O map status byte, 447
register assignment, 446
specifications, 462
wiring diagram, 463

ACI04000
description, 464
I/O map status byte, 448
module zoom selections, 448
register assignment, 447
specifications, 465
wiring diagram, 466

ACO02000
configuration, 478
description, 482
I/O map status byte, 478
module zoom selections, 479
register assignments, 478
specifications, 482
voltmeter monitor specifications, 483
wiring diagram, 484

ACO13000
configuration, 479
description, 486
I/O map status byte, 480
module zoom selections, 480
register assignments, 479
specifications, 486
wiring diagram, 488

Agency approvals
ASCII interface, 773
backplane expander, 777
backplanes, 776
battery module, 774
counters, 773
CPUs, 770
DIO drops, 770
field bus modules, 771
high speed interrupts, 773
Hot Standby, 772
I/O, 775
intrinsically safe modules, 774
NOEs, 772
NOMs, 772
power supplies, 769
RIO heads and drops, 771
simulators, 774
single axis motion, 773

AII33000
configuration, 367
description, 375
field wiring, 378
I/O map register assignment, 367
I/O map status byte, 370
module zoom selections, 370
register assignment, 368
RTD/resistance module 
specifications, 375
terminal color and keying 
assignment, 378
thermocouple/millivolt map register 
assignment, 369
Thermocouple/Millivolt module 
specification, 376
wiring diagram (Cenelec/RTD), 379
wiring diagram (Cenelec/TC), 380
wiring diagram (CSA/RTD), 381
wiring diagram (CSA/TC), 382
wiring diagram (FM/RTD), 383
wiring diagram (FM/TC), 384
wiring diagram (UL/RTD), 385
wiring diagram (UL/TC), 386
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AII33010
configuration, 371
description, 387
field wiring, 388
fixed wiring, 388
map status byte (inputs), 372
module zoom selections, 372
register assignment, 372
specifications, 387
terminal strip color and keying 
assignment, 388
wiring diagram (Cenelec), 389
wiring diagram (CSA), 390
wiring diagram (FM), 391
wiring diagram (UL), 392

AIO33000
configuration, 373
description, 393
field wiring, 394
fixed wiring system, 394
I/O map status byte, 373
module zoom selections, 374
register assignments, 373
specifications, 393
terminal strip color and keying 
assignment, 394
wiring diagram (Cenelec), 398
wiring diagram (CSA), 395
wiring diagram (FM), 396
wiring diagram (UL), 397

AMM09000
3x registers, 494
4x registers, 496
common specifications, 501
configuration, 494
description, 498
I/O map status byte, 497
input specifications, 499
linear measuring ranges, 496
module zoom selections, 497
output specifications, 500
register assignments, 494
status warning, 495
topology specifications, 498
wiring diagram, 502

analog input modules
configuration, 445

analog input/output module AMM09000, 498
analog output modules

configuration, 478
analog simulator module XSM01000, 417
ARI03010

configuration, 448
description, 467
I/O map status byte, 450
module zoom selections, 450
register assignment, 449
specifications, 468
wiring diagram, 469

ASCII interface module ESI06210, 332
AS-i master module EAI92100, 195
ATI03000

configuration, 451
description, 470
I/O map status byte, 454
measurement ranges, 454, 455
module zoom selections, 456
register assignment, 452
specifications, 470
wiring diagram, 472

AVI03000
configuration, 457
description, 473
I/O map status byte, 459
linear measuring ranges, 459, 475
module zoom selections, 460
register assignment, 457
specifications, 474
wiring diagram, 476

AVO02000
configuration, 480
description, 489
module zoom selections, 481
register assignments, 481
specifications, 489
wiring diagram, 492
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B
backplane expander XBE10000, 352
backplanes

four position, 677
mounting hardware specifications, 674
part numbers, 674
selecting, 674
six position, 678
sixteen position, 680
ten position, 679
three position, 676
two positions, 675

battery module XCP90000, 423
bus configuration, 256

C
CableFast

cable lengths, 759
cable selections (XTS), 760
cable specifications, 758
description, 716
I/O connector for Quantum, 761
I/O connector illustration, 762
inner wire color codes, 759
quantum modules and backplane 
illustration, 716
specifications, 717
terminal block descriptions, 720
terminal block features, 721
terminal block selection, 718
terminal block stacking convention, 721
XCA102xx pigtail, 761
XTS102xx pigtail, 762

CableFast accessories
jumper, fuse replacement, 763
part numbers, 763
terminal block common strip, 763

cables
part numbers, 659

CE closed system installation
AC & DC powered systems, 712
AC/DC installation illustration, 712
line filter connections, 713
protective cover, 713

CFB03200
terminal block dimensions, 724

CFI00800
application notes, 746
description, 746
dimensions, 746
wiring diagram (chassis grounding), 749
wiring diagram 
(instrument grounding), 748
wiring diagram (source grounding), 747

CFJ00400
application notes, 750
description, 750
dimensions, 750
terminal block illustration, 750
wiring diagram (chassis grounding), 753
wiring diagram 
(instrument grounding), 752
wiring diagram (source grounding), 751

CFK00400
application notes, 754
description, 754
dimensions, 754
terminal block illustration, 754
wiring diagram (chassis grounding), 757
wiring diagram 
(instrument grounding), 756
wiring diagram (source grounding), 755

CHS11000
A/B designation slide switch, 360
blinking Com Act LED error codes, 359
description, 357
illustration, 357
keyswitch and update button, 359
LED descriptions, 358
LED indicators, 358
specifications, 358

communication interface modules
Ethernet TCP/IP module, 9
InterBus interface modules, 10
LonWorks modules, 10
Modbus Plus on Fiber, 9
SY/MAX-Ethernet, 9
twisted-pair wiring, 9
types, 8
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connector types, for fiber optic links, 261
CPS11100

description, 60
illustration, 60
LED description, 62
LED indicator, 62
wiring diagram, 62

CPS11100 (PV01 or greater)
description, 63
illustration, 63
LED description, 65
LED indicator, 65
wiring diagram, 65

CPS11400
description, 66
illustration, 66
LED description, 68
LED indicators, 68
specifications, 67
wiring diagram, 68

CPS11410
description, 69
illustration, 69
LED description, 71
LED indicator, 71
specifications, 70
wiring diagram, 71

CPS11420
description, 72
illustration, 72
LED description, 74
LED indicator, 74
specifications, 73
wiring diagram, 74

CPS12400
description, 75
illustration, 75
LED description, 77
LED indicator, 77
specifications, 76
wiring diagram, 77

CPS12420
description, 78
illustration, 78
LED description, 80
LED indicator, 80
specifications, 79
wiring diagram, 80

CPS21100
description, 81
illustration, 81
LED description, 82
LED indicator, 82
specifications, 82
wiring diagram, 83

CPS21400
description, 84
illustration, 84
LED description, 85
LED indicator, 85
specifications, 85
wiring diagram, 86

CPS22400
description, 87
illustration, 87
LED description, 88
LED indicator, 88
specifications, 88
wiring diagram, 89

CPS41400
description, 90
illustration, 90
LED description, 91
LED indicator, 91
operating curve and timing chart, 92
specifications, 91
wiring diagram, 92

CPS42400
illustration, 93
LED description, 94
LED indicator, 94
operating curve and timing chart, 95
specifications, 94
wiring diagram, 95
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CPS51100
description, 96
illustration, 96
LED description, 98
LED indicator, 98
specifications, 97
wiring diagram, 98

CPS52400
description, 99
illustration, 99
LED description, 101
LED indicators, 101
specifications, 100
wiring diagram, 101

CPU
description, 6
hardware specifications, 50
part numbers, 50

CPU11302
ASCII communication port 
parameters, 111
description, 115
front panel switches, 110
illustration, 105
LED descriptions, 108
LED error codes, 109
LED indicators, 108
Modbus connector pinouts, 113
Modbus ports pinout connections, 113
Modbus ports pinout connections for 
portable computers, 114
rear panel rotary switches, 112
RTU communication port 
parameters, 111
specifications, 106
SW1 and SW2 address settings, 112
SW1 and SW2 switches, 112
valid communication port 
parameters, 111

CPU11303
ASCII communication port 
parameters, 121
illustration, 115
LED descriptions, 118
LED error codes, 119
LED indicators, 118
Modbus connector pinouts, 123
Modbus ports pinout connections, 123
Modbus ports pinout connections for 
portable computers, 124
rear panel switches, 122
RTU communication port 
parameters, 121
specifications, 116
SW1 and SW2 address settings, 122
SW1 and SW2 switches, 122
valid communication port 
parameters, 121

CPU21304
ASCII communication port 
parameters, 131
description, 125
front panel switches, 130
illustration, 125
LED descriptions, 128
LED error codes, 129
LED indicators, 128
Modbus connector pinouts, 133
Modbus ports pinout connections, 133
Modbus ports pinout connections for 
portable computers, 134
rear panel switches, 132
RTU communication port 
parameters, 131
specifications, 126
SW1 and SW2 address settings, 132
SW1 and SW2 switches, 132
valid communication port 
parameters, 131
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CPU42402
ASCII communication port 
parameters, 141
description, 135
front panel switches, 140
illustration, 135
LED descriptions, 138
LED error codes, 139
LED indicators, 138
Modbus connector pinouts, 143
Modbus ports pinout connections, 143
Modbus ports pinout connections for 
portable computers, 144
rear panel switches, 142
RTU communication port 
parameters, 141
specifications, 136
SW1 and SW2 address settings, 142
SW1 and SW2 switches, 142
valid communication port 
parameters, 141

CPU43412, 150
ASCII comm port parameters, 151
description, 145
key switch, 153
LED description, 148
LED error codes, 149
LED indicators, 148
Modbus connector pinouts, 154
Modbus ports pinout connections, 155
Modbus ports pinout connections for 
portable computers, 155
rear panel rotary switches, 152
RTU comm port parameters, 151
specifications, 146
SW1 and SW2 address settings, 152
SW1 and SW2 switches, 152
valid comm port parameters, 151

CPU43412A
ASCII communication port 
parameters, 162
description, 156
front panel slide switch, 161
key switch, 163
LED descriptions, 159
LED error codes, 160
LED indicators, 159
Modbus connector pinouts, 165
Modbus pinout connections for portable 
computers, 166
Modbus ports pinout connections, 166
rear panel switches, 164
RTU communication port 
parameters, 162
specifications, 157
SW1 and SW2 address settings, 164
valid communication port 
parameters, 162

CPU53414
ASCII communicaton port 
parameters, 173
CPU front panel switches, 172
description, 167
key switch, 174
LED descriptions, 170
LED error codes, 171
LED indicators, 170
Modbus ports pinout connections, 176
Modbus ports pinout connections for 
portable computers, 177
rear panel switches, 175
RTU communication port 
parameters, 173
specifications, 168
SW1 and SW2 address settings, 175
SW1 and SW2 switches, 175
valid communication port 
parameters, 173
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CPU53414A
ASCII communication port 
parameters, 184
description, 178
front panel slide switch, 183
illustration, 178
key switch, 185
LED descriptions, 181
LED error codes, 182
LED indicators, 181
Modbus connector pinouts, 187
Modbus ports pinout connections, 188
Modbus ports pinout connections for 
portable computers, 188
rear panel switches, 187
RTU communication port 
parameters, 184
specifications, 179
SW1 and SW2 address settings, 187
valid communication port 
parameters, 184

CRA21X10
description, 214
illustration, 214
LED descriptions, 217
LED indicators, 217
rear panel switches, 218
specifications, 215
wiring diagram, 216, 221

CRA21X20
description, 219
illustration, 219
LED descriptions, 222
LED indicators, 222
rear panel switches, 223
specifications, 220

CRA93200
illustration, 230

CRA93X00
address settings, 234
description, 230
error codes, 233
LED descriptions, 232
LED indicators, 232
rear panel switches, 234
specifications, 231
SW1 and SW2 address settings, 234

CRP81100
description, 190
illustration, 190
LED descriptions, 191
LED status, 191
RS-232C port, 193
RS-485 port, 192
specifications, 194

CRP93X00
description, 226
error codes, 229
LED descriptions, 228
LED indicators, 228
specifications, 227

D
DAI34000

description, 509
specifications, 510
wiring diagram, 511

DAI35300
description, 512
specifications, 513
wiring diagram, 514

DAI44000
description, 515
specifications, 516
wiring diagram, 517

DAI45300
description, 518
specifications, 519
wiring diagram, 520

DAI54000
description, 521
specifications, 522
wiring diagram, 523
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DAI54300
description, 524
specifications, 524
wiring diagram, 525

DAI55300
description, 527
specifications, 527
wiring diagram, 528

DAI74000
description, 530
specifications, 531
wiring diagram, 532

DAI75300
description, 533
specifications, 534
wiring diagram, 535

DAM59000
common specifications, 642
description, 639
fuse locations, 643
input specifications, 640
output specifications, 641
topology specifications, 639
wiring diagram, 644

DAO84000
description, 564
specifications, 564
wiring diagram, 566

DAO84010
description, 568
specifications, 568
wiring diagram, 570, 575

DAO84210
description, 572
specifications, 572

DAO84220
description, 577
fuse locations, 579
specifications, 577
wiring diagram, 580

DAO85300
description, 582
fuse locations, 584
specifications, 582
wiring diagram, 584

DD035301
fuse locations, 595

DD036400
recommended cables, 604

DDI15310
description, 536
logic states, 537
specifications, 536
wiring diagram, 537

DDI35300
description, 538
specifications, 538
wiring diagram, 539

DDI35310
description, 540
specifications, 540
wiring diagram, 541

DDI36400
color codes for input groups, 544
compatible connection sub-bases, 545
description, 542
front view illustration, 543
LEDs, 544
recommended cables, 544
specifications, 542

DDI67300
description, 546
minimum version levels, 547
specifications, 546
wiring diagram, 549

DDI84100
description, 550
specifications, 551
wiring diagram, 552

DDI85300
description, 553
specifications, 554
wiring diagram, 555

DDM39000
common specifications, 648
description, 646
fuse locations, 649
input specifications, 646
output specifications, 647
topology, 646
wiring diagram, 650
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DDM69000
common specifications, 653
description, 651
I/O map register (outputs), 636
I/O map status byte (outputs), 636
input specifications, 651
module zoom selections (inputs), 636
module zoom selections (outputs), 637
output specifications, 652
register assignments, 635
topology, 651
version levels, 654
wiring diagram, 655

DDO15310
description, 586
fuse locations, 588
specifications, 587
wiring diagram, 589

DDO35300
description, 590
fuse locations, 592
specifications, 590
wiring diagram, 593

DDO35301
description, 594
specifications, 594
wiring diagram, 596

DDO35310
description, 597
fuse locations, 599
specificatons, 597
wiring diagram, 600

DDO36400
color codes for input groups, 604
compatible output adapter sub-bases, 
605
description, 601
front view illustration, 603
selecting point status indicator 
LEDs, 604
specifications, 601

DDO84300
description, 606
fuse locations, 607
specifications, 606
wiring diagram, 608

DDO88500
description, 609
fuse locations, 611
specifications, 609
wiring diagram, 612

DII33000
description, 402
field wiring, 403
specifications, 402
terminal strip color and keying 
assignment, 403
wiring diagram (Cenelec), 404
wiring diagram (CSA), 405
wiring diagram (FM), 406
wiring diagram (UL), 407

DIO configuration
description, 25
dual cable illustration, 26
part numbers, 27
single cable illustration, 25

DIO modules CRA21X10 or CRA21X20, 214
DIO33000

description, 408
specifications, 408
terminal strip color and keying 
assignment, 409
wiring diagram (Cenelec), 410
wiring diagram (CSA), 411
wiring diagram (FM), 412
wiring diagram (UL), 413

direct CPU driver
network interface techniques, 33

discrete I/O true high
illustration, 441

discrete I/O true low
illustration, 441

discrete input (16-point) modules
description, 505
module zoom selections, 505
register assignments, 505

discrete input (24-point) modules
description, 505
I/O map register assignment, 506
module zoom selections, 506

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 3371 of 3383



Index

840 USE 100 00 11/2004 xxv

discrete input (32-point) modules
description, 506
I/O map register assignment, 507
module zoom selections, 507

discrete input (8-point) module
module zoom selections, 400
register assignments, 400

discrete input (96-point) modules
description, 507
module zoom selections, 508
register assignments, 508

discrete input modules
description, 505

discrete input/output (16/8 point) modules
I/O map assignments (outputs), 638
module zoom selections (inputs), 638
module zoom selections (outputs), 638
register assignments, 637

discrete input/output modules
configuration, 635

discrete output (12-point) module
description, 558
register assignments, 558

discrete output (16-point) modules
description, 559
module zoom selections, 560
register assignments, 559

discrete output (32-point) modules
description, 560
module zoom selections, 561
register assignments, 561

discrete output (8-point) modules
description, 401, 557
I/O map register assignment, 401, 557
module zoom selections, 401, 557
module zoom selections (outputs), 558

discrete output (96-point) module, 562
module zoom selections, 563
register assingment, 562

discrete simulator module XSM00200, 416
discrete verified output module 
DVO85300, 625
distributed I/O

Quantum configuations, 18

DRA84000
description, 613
specifications, 613
wiring diagram, 615

DRC83000
description, 616
specifications, 616
wiring diagram, 618

DSI35300
description, 631
specifications, 632
wiring diagram, 633

dual cable configuration
RIO configuration, 22
RIO in a Hot Standby configuration, 24

DVO85300
configuration, 620
description, 625
Modsoft zoom screen selections, 621
register assignments, 620
specifications, 625
wiring diagram, 628

E
EHC10500

description, 290
illustration, 290
LED descriptions, 292
LED indicators, 292
specifications, 291
wiring diagram, 293
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EHC20200
3x register content, 308
Command 1, 295
Command 1 and Command 2 response 
formats, 303
Command 2, 296
Command 3, 296
Command 3 read input counter, 304
Command 3 response format, 304
Command 4, 297
Command 4 output register format, 304
Command 4 response format, 305
command words, 297
configuration, 294
COUNT DOWN example, 310
counting pulses, 326
description, 319
fuse location, 321
I/O map register assignment, 294
I/O map status byte, 305
illustration, 319
LED descriptions, 322
load values, 307, 311
module configuration, 306, 310
module functions, 324
module zoom selections, 317
one 32 bit counter, 301
operations, 295
RATE SAMPLE example, 310
rate sample mode, 303
rate sample mode caution, 312
rate sampling, 326
read input counter command, 308
read rate sample, 311
reset latched outputs, 308
response for configuration 
command, 307

response to read rate sample 
command, 311
signal descriptions, 329
specifications, 320
timing diagrams, 324
timing parameters, 324
two 16 bit counters, 300
two 32 bit counters, 302
user logic, 309
using I/O mapped registers, 306
wiring diagram, 330
wiring diagram 1, 313
wiring diagram 2, 314
wiring diagram 3, 315
wiring diagram 4, 316

EIA92100
AS-i cable connection illustration, 200
description, 195
illustration, 196
LED bus mode, 197
LED descriptions, 197
LED diagnostics, 199
LED display, 197
LED slave I/O mode, 198
specifications, 200

error stopped codes
definitions, 766
list, 765

ESI06210
description, 332
front panel connectors and switches, 336
front panel push button, 337
illustration, 332
LED blinking sequence, 335
LED descriptions, 334
LED indicators, 334
RS-232 serial port setup, 337
RS-232C serial port, 336
specifications, 333
Status LED crash codes, 335

Ethernet MMS modules NOE5X100, 273
Ethernet SY/MAX modules NOE3X100, 270
Ethernet TCP/IP module NOE2X100, 266
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F
fiber optic cable

cable types, 262
connecting, 255
ports, 254
repairing, 264
termination kits, 261
tools, 262

fiber optic network
adding nodes, 263
bus configuration, 256
calculating number of modules, 264
point-to-point configuration, 256
self healing ring configuration, 259
tree configuration, 258

fuses
description, 671

H
hardware specifications

ASCII interface module, 52
counter modules, 52
CPU, 50
description, 49
DIO heads/drops, 51
Ethernet modules, 51
field bus modules, 50
high speed interrupt module, 52
Hot Standby module, 51
I/O modules (analog out), 56
I/O modules (discrete in), 53
I/O modules (discrete in/out), 55
I/O modules (discrete out), 54
intrinsic safe analog modules, 57
intrinsic safe discrete modules, 57
miscellaneous modules, 57
NOM modules, 51
power supplies for local and RIO 
drops, 49
RIO heads/drops, 50
single axis motion modules, 52

high speed counter (5 channel) 
EHC10500, 290

high speed counter module (2 channel) 
EHC20200, 319
high speed interrupt modules HLI34000, 338
HLI34000

description, 338
illustration, 338
LED descriptions, 340
specifications, 339
wiring diagram, 341

Hot Standby configuration
description, 22

Hot Standby module CHS11000, 357

I
I/O map interface

network interface techniques, 34
I/O map status byte

description, 442
illustration, 442
table/module configuration, 443

I/O modules
description, 7, 431
discrete I/O true high/true low circuit, 441
illustration, 431
LED descriptions, 431
LED descriptions for 16 point 
modules, 432
LED descriptions for 24 point input 
modules, 433
LED descriptions for 32 point I/O 
modules, 433
LED descriptions for bi-directional 
modules, 434
LED descriptions for discrete 12 point 
modules with fault indication, 436
LED indicators for 16 point modules, 432
LED indicators for 24 point input 
modules, 433
LED indicators for 32 point I/O 
modules, 433
LED indicators for bi-directional 
modules, 434
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LED indicators for discrete 12 point 
modules with fault indication, 436
primary keys, 437
secondary keying and backplane 
position codes, 439
terminal strip key codes, 437
terminal strip/module keying, 436

intelligent/special purpose I/O modules
description, 11

InterBus communication module 
NOA6XXXX, 201
InterBus interface modules

communication interface modules, 10
Intrinsically safe analog input module 
AII33000, 375
intrinsically safe analog output module 
AIO33000, 393
intrinsically safe current input module 
AII33010, 387
intrinsically safe discrete input module 
DII33000, 402
intrinsically safe discrete output module 
DIO33000, 408
intrinsically safe modules

description, 362
identification and labeling, 363
illustration, 364
installation, 362
intrinsic safety, 362
safe barriers, 362
safe wiring practices, 363
wiring and grounding, 363
wiring diagram, 365

L
local I/O

Quantum configurations, 18
local I/O configuration

description, 20
illustration, 20

LonWorks modules
communication interface modules, 10

LonWorks NOL911X0, 208

M
miscellaneous components

battery, 664
cable connector orientation, 660
cables, 659
coding kit, 660
CPU battery, 664
description, 659
empty module, 660
empty module with door cover, 661
field wiring terminal strip, 662
I/O conversion connector, 666
IP 20 compliant field wiring terminal 
strips, 663
Modbus Plus ruggedized tap, 665
Modbus Plus tap, 664
remote I/O BNC connector, 667
remote I/O splitter, 667
remote I/O tap, 666
RG-11 remote I/O F connector, 667
RG-6 remote I/O F connector, 667
terminal strip jumper kit, 661

MMS interface
network modules, 10

Modbus and Modbus Plus communications
features, 37

Modbus communications
description, 37

Modbus connector
25-pin, 349
9-pin, 349

Modbus connector pinouts
25-point connections, 176
nine-pin connections, 176

MODBUS I/O Scanner
functionality, 280

Modbus Plus communications
description, 38

Modbus Plus network option modules 
NOM21X00, 235
Modbus Plus on Fiber NOM25200, 245
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module mounting procedure
description, 686
I/O terminal strip mounting 
procedure, 689
illustration, 687
installing jumper clips, 688
removing Quantum module door, 690

mounting brackets
125 mm, 682
20 mm, 683
description, 681
part numbers, 681

MSB10100 MSX10100, 342
MSC10100 MSX10100, 342
MSX motion modules MSX10100, 342
MSX10100

analog input 
(electrical specifications), 346
analog input 
(operational specifications), 344
analog output 
(electrical specifications), 346
analog output 
(operational specifications), 345
application program 
(operational specifications), 343
communications 
(operational specifications), 343
compatibility 
(operational specifications), 345
description, 342
DIP switch settings, 351
discrete inputs 
(operational specifications), 344
discrete inputs and high speed input 
(electrical specifications), 346
discrete output 
(electrical specifications), 346
discrete outputs 
(operational specifications), 344
drive interface 
(electrical specifications), 347
electrical specifications, 346

encoder feedback interface 
(electrical specifications), 347
front panel indicators, 348
high speed input (operational 
specifications), 344
illustration, 342
incremental encoder feedback, 345
LED descriptions, 348
Modbus connectors, 349
motor temperature input (electrical 
specifications), 347
operational specifications, 343
power requirements (electrical 
specifications), 347
rear panel switches, 351
resolver feedback (fully configured 
version), 345
resolver interface (electrical 
specifications), 346
servo, 343
servo connector, 349
servo connector signals, 350

N
network interface techniques

CPU interface support, 33
description, 33
direct CPU driver, 33
I/O map interface, 34
option module interface, 33

network modules
MMS interface, 10

network status, 261
NOA61110

seven segment display, 205
NOA611X0

LED descriptions, 203
LED indicators, 203
required loadables, 206
reset push button, 206
RS-232C port, 206

NOA62200
LED descriptions, 204
LED indicators, 204
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NOA6XXXX
comparison of features, 207
description, 201
front panel conncections, 205
illustration, 201
InterBus port, 205
specifications, 202

NOE2X100
description, 266
illustration, 266
installation, 268
installation example, 268
LED descriptions, 267
LED indicators, 267
specifications, 266

NOE3X100
description, 270
illustration, 270
LED descriptions, 272
specifications, 271
SY/MAX addressing, 272

NOE5X100
description, 273
illustration, 273
LED descriptions, 275
LED indicators, 275
specifications, 274

NOE77100
peer cop based I/O scanner, 280

NOE771x0
BOOTP server, 284

NOE771x1
Enhanced Web Diagnostics, 288

NOE771xx
Bandwith Monitoring, 286
DHCP server, 285
enhanced MODBUS I/O scanner, 281
FTP server, 282
Global Data, 286
HTTP server, 283
illustration, 276
key features, 279
LED descriptions, 278
LED indicators, 278
MODBUS I/O scanner, 280
MODBUS/TCP server, 282
Quantum Ethernet TCP/IP modules, 281
run LED status, 279
services, 287
specifications, 277

NOL911X0
auxiliary LonWorks communication
 port, 212
description, 208
front panel connectors, 211
front panel push buttons, 210
illustration, 208
LED descriptions, 209
LED error codes, 210
LED indicator status, 210
LED indicators, 209
media types, 212
primary LonWorks communication 
port, 211
RS-232 configuration port, 211
specifications, 209

NOM modules
Modbus Plus on Fiber, 9
twisted-pair wiring, 9

NOM21X00
ASCII comm port parameters, 241
description, 235
front panel switches, 241
LED descriptions, 237
LED error codes, 238
LED indicators, 237
Modbus connector pinouts, 242
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Modbus ports pinout connections for 
portable computers, 243
rear panel switches, 240
RTU comm port parameters, 241
specifications, 236
SW1 and SW2 address settings, 240
valid comm port parameters, 242

NOM25200
adding nodes, 263
address settings, 251
ASCII comm port parameters, 249
bus configuration, 256
cables, 262
calculating modules in a fiber 
network, 264
comm port parameters, 250
connecting, 255, 263
description, 245
fiber optic cable ports, 254
fiber optic configurations, 256
front panel switches, 249
hot standby systems example, 260
illustration, 246
LED descriptions, 247
LED topology and descriptions, 247
materials for fiber optic links, 261
mixed fiber optic/copper network, 256
Modbus connector pinouts, 252
network status, 261
optical star passive couplers, 261
point-to-point configuration, 256
rear panel switches, 251
RJ45 cable parts, 253
RJ45 connector, 253
RTU comm port parameters, 250
self healing ring configuration, 259
specifications, 247
termination kits, 261
tree configuration, 258

O
option module interface

network interface techniques, 33

P
part numbers

ASCII interface module, 52
counter modules, 52
CPU, 50
DIO heads/drops, 51
Ethernet modules, 51
high speed interrupt module, 52
Hot Standby module, 51
I/O modules, 53
NOM modules, 51
power supplies, 49
RIO heads/drops, 50
single axis motion modules, 52

Peer Cop
MODBUS I/O Scanner 
characteristics, 280

point-to-point configuration, 256
power and grounding considerations

125 Vdc powered systems, 700
AC powered systems, 693
AC powered systems for CE 
compliance, 696
CE compliance installation instructions 
for AC systems, 695
CE compliance installation instructions 
for Vdc systems, 698
DC powered systems, 694
description, 692

power and grounding guidelines
chassis grounding, 710
Modbus Plus communication tap 
installation for CE compliance, 710
other equipment grounding, 711
power supply ground connection, 710
systems with multiple power feeds, 711

power supplies
compatibility issues, 709
description, 5, 703
modes, 5
redundant, 5

Profibus CRP81100, 190
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Q
Quantum Automation Series

block diagram, 4
capabilities, 4

Quantum configurations
description, 18
distributed I/O, 18
local I/O, 18
remote I/O, 18

Quantum editors
description, 14

Quantum network support
description, 30
supported networks, 31

Quantum simulator modules
description, 12

R
redundant power supplies

description, 707
register assignment

ACI03000, 446
ACI04000, 447
AII33000, 368
AII33010, 372
ARI03010, 449
ATI03000, 452
AVI03000, 457

remote I/O
Quantum configurations, 18

RIO configuration
description, 21
dual cable illustration, 22
Hot Standby, 22
single cable illustration, 21

RIO drop modules CRA93X00, 230
RIO head modules CRP93X00, 226
RIO in a Hot Standby configuration

dual cable configuration illustration, 24
single cable configuration illustration, 23

RIO modules
communication interface modules, 9

RJ45 connector, 253

S
self healing ring configuration, 259
signal descriptions

EHC20200, 329
single cable configuration

RIO, 21
RIO in a Hot Standby configuration, 23

spare parts
description, 670
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specifications
ACI03000, 462
ACI04000, 465
ACO02000, 482
ACO13000, 486
AII33010, 387
AIO33000, 393
ARI030010, 468
ATI03000, 470
AVI03000, 474
AVO02000, 489
CableFast, 717
CHS11000, 358
CPS11100, 61
CPS11100 (PV01 or greater), 64
CPS11400, 67, 91
CPS11410, 70
CPS11420, 73
CPS12400, 76
CPS12420, 79
CPS21100, 82
CPS21400, 85
CPS22400, 88
CPS42400, 94
CPS51100, 97
CPS52400, 100
CPU11302, 106
CPU11303, 116
CPU21304, 126
CPU42402, 136
CPU43412, 146
CPU43412A, 157
CPU53414, 168
CPU53414A, 179
CRA21X10, 215
CRA21X20, 220
CRP81100, 194
CRP93X00, 227
DAI34000, 510
DAI35300, 513
DAI44000, 516
DAI45300, 519
DAI54000, 522
DAI54300, 524
DAI55300, 527
DAI74000, 531

DAI75300, 534
DAO84000, 564
DAO84010, 568
DAO84210, 572
DAO84220, 577
DAO85300, 582
DDI15310, 536
DDI35300, 538
DDI35310, 540
DDI36400, 542
DDI67300, 546
DDI84110, 551
DDI85300, 554
DDM39000, 646
DDM69000, 651
DDO15310, 587
DDO35300, 590
DDO35301, 594
DDO35310, 597
DDO36400, 601
DDO84300, 606
DDO88500, 609
DII33000, 402
DIO33000, 408
DRA84000, 613
DRC83000, 616
DSI35300, 632
DVO85300, 625
EHC10500, 291
EHC20200, 320
EIA92100, 200
ESI06210, 333
HLI34000, 339
NOA6XXX0, 202
NOE2X100, 266
NOE3X100, 271
NOE771xx, 277
NOL911X0, 209
NOM21X00, 236
NOM25200, 247
XCP90000, 424
XSM01000, 418

standalone power supplies
models, 704

summable power supplies
description, 705
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system configurations
local, RIO, and DIO, 18

system space requirements
dimensions, 684
illustration, 685
locations, 684
minimum spacing, 684

system specifications
AC/DC power supplies, 44
agency approvals, 46
description, 43
electrical, 43
I/O modules
(between 24 and 48 Vac or Vdc), 44
I/O modules 
(greater than 48 Vac or Vdc), 44
I/O modules 
(less than 24 Vac or Vdc), 44
mechanical, 43
operating conditions, 45
storage conditions, 45

T
Telefast Input DDI36400, 542
Telefast Output DDO36400, 601
terminal strip/module keying

description, 436
illustration, 437
primary keying, 436
secondary keying, 437

termination kits, 261
tree configuration, 258

V
version levels

DDM69000, 654

W
wiring diagram

140 CFA 040 00, 723
140 CFB 032 00, 725
140 CFD 032 00, 734
140 CFG 016 00, 738, 739, 740, 741
140 CFH 008 00, 743
ACI03000, 463
ACI04000, 466
ACO02000, 484
ACO13000, 488
AII33000, 379
AII33010, 389
AIO33000, 395
AMM09000, 502
ARI03010, 469
ATI03000, 472
AVI03000, 476
AVO02000, 492
CFC03200, 729
CFI00800, 747
CFJ00400, 751
CFK00400, 755, 756, 757
CPS11100, 62
CPS11100 (PV01 or greater), 65
CPS11400, 68
CPS11410, 71
CPS11420, 74
CPS12400, 77
CPS12420, 80
CPS21100, 83
CPS21400, 86
CPS22400, 89
CPS41400, 92
CPS42400, 95
CPS51100, 98
CPS52400, 101
CRA21X10, 216, 221
DAI34000, 511
DAI35300, 514
DAI44000, 517
DAI45300, 520
DAI54000, 523
DAI54300, 525
DAI55300, 528
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DAI74000, 532
DAI75300, 535
DAM59000, 644
DAO84000, 566
DAO84010, 570, 575
DAO84220, 580
DAO85300, 584
DDI15310, 537
DDI35300, 539
DDI35310, 541
DDI67300, 549
DDI84110, 552
DDI85300, 555
DDM39000, 650
DDM69000, 655
DDO15310, 589
DDO35300, 593
DDO35301, 596
DDO35310, 600
DDO84300, 608
DDO88500, 612
DII33000, 404
DIO33000, 410
DRA84000, 615
DRC83000, 618
DSI35300, 633
DVO85300, 628
EHC10500, 293
EHC20200, 313, 330
HLI34000, 341
intrinsically safe modules, 365
XSM01000, 419

X
XBE10000

configuration illustration, 354
description, 352
expander cables, 354
guidelines, 356
illustration, 352
specifications, 353

XCP90000
battery backup, 424
configuration, 422
description, 423
illustration, 423
installing and removing a battery, 425
LED descriptions, 425
LED indicators, 425
specifications, 424

XSM00200
description, 416
illustration, 416

XSM01000
description, 417
illustration, 417
specifications, 418
wiring diagram, 419

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 3382 of 3383



Index

xxxvi 840 USE 100 00 11/2004

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - G - OM Manual

Q-Pulse Id TMS1422 Active 08/10/2015 Page 3383 of 3383


	Tenix Fairfield OM Manual 0400 - Vendor Manual - GE Fanuc_ps
	Tenix Fairfield OM Manual 0400 - Vendor Manual - Gossen Metrawatt_ps
	Tenix Fairfield OM Manual 0400 - Vendor Manual - Group Schneider_ps



