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Important User Information

Because of the variety of uses for the products described in this
publication, those responsible for the application and use of this
control equipment must satisfy themselves that all necessary
steps have been taken to assure that each application and use
meets all performance and safety requirements, including any
applicable laws, regulations, codes and standards.

The illustrations, charts, sample programs and layout examples

shown in this guide are intended solely for purposes of example.

Since there are many variables and requirements associated with

any particular installation, Allen-Bradley does not assume

responsibility or liability (to include intellectual property

liability) for actual use based upon the examples shown in this
publication. ’

. Allen-Bradley publication SGI-1.1, Safety Guidelines for the
) _ Application, Installation and Maintenance of Solid-State Control - .- -
Coe * (available from your local Allen-Bradley office), describes some
important differences between solid-state equipment and
electromechanical devices that should be taken into consideration
when applying products such as those described in this '
publication.

Reproduction of the contents of this copyrighted publication, in ‘
whole or part, without written permission of Allen-Bradley
Company, Inc., is prohibited.

Throughout this manual we use notes to make you aware of safety
considerations: '

ATTENTION: Identifies information about
practices or circumstances that can lead to personal
injury or death, property damage or economic loss.

, ' ' Attention statements help you to:
' A * identify a hazard
* avoid a hazard

* recognize the consequences

Important: Identifies information that is critical for successful
application and understanding of the product.

MicroLogix is a trademark of Rockwell Automation.
RSLogix 500™ is a trademark of Rockwell Software.
Belden is a trademark of Belden, Inc.

Page 4 of 494
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Preface

Read this preface to familiarize yourself with the rest of the
manual. This preface covers the following topics:

* who should use this manual

* how to use this manual

* related publications

* conventions used in this manual

* Allen-Bradley support

Who Should Use This Use thxs manual if you are responsible for designing, installing,
Manual programming, or troubleshooting control systems that use
- Allen-Bradley Compact I/O and/or MlCI‘OlOngTM 1500
" controllers.

] How to Use _Th_iS Manual As much as possible, we organized this manual to explam ina
. “task-by-task manner, how to install, configure, program,

operate and troubleshoot a control system using the 1769 analog
I/0 modules.

Manual Contents

if you want... _ , See

An overview of the anaiog input and output modules ) Chapter 1

A quick start guide for experienced users - H. : Chapter 2

Instafiation a.nd wiring guidelines ) - Chapter 3

Input module addressing, configuration and status information Chapter 4

Output module addressing, configuration and status information ‘ Chapter 5

Information on module diagnostics and troubleshooting o ' Chapter 6

‘ Spéciﬁcau'ons for the input and output modules . . Appendix A

A Information on understanding two’s complement binary numbers ' Appendix B

’ Definitions of terms used in this manual ’ . Glossary

Publication 1769-6.0 -
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Related Documentation

The table below provides a listing of publications that contain
important information about MicroLogix 1500 systems.

For . ] Read this document Document number
A user manual containing information on how to install, use and " .
program your MicroLogix 1500 controfler MicroLagix™ 1500 User Manual 1764-6.1
. . : Compact 1769-1A16 120V ac Input
Installation guides for 1769 Discrete Compact /0 module 1769-1A16 Module Installation Instructions 1769-5.1
|
. . I Compact 1769-0W8 AC/DC Relay
Instaflation guides for 1769 Discrete Compact IO module 1769-OW8 Output Module Installation Instructions 1769-5.2
Compact 1769-1Q16 24V dc Sink/
Installation guides for 1769 Discrete Compact l/O module 1769-1Q16 {Source input Module Installation 1769-5.3
o i _|Instructions . . .
Compact 1769-0B16 Solid State
' Installation guides for 1769 Discrete Compact /O module 1769-0B16 |24V dc Source Output Module 1769-5.4
' A Instafiation Instructions
IR Compact 1769-0AB 10010 240vac |~ =~ -
Installation guides for 1769 Discrete Compact I/Q module 1769-0A8 | Sofid State Output Module Installation 1769-5.5
Instructions
! Compact 1769-0V16 Solid State 24V dc .
Installation guides for 1769 Discrete Compact /O modute 1769-OV16 |Sink Output Module Installation 1769-5.6
: ' Instructions . .
. ) . y v Compact 1769-1Q6X0W4 24V dc Sink/
;r;sggll%lg; \l;\l/cies for 1769 Discrete Compact /0 module Source Input AC/DC Relay Ourput 1769.5.7
i Madule Installation Instructions
. . : Compact 1769-IM12 240V ac Input - - -
Instaflation guides for 1769 Discrete Compact /O moduie 1769-IM12 Module Installation Instructions 1—769-5.8
. . 1769 Compact Discrete Input/Output
An overview of 1769 Compact Discrete I/0 modules Modules Product Data 1769-2.1
) 1769 Compact Analog Input/Output
An overview of 1769 Compact Analog I/O modules Modules Product Data ‘ 17692.2
(n-depth information on grounding and wiring Allen-Bradiey Allen-Bradley Programmable Controfler 1770-4.1
programmable controllers. Grounding and Wiring Guidelines :
,- o _ - If you would like a manual, you can:

+ download a free electronic version from the internet at
www.theautomationbookstore.com

* purchase a printed manual by:

~ contacting your local distributor or Rockwell
Automation representative

— visiting www.theautomationbookstore.com and
placing your order

~ calling 1.800.963.9548 (USA/Canada) or
001.330.725.1574 (Outside USA/Canada)

Publication 1769-6.0
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P-3

Conventions Used in This The following conventions are used throughout this manual:

Manual * Bulleted lists (like this one) provide information not
, procedural steps.

* Numbered lists provide sequential steps or hierarchical
information. .

* ltalic type is used for emphasis.

* Textin this font indicates words or phrases you should

type.

AIIen-Bradley SUppOr t Allen-Bradley offers support services worldwide, with over
75 Sales/Support Offices, 512 authorized distributors and 260
: authorized Systems Integrators located throughout the United
States alone, plus Allen-Bradley representatives in every
’ major country in the world.

Local Product Support'

_Contact your local Allen-Bradley representative for:
* sales and order support
* product technical training

* warranty support

"¢ support service agreement
Technical Product Assistance

If you need to contact Allen-Bradley for technical assistance, °
please review the information in Chapter 6, Module
Diagnostics and Troubleshooting first. Then call your local
Allen-Bradley representative.

.] _ | Your Questions or Comments on the Manual

If you find a problem with this manual, please notify us using
the self-mailer Publications Problem Report in the front of
this manual. '

If you have any suggestions for how this manual could be
made more useful to you, please contact us at the address
below: .

* Allen-Bradley Company, Inc.
Control and Information Group
Technical Communication, Dept. A602V, T122
P.0. Box 2086 '
Milwaukee, W1 53201-2086 "

Pubiication 1769-6.0
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| Chapter 1

‘, How to Use Analog 1/0

Q-Pulse |d TMS790

Overview

This chapter explains how analog data is used, and describes the
1769-1F4 analog input module and the 1769-OF2 analog output
module. Included is information about: '

* the use of analog I/O
+ the modules’ hardware and diagnoétic features
* anoverview of the 1769 analog input system operation

* an overview of the 1769 analog output system operation

Analog refers to the representation of numerical quantities by the
measurement of continuous physical variables. Analog applications
are present in many forms. The following application shows a typical
use of analog data. : -

In this application, the processor controls the amount of fluid in a-
holding tank by adjusting the valve opening. The valve is initially
open 100%. As the fluid level in the tank approaches the preset point,
the processor modifies the output to close the valve 90%, 80%, and so
on, continuously adjusting the valve to maintain the fluid level.

I Analog output
wired to valve
Valve o
' Analog /0
Level Controller Module
Sensor —
Analog input
wired to tank

Publication 1769-6.0 -

Page 12 of 494
Active 29/01/2014 - g ‘



1-2 Overview

General Description The 1769-1F4 analog input module converts and digitally stores
. analog data for retrieval by controllers, such as the MicroLogix™
1500. The module supports connections from any combination of up
to four voltage or current analog sensors. The four high-impedance
input channels can be wired as either single-ended or differential

inputs.

The 1769-OF2 output module provides two single-ended analog
output channels, each individually configurable for voltage or current.

Both modules provide the following input/output types/ranges:

Table: 1.A Normal and Full Ranges

Normal Operating Input Range

Full Module Range

' : +10V dc £ 105V dc
" . ) 105Vdc 0.5 -5.25V dc
. - -0te5Vde - -05-+5.25V dc
Oto 10V dc -0.5-+10.5V dc

0to 20 mA 0-21mA

41020 mA 32-21mA

The data can be configured on board each module as:

* Engineering Units
* Scaled-for-PID
* Percent

* Raw/Proportional Data

Publication 1769-6.0
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103/

10

10b

Hardware Features

The modules contain removable terminal blocks. The 1769-1F4’s four

- channels can be wired as either single-ended or differential inputs.

The 1769-OF2’s two channels are single-ended only. Module
configuration is normally done via the controller’s programming
software. In addition, some controllers support configuration via the
user program. In either case, the module configuration is stored in the
memory of the controller. Refer to your controller manual for more

information.

The illustration below shows the hérdware features of both the

1769-IF4 and the 1769-OF2 modules.

AIVIBVBIR
VIR

8a

8b
- Item Description
1 bus lever
2a upper panef mounting tab
2b lower panel mounting tab B
3 | Module Status LED
4 module door with terminal identification label
5a movable bus connector (bus interface) with female pins
5b stationary bus connector (bus interface) with male pins
6 nameplate label
Ta upper tongue-and-groove slots
7b lower tongue-and-groove slots
8a upper DIN rail fatch
8b lower DIN rail latch
8 write-on label for user identification tags
10 removable terminal block (RTB) with finger-safe cover
10a RTB upper retaining screw
10b RTB lower retaining screw

Pubiication 1769-6.0

Active 29/01/2014
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1-4 Overview

System Overview

Publication 1769-6.0.

Q-Pulse |d TMS790

General Diagnostic Features

The 1769-1F4 and 1769-OF2 modules contain diagnostic features that
can help you identify the source of problems that may occur during
power-up or during normal channel operation. These power-up and
channel diagnostics are explained in chapter 6, Module Diagnostics
and Troubleshooting.

The modules communicate to the controller through the bus interface. -
The modules also receive 5 and 24V dc power through the bus
interface. You can install as many analog modules as your power
supply can support. However, the modules have a power supply
distance rating of 8, which means that they may not be located more
than & modules away from the system power supply. -~ - -

MicroLogix 1500 Conttoller | S | S |2 1S |2 ‘
with Integrated System™ | 8 | 8 B | B (O
Power Supply E|E|E|E B
S =] S S (W
(&} [ (&} (&}
1 2 3 4 Power Supply Distance
OR
- .
S
S, .12 |2 |8 219 |8 |a
=21: |3 |3 = |3 |3 |8
Es|g s | g S |2 |sls
EZ| g | | E g | [ g |
S S S S S S =
o [S |o S |o |S
Q .
4 3 2 1 1 2 3 Power Supply Distance

System Operation

At power-up, the module performs a check of its internal circuits,
memory, and basic functions. During this time, the module status
LED remains off. If no faults are found during power-up diagnostics,
the module status LED is turned on.

After power-up checks are complete, the module waits for valid
channel configuration data. If an invalid configuration is detected, the
module generates a configuration error. Once a channel is properly
configured and enabled, it begins the analog-to-digital or digital-to-
analog conversion process. ' ‘

Active 29/01/2014 Page 15 of 494
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Input Module

Each time a channel is read by the input module, that analog data
value is tested by the module for an over-range or under-range
condition. If such a condition is detected, a unique bit is set in the
channel status word. The channel status word is described in “1769-
IF4 Input Data File” on page 4-2.

The controller reads the two’s complément binary converted analog

data from the module. This typically occurs at the end of the program .

scan or when commanded by the control program. If the controller
and the module determine that the bus data transfer was made without
error, the data is used in your control program.

~ Output Module

The output module monitors channels for over-range and under-range
conditions and also for broken output wires and high load resistance
(in current mode only). If such a condition is detected, a unique bit is
setin the channel status word. The channel status word is described in
“1769-0F2 Input Data File” on page 5-2.

The output module receives two’s complement binary values from the
bus master. This typically occurs at the end of the program scan or
when commanded by the control program. If the controller and the
module determine that the bus transfer was completed without error,
the output module converts the data to an analog output signal.

Publication 1769-6.0
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1-6 Overview
Module Operation
The input module’s input circuitry consists of four differential analog
inputs multiplexed into a single analog-to-digital (A/D) converter.
The A/D converter reads the selected input signal and converts it to a
digital value which is presented to the controller. The multiplexer
sequentially switches each input channel to the module’s A/D
converter. See the block diagram below.
i - Galvanic
| Input | Isolation
—— VA2 VA1 ; vsi
P ? | i
"CHO!
Vine T . XD E&
o—r{ Ho AIN+ 1 ¥
E 2 * ' 1 >
‘ w1 |2 A/D MCU ) ASIC |,
S ! 3 ' RXD S
3 = ¢ f | oh—
Viin >—D--o 7 AIN- l_g, bl
E3 — p
o—y — ~ ' a @
com ¢ Vret VREF ’ ' i
A-GND : 5
° !
_____ , Channel Sel VA3 Dc/oc ‘ vSi
: annel Select Power i i
CH1 :»—/ N VAL Supply : i
=== VA2 L — V3
CHZ H ] e e
Lo )
CH3 L [ .
o VA3 = Rt
(same as above) AND senp -t

Publication 1769-6.0
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Overview

1-7

The output module uses a digital-to-analog (D/A) converter to read
the digital output data from the controller and convert it to an analog
output signal. See the block diagram below.

{ Output ¢ Galvanic
—— Isolation
Va2 \%\1 vﬂ‘s_1 r
1
Analog Switch XD
oo D/A Fa N
lout :
lout+ 0 : MCU ASIC
Refout |Latch RXD
Vout+ © ‘—1 ‘
i COM g
& faa]
‘ A-GND
] " (o TTTTT TS T ey
" ! cHi R DCiDe ) vst
H TTE Power [
1 I SERR VA1 _Supply vs2 ‘
" i VA2 L
(same as above)
VA3 Jr
A-GND S-GND

Module Field Calibration

The 1769-1F4 input module performs autocalibration when a channel
is initially enabled. In addition, if a channel is configured differently
than the previously scanned channel, an autocalibration cycle is run as
part of the reconﬁguratlon process.

The 1769-OF2 output module’s calibration is guaranteed by lts
design. No field calibration is required.

Q-Pulse |d TMS790
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Chapter 2

Quick Start
for Experienced Users

Before You Begin This chapter can help you to get started using the analog modules. We
base the procedures here on the assumption that you have an
understanding of Allen-Bradley controllers. You should understand
electronic process control and be able to interpret the ladder logic_
instructions required to generate the electronic signals that control
your application.

"Because it is a start-up guide for experienced users, this chapter does
. ‘ . not contain detailed explanations about the procedures listed. It does,
‘ however, reference other chapters in this book where you can get
more information about applymg the procedures described in each
step. It also references other documentation that may be helpful if you
are unfamiliar with programming techniques or system installation
requirements. :

If you have any questions or are unfamiliar with the terms used or

~ concepts presented in the procedural steps, always read the
referenced chapters and other recommended documentation before
trying to apply the information.

Required Tools and Have the following tools and equipment ready:
EqUiPmem i » medium blade or cross-head screwdriver
-« analog input or output device

* shielded, twisted-pair cable for wiring (Belden™ 8761 or
equivalent) -

- .  controller
, o ' (for example, a MicroLogix™ 1500 controller)
* analog input or output module

* programming device and software
(for example, RSLogix 500™™)

What You Need To Do This chaﬁter covers:
* Ensuring that your power suppiy is adequate
+ Attaching and locking the module
* -Wiring the module
+ Configuring the module
. .Going through the startup procedure

* Monitoring module operation

Publication 1769-6.0
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2.2 Quick Start for Experienced Users

Step 1: Ensure that your power supply has sufficient current output to support

your system conﬁguration.
Reference: Chapter 3 (Installation and Wiring)

The modules maximum current draw is shown below.

Module SVdc 24V de
1769-1F4 120 mA - 150 mA
1769-OF2 120mA 200 mA

Note: The module may not be located more than 8 modules

away from the system power supply.

‘ Step 2: Attach and lock the module.
' Reference: Chapter 3 (Installation and Wiring)

Note: - “The modules can be panel or DIN rail' mounted.
Modules can be assembled before or after mounting.

ATTENTION: Remove power before removing or
inserting this module. When you remove or insert a
module with power applied, an electrical arc may occur.

. Check that the bus lever of the module to be installed is in the
unlocked (fully right) position.

2. Use the upper and lower tongue-and-groove slots (1) to secure
the modules together (or to a controller).

3. Move the module back along the tongue-and-groove slots until
the bus connectors (2) line up with each other.

4. Push the bus lever back slightly to clear the posiﬁom’ng tab (3).
Use your fingers or a small screw driver.

Publication 1769-6.0
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Quick Start for Experienced Users 2-3

5. To allow communication between the controller and module,
move the bus lever fully to the left (4) until it chcks Ensure it is
locked firmly in place.

ATTENTION: When attaching I/O modules, it is
very important that the bus connectors are securely
locked together to ensure proper electrical
connection.

6. Attach an end cap terminator (5) to the last module in the system
by using the tongue-and-groove slots as before. -

7. Lock the end cap bus terminator (6).

~ Step 3: Wire the module.
, Reference: Chapter 3 (Installation and Wiring)

" Follow the guidelines below when wiring the module.

General

¢ All module commons (ANLG COM) are connected in the analog
module. The analog common (ANLG COM) 1s not connected to
earth ground inside the module.

= Channels are not isolated from one another,

* Do not use the analog module’s NC terminals as connection
points.

* Keep shield connection to ground as short as possible.

* To ensure optimum accuracy, limit overall cable impedance by
keeping your cable as short as possible. Locate the /O system-as
close to your sensors or actuators as your application will permit.

* Use Belden™ 8761, or equivalent, shielded connection wire.

’ _ 1769-1F4 Input Module

. If multiple power supplies are used with analog inputs, the
power supply commons must be connected. ’

* The 1769-1F4 module does not provide loop power for analog
inputs. Use a power supply that matches the input transmitter
specifications. :

* Differential analog_ inputs are more immune to noise than single-
" ended analog inputs.

- ' * Voltages on Vin+, V/Iin-, and lin+ of the 1769-1F4 module must
be within +10V dc of analog common.

Publication 1769-6.0
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2-4 Quick Start for Experienced Users

1769-0F2 Output Module

* Voltage outputs (Vout 0+ and Vout 1+) of the 1769-OF2 module
are referenced to ANLG COM. Load resistance for a voltage
output channel must be equal to or greater than 2K Q .

* Current outputs (Tout 0+ and Iout 1+) of the 1769-OF2 module
source current that returns to ANLG COM. Load resistance for a
current output channel must remain between 0 and 500 Q .

The terminal connections are shown below:

1769-IF4 1769-OF2.
®
Vlin0 - .
ANLG Com .
. Al Vouto +
Vitin1- fout0+
L - 1| ANLG Com
ANLG Com NC
Vilin2- lout1+ @ Vouts
@ ANLG Com
ANLG Com NC

@Nc

Vilin3-
ANLG Com

ol

HEX)

NC

[

See “1769-1F4 Analog Input»Wiring” on page 3-14 for examples of
wiring using differential and single-ended inputs. See*1769-OF2
Analog Output Wiring” on page 3-16 for more information on output
module wiring.

: Step 4: Configure the module.
’ Reference: Chapter 4 (Module Data, Status, and Channel Configuration for 1769-1F4)

Publication 1769-6.0
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Chapter 5 (Module Data, Status, and Channel Configuration for 1769-0F2)

The configuration file is ’typiéally modified using the programming
software configuration screen as shown below. It can also be modified
through the control program, if supported by the controller. See the
configuration file chart on page 4-5 for 1769-1F4 and page 5-6 for
1769-0OF2.
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Quick Start for Experienced Users 2-5
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Note:  The configuration default is to enable an analog channel.
For improved system performance, especially for analog
inputs, disable any unused channels.

Stép 5: Go through the startup procedure.

Q-Pulse |d TMS790

Reference: Chapter 6 (Module Diagnostics and Troubleshooting)

1. Apply power.
2. Download your program, which contains the analog module
configuration settings, to the controller and put the controller

into Run mode.

3. During a normal start-up, the module status LED turns on.

Publication 1769-6.0
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2-6 Quick Start for Experienced Users

4. If the module status LED does not turn on, cycle power. If the
. condition persists, contact your local distributor or Allen-
Bradley for assistance.

5. Module and channel configuration errors are reported to the
controller. These errors are typically reported in the controller’s
/O status file. Check the controller’s I/O status file.

Step 6: Monitor the module status to check if the module is operating correctly.
Reference: Chapter 6 (Module Diagnostics and Troubleshooting)

Module and channel configuration errors are reported to the

controller. These errors are typically reported in the controller’s I/O
status file:

‘ Channel status data is also reported in the module’s input data table,

Q-Pulse Id TMS790 Active 29/01/2014

so these bits can be used in your control program to flag a channel
€ITor.

1769-IF4 Input Data Table

= ) Bit Position )
=R T 14]13,12]11]10,9|8[1|s[5|4|3,2|1]0
0 | SGN Analog Input Data Channel 0
1| SGN Analog Input Data Channef 1
2 | SGN ) Analog Input Data Channel 2
3 | SGN Analog tnput Data Channel 3
4 Not Used ( S3 ] S2 | S1 [ So
51 U0 |OO«,U1]01|U2|02[U3103} Setto 0
1769-0F2 Input Data Table
° Bit Position
215 [14]13 ]2 11[10,9|s’1 6]5'4,3]210
0| DO [HO|D1T|HT Not Used (Bits set to 0) S1| S0
T] U0 [00] 07|01 : Bits setto 0
2 | SGN Output Data Loopback/Echo Channel 0
3 | SGN : Output Data Loopback/Echo Channel 1

The bit definitions are as follows:

* Dx = Diagnostic bits. When set, they indicate a broken output
- wire or high load resistance (not used on voltage outputs).

* Hx = Hold Last State bits. When set, they indicate that the
channel is in a hold last state condition. ' -

* Sx = General Status bits. When set, these bits indicate an error

(over-range, under-range, or diagnostic bit) associated with that
channel or a module hardware error.

* Ux = Under-range flag bits.
* Ox = Over-range flag bits. .

* SGN = Sign bit in two’s complement format.

Publication 1769-6.0
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Chapter 3

Installation and Wiring

This chapter tells you how to:
* determine the power requirements for the modules
* avoid electrostatic damage
» install the module
"« wire the module’s terminal block
* wire input devices

* wire output devices

‘ Compliance to i This product is approved for installation within the European Union
_ European Union . and EEA regions. It has been designed and tested to meet the
IR following directives. ‘
Directives wing drrectives
EMC Directive
The analog modules are tested to meet Counéil Directive 89/336/EEC
Electromagnetic Compatibility (EMC) and the following standards,
in whole or in part, documented in a technical construction file:
» EN50081-2 o : B
EMC - Generic Emission Standard, Part 2 - Industrial
Environment
* EN 50082-2 ‘
EMC - Generic Immunity Standard, Part 2 - [ndustrial '
Environment
Thislproduct is intended for use in an industrial environment.
‘ Low Voltage Directive

This product is tested to meet Council Directive 73/23/EEC Low

Voltage, by applying the safety requirements of EN 61131-2

Programmable Controllers, Part 2 — Equipment Requirements and

Tests. . )

For specific information required by EN61131-2, see the appropriate
sections in this publication, as well as the following Allen-Bradley ‘
publications:

* Industrial Automation, Wiring and Grounding Guidelines for
Noise Immunity, publication 1770-4.1

* Automation Systems Catalog, publication B111
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3-2 Instaliation and Wiring

Power Requirements The modules receive power through the bus interface from the +5V
dc/+24V dc system power supply. The maximum current drawn by
the modules is shown in the table below.

Module ; 5V de 24V dc |
1769-1F4 120 mA 150 mA
1769-0F2 120 mA 200 mA
Module Instailation Compact I/O is suitable for use in an industrial environment when

installed in accordance with these instructions. Specifically, this
equipment is intended for use in clean, dry environments (Pollution
_degreg 21)_and_ to circuits not exceeding Over Voltage Category I12
(IEC 60664-1).3

~ Prevent Electrostatic Discharge S

ATTENTION: Electrostatic discharge can
damage integrated circuits or semiconductors if
you touch analog I/O module bus connector pins or
the terminal block on the input module. Follow
these guidelines when you handle the module:

+ Touch a grounded object to discharge static
potential. ‘

- = Wear an approved wrist-strap grounding device.

* Do not touch the bus connector or connector
pins. : -

* Do not touch circuit components inside the
module.

+ If available, use a static-safe work station.

* When it is not in use, keep the module in its
static-shield box. -

1. Pollution Degree 2 is an environment where, normally, only non-conductive poilution occurs except that
occasionally a temporary conductivity caused by condensation shall be expected.

2. Quer Voltage Category Il is the foad level section of the electrical distribution system. At this level
_ansient voltages are controfled and do not exceed the impulse voltage capabifity of the product’s -
insutation. ~

3. Pollution Degree 2 and Over Vohage Category |l are International Electrotechnical Commission (IEC)
designations. :

Publication 1769-6.0
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Installation and Wiring 3-3

Remove Power

ATTENTION: Remove power before removing or
inserting this module. When You remove or insert a
module with power applied, an electrical arc may
occur. An electrical arc can cause personal injury or
property damage by:

* sending an erroneous signal to your system’s
field devices, causing unintended machine-
motion

* causing an explosion in a hazardous environment

* Electrical arcing causes excessive wear to
contacts on both the module and its mating
connector and may lead to premature failure.

General Reducing Noise R
"7 “Considerations

Most applications require irstallation in an industrial enclosure to
reduce the effects of electrical interference. Analog inputs and
outputs are highly susceptible to electrical noise. Electrical noise

coupled to the analog inputs will reduce the performance (accuracy)
.of the module.

Group your modules to minimize adverse effects from radiated
electrical noise and heat. Consider the following conditions when
selecting a location for the analog module. Position the module:

. * away from sources of electrical noise such as hard-contact
switches, relays, and AC motor drives :

* away from modules which generate significant radiated heat,
such as the 1769-IA16. Refer to the module’s heat dissipation
specification.

In addition, route shielded, twisted-pair analog input and output
’ wiring away from any high voltage I/O wiring.

Protecting the Circuit Board from Contamination

The printed circuit boards of the analog modules must be protected
from dirt, oil, moisture, and other airborne contaminants. To protect

. these boards, the system must be installed in an enclosure suitable for
the environment. The interior of the enclosure should be kept clean
and the enclosure door should be kept closed whenever possible.

System Assembly The module can be attached to the controller or an adjacent I/O
module before or afier mounting. For mounting instructions, see
“Panel Mounting Using the Dimensional Template” on page 3-5, or
“DIN Rail Mounting” on page 3-6. To work with a system that is

already mounted, see “Replacing a Single Module within a System”
on page 3-7.
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3-4 - Installation and Wiring

The following procedure shows you how to assemble the
Compact I/O system.

. 1. Disconnect power.

) 2. Check that the bus lever of the module to be installed is in the
' ) unlocked (fully right) position.

3. Use the upper and lower tongue-and-groove slots (1) to secure
the modules together (or to a controller).

4. Move the module back along the tongue-and-groove slots until
the bus connectors (2) line up with each other.

5. Push the bus lever back slightly to clear the positioning tab (3). - e
Use your fingers or a small screw driver.

6. To allow communication between the controller and module,
move the bus lever fully to the left (4) until.it clicks. Ensure it is
locked firmly in place.

ATTENTION: When attaching /O modules, it is
very important that the bus connectors are securely

connection.

,‘ ' locked together to ensure proper electrical

7. Attach an end cap terminator (5) to the last module in the system
by using the tongue-and-groove slots as before. -

8. Lock the end cap bus terminator (6).

Important: A 1769-ECR or 1769-ECL right or left end cap must
" be used to terminate the end of the bus.
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Installation and Wiring 3-5

Mounting

ATTENTION: During panel or DIN rail mounting of
all devices, be sure that all debris (metal chips, wire
strands, etc.) is kept from falling into the module.
Debris that falls into the module could cause damage at
power up.

Minimum Spacing
Maintain spacing from enclosure walls, wireways, adjacent

equipment, etc. Allow 50 mm (2 in.) of space on all sides for adequate
ventilation, as shown below: : :

|
[
-
o
=

y
gl 8l
S|l8s8is|3c]| 5IN
Contraller sSI&|lel sl & g
Side E{E| E} E| E|B
o (=] o o (=2 [N}
Q (&) (5] (5] (&}
A
Bottom

 Panel Mounting

Mount the module to a panel using two screws per module. Use M4
or #8 panhead screws. Mounting screws are required on every
module,

Panel Mounting Using the Dimensional Template

For more than 2 modules: {number of modules - 1) X35 mm (1.38in.}
Refer to host contraller documentation for this dimension.

]
o
[ ]
oo
on

+

[ 132
(5.197)

122.640.2

NOTE: i i
(4.826+0.008) OTE: All dimensions

are in mm (inches). Hole
spacing tolerance:
£0.4 mm (0.016 in.)

Compact I/0

Right End Cap

Host Controller
Compact /O
. Compact IO +¢ﬂ

J.
+
H-
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3-6 Installation and Wiring
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Panel Mounting Procedure Using Modules as a Template

The following procedure allows you to use the assembled modules as
a template for drilling holes in the panel. If you have sophisticated
panel mounting equipment, you can use the dimensional template
provided on page 3-5. Due to module mounting hole tolerance, it is
important to follow these procedures:

1. On a clean work surface, assemble no more than three modules.

2. Using the assembled modules as a template, carefully mark the
center of all module-mounting holes on the panel

3. Return the assembled modules to the clean work surface,
- including any previously mounted modules.

4. Drill and tap the mountmg holes for the recommended M4 or #8
screw. :

5. Place the modules back on the panel, and check for proper hole
alignment.

6. Attach the modules to the panel using the mounting screws.
Note: If mounting more modules, mount only the last one
of this group and put the others aside. This reduces
remounting time during drilling and tapping of the
next group.

7. Repeat steps | to 6-for any remaining modules.

DIN Rail Mounting

The module can be mounted using the following DIN rails:
35x7.5mm(EN50022-35x7.5)0or35x 15Smm
(EN 50022 - 35x 15).

Before mounting the module on a DIN rail, close the DIN rail latches.
Press the DIN rail mounting area of the module against the DIN rail.
The latches will momentarily open and lock into place.
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Replacing a Single Module within a System

The module can be replaced while the system is mounted to a panel
(or DIN rail).

1. Remove power. See important note on page 3-3.

2. On the module to be removed, remove the upper and lower
mounting screws from the module (or open the DIN latches
using a flat-blade or phillips-style screw driver).

3. Move the bus lever to the right to disconnect (unlock) the bus.

4. Onthe right-side adjacent module, move its bus leverto the right
‘ ' (unlock) to disconnect it from the module to be removed.

! 5. Gently slide the: disconnected module forward. If you feel
Coe excessive résistance, check that the module has been
disconnected from the bus, and that both mounting screws have
been removed (or DIN latches opened).
Note: - It may be necessary to rock the module slightly from
front to back to remove it, or, in a panel-mounted
system, to loosen the screws of adjacent modules.

6. Before installing the replacement module, be sure that the bus
lever on the module to be installed, and on the right-side adjacent
module are in the unlocked (fully right) position.

7. Slide the replacement module into the open slot.

8. Connect the modules together by locking (fully left) the bus
levers on the replacement module and the right-side adjacent

module.
‘ 9. Replace the mounting screws (or snap the module onto the DIN
' rail). -
Field Wiring Grounding

Connections This product is intended to be mounted to a well-grounded mounting

surface such as a metal panel. Additional grounding connections from
the module’s mounting tabs or DIN rail (if used) are not required

- unless the mounting surface cannot be grounded. Refer to Industrial
Automation Wiring and Grounding Guidelines, Allen-Bradley
publication 1770-4.1, for additional information. -

Pubiication 1769-6.0
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Publication 1769-6.0

Q-Pulse |d TMS790

Removing the Finger-Safe Terminal Block

When installing the module, it is not necessary to remove the terminal
block. If you remove the terminal block, use the write-on label
located on the side of the terminal block to identify the module
location and type.

To remove the terminal block, loosen the upper and lower retaining

_screws. The terminal block will back away from the module as you

remove the screws. When replacing the terminal block, torque the
retaining screws to 0.46 Nm (4.1 in-Ibs).

upper retaining screw
wiring the
finger-safe
terminal block

lower retaining screw

Wiring the Finger-Safe Terminal Block

When wiring the terminal block, keep the finger-safe cover in place.
1. Loosen the terminal screws to be wired.

2. Route the wire under the terminal pressure plate. You can use
the bare wire or a spade lug. The terminals accept a 6.35 mm
(0.25 in.) spade lug.

3. Tighten the terminal screw making sure the pressure plate
secures the wire. Recommended torque when tightening terminal
screws is 0.68 Nm (6 in-lbs).

Note: If you need to remove the finger-safe cover, insert a
screw driver into one of the square, wiring holes and
gently pry the cover off. If you wire the terminal
block with the finger-safe cover removed, you will
not be able to put it back on the terminal block
because the wires will be in the way.
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Wire Size and Terminal Screw Torque

Each terminal accepts up to two wires with the following restrictions:

Wire Size Terminal Screw Retaining Screw

Wire Type Torque Torque

Solid Cu-90°C (194°F) |#14 10 #22 AWG  |0.68 Nm (6in-lbs)  {0.46 Nm (4.1in-Ibs)
Standed |Cu-90°C (194°F) |[#16t0 #22AWG  [0.68 Nm (6in-lbs)  |0.46 Nm (4.1 in-Ibs)

System Wiring Guidelines

Consider the following when wiring your system:

General _
77 Allmodule commons (ANLG COM) are connected in the analog
‘ module. The analog common (ANLG COM) is not connected to
7 earth ground inside the module.

+ Do not use the analog module’s NC terminals as connection
" points.

+ Channels are not isolated from each other.
» Keep shield connection to ground as short as possible.

* To ensure optimum accuracy, limit overall cable impedance by
keeping your cable as short as possible. Locate the /O system as
close to your sensors or actuators as your application will permit.

« Use Belden™ 876'1, or equivalent, shielded wire.

1769-1F4 Input Module

+ If multiple power supplies are used with analog inputs, the
power supply commons must be connected.

* The 1769-1F4 module does not provide loop poWer for analog
inputs. Use a power supply that matches the input transmitter
‘ specifications.

+ Differential analog inputs are more immune to noise than single-
ended analog inputs.

* Voltages on Vin+, V/Iin-, and Jin+ of the 1769-IF4 module must
be within £10V dc of analog common.
1769-0F2 Output Module

. Voltage outputs (Vout 0+ and Vout 1+) of the 1769-OF2 module
are referenced to ANLG COM. Load resistance for a voltage
output channel must be equal to or greater than 2K Q .

* Current outputs (lout 0+ and Iout 1+) of the 1769-OF2 module
source current that returns to ANLG COM. Load resistance for a
current output channel must remain between 0 and 500 Q .
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Effect of Transducer/Sensor and Cable Length Impedance on Voltage
Input Accuracy

For voltage inputs, the length of the cable used between the

transducer/sensor and the 1769-IF4 module can affect the accuracy of

the data provided by the module.

Rs Rc

Where Rc =DC resistance ofthe cable (each conductor) depending on
cable length

Rs = Source impedance of analog transducer/sensor input
Ri = Impedance of the voltage input (220 KQ for 1769-IF4)

Vs = Voltage source (voltage at the transducer/sensor input
device)

Vin = Measured potential at the module input

%Ai = Percent added inaccuracy in a voltage-based system due
to source and cable impedance.
[Rix Vs]

Vin =
T [Rs+(2%XRo) +Rj

For example, for Belden 8761 two conductor, shielded cable: _

Rc =16 /1000 ft
Rs = 0 (ideal source)

Table: 3.1 Effect of Cable Length on input Accuracy

Longthof vl | 9 lenceatre T Aecracyimect v
50 2.625 0.00238%
100 5.25 0.00477%
200 10.50 0.00954%
300 15.75 0.0143%

As input source impedance (Rs) and/or resistance (dc) of the cable

(Rc) get larger, system accuracy decreases. If you determine that the

inaccuracy error is significant, implementing the following equation

in the control program can compensate for the added inaccuracy error
due to the impedance of the source and cable.

Vs = Vinx [Rs+(2x Rc) + Ri]
Ri
Note: In a current loop system source and cable impedance do

" not impact system accuracy.
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Effect of Device and Cable Qutput Impedance on Output Module
Accuracy

The maximum value of the output impedance is shown in the example
below, because it creates the largest deviation from an ideal voltage
source.

Rs Rc
]

Vs

Re~
Where: Rc=DC resistance of the cable (each conductor) depending on
cable length

Rs = Source impedance of 1769-OF2 (15 Q)

" Ri = Impedance of the voltage input (220 KQ for 1769-IF4)
Vs = Voltage at the output of 1769-OF2
Vin = Measured potential at the module input

%Ai = Percent added inaccuracy in a voltage‘-'based system due
to source and cable impedance.
. [Rix Vs]
Vin =
T Rs+ 2xRo) + K1)

- For example, for Belden 8761 two conductor, shielded cable and a

1769-1F4 input module:

Rc =16 /1000 ft
Rs=15Q
Ri=220.25KQ
L= () Yin
%Al—(l VS)XIOO

Table: 3.2 Effect of Output Impedance and Cable Length on Accuracy

Lot o) | 9 [efeanes e | hcurcympacta v
50 2.625 ’ 0.00919%
100 5.25 0.01157%
200 10.50 0.01634%
300 15.75 0.02111%

As output impedance (Rs) and/or resistance (dc) of the cable (Rc) get
larger, system accuracy decreases. If you determine that the
Inaccuracy error is significant, implementing the following equation
in the control program can compensate for the added inaccuracy error
due to the impedance of the output module and cable.
| Vs = Vinx R8s+ (2 xRe) + Ri]
Ri
Note: In a current loop system, source and cable impedance do
not impact system accuracy.
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Wiring the Modules

ATTENTION: To prevent shock hazard, care should be

taken when wiring the module to analog signal sources.

Before wiring any analog module, disconnect power
from the system power supply and from any other source
to the analog module.

After the analog module is properly installed, follow the wiring
procedure below. To ensure proper operation and high immunity to
electrical noise, always use Belden™ 8761 (shielded, twisted pair) or
equivalent wire.

ATTENTION: When wiring an analog input, take care
to avoid connecting a voltage source to a channel
configured for current input. Improper module operation
or damage to the voltage source can occur,

ATTENTION: Never connect a voltage or current
source to an analog output channel.

Cut foil shield

] ) and drain wire
signal wire

signal wire

signal wire signal wire

drainwire o} chieig
To wire your module follow these steps.

1. Ateach end of the cable, strip some casing to expose the
individual wires.

2. Trim the signal wires to 2-inch lengths. Strip about 3/16 inch
(5 mm) of insulation away to expose the end of the wire.

ATTENTION: Be careful when stripping wires. Wire
fragments that fall into a module could cause damage at
power up.

Active 29/01/2014

Page 36 of 494



S1 Main Sewer Main Sewer Part 3 Section 25 Electrical Allen Bradley Compact I/O Analogue Modules OM Manual Volume 3/4

Installation and Wiring 313

3. Atone end of the cable, twist the drain wire and foil shield
together.

Under normal conditions, this drain wire and shield junction
should be connected to earth ground, via a panel or DIN rail
mounting screw at the analog /O module end. Keep the length
of the drain wire as short as possible.

In environments where high frequency noise may be present, it
may be necessary to ground the cable shields to earth at the
module end via a 0.1 pF capacitor at the sensor end for analog
inputs and at the load end for analog outputs.

4. At the other end of the cable, cut the drain wire and foil shield

’ _ back to the cable.

, 5. Connect the signal wires to the terminal block as shown in
ot 7*1769-IF4 Analog Input Wiring” on page 3-14 and “1769-OF2
Analog Output Wiring” on page 3-16. Connect the other end of
the cable to the analog input or output device.

6. Repeatsteps 1 through‘ 5 for each channel on the module.

Terminal Door Label

A removable, write-on label is provided with the module. Remove the
label from the door, mark the identification of each terminal with
permanent ink, and slide the label back into the door. Your markings
(ID tag) will be visible when the module door is closed.

Publication 1769-6.0
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1769-IF4 Analog Input Wiring

Terminal Layout

[ &
Vitin 0- (% :"00:
" ANLG Com "
Vlin1- V""“
ANLG Com @] "T‘“
O Viin2- \:m2+
. , | ' ANLG Com "f’z"
A e (1
' ANLG Com @
\C @ NC
L ®

DANGER
Do Mot Remove RTB Under Power
Unfess Area is Non-Hazrdows.
Vin0+
Viing-
ANLG lin 0+
Com _"yin1s
Vilin1-
Com _inge
Vilin2-
ANLG lin 24
Com -
- Vind+
Vitin3-
ANLG | i3+ |l
Com - NC
NC
Ensure Adjacent Bus Leveris
UnlatchedMLatched Before/ARer
Removingfnserting Medule
- 1769-IF4

Wiring Diégram Showing Differential inputs

Belden 8761 cable (or equivalent)

- 1769-IF4
[ ®
Vin0+
Win 0 =9 (X @
— fin 0+
ANLG Com|| (30
= vin1+
vitin 1 +{| ()
' = lin 1+
_ ANLG Com | (RX) Q
= Xf|vin2+
. : vitin2-{| X |
. — in 2+
' ANLG Com @®
| vins+
Vilin3- @]
lin 3+
ANLG Com
Xl nc
|l
)
Publication 1769-6.0
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earth ground
shield locally at
the module

analog source
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Signal

Wiring Mixed Transmitter Types

S vins+
@vitin3- .. .
@3+

@ aNLG Com
@ e

@\

Installation and Wiring 3-15
Wiring Single-ended Sensor/Transmitter Types
1769-IF4 Terminal Bloek
Power Suppty+®-_
-@'j Current Ving+
Transmitter Dy
4 . [—- Vin0-
) Signal L lin0+
ANLG Com
Vini+
Voltage Viin{ -
Transmitter lin1+
+ ) ANLG Com
@ Groun Signal @ Vin2+
Vilin 2-
Voltage lin2+
Transmitter ANLG Com
Ground

nal Block:

User Supply

+®

_ = Signal 17694F4 Termi
.| Singfe-ended
Voitage |
Transmitter @vino+
Svilino-
—l C ®@lino+
+ @ ANLG Com
Differential IS 1 @Vin1+
Voltage  |— @viin1-
Transmitter @lint+
— | Supply ti- (®ANLG Com
- @Vin2+
= @Viin2-
Differential | Signal 2+
Current +
Transmitter @ ANLG Com
— ['supply [+ ®Vin3+
é ®Viin3-
a ®lin3+
%? @ ANLG Com
) @Nc
2-Wire Current| Signal NC
Transmitter | .

"oy
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1763-OF 2 Analog Output Wiring

Terminal Layout

DANGER
Do Nt Remve RT g Pover

Unless Area is NonH:

d

Voutd + Voutd+

lout0+
ANLG Com ANLG Com

NC -
) Vout1+
Voutt+ loutt+

ANLG Com ANLG Com

NC
NC
H

Ensure Adjacant Bus Lever is
Uniatched/Latched Before/After

Removing/Inserting Module
" 1769-0F2

tout0+
NC

lout1+

. : ' ' NC

! ' NC

NC

XX (XX

L | [Eeeeey | |

®

Wiring Diagram .

Voltage Load

1769-0F2 Terminal Block

O\.IoutO*l:
Ol'out0+
O ANLG Com
ONC
OVout1+

Oloutt+
(O ANLG Com
ONC

ONC

ONc

earth ground
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Chapter 4

Module Data, Status, and Channel
Configuration for 1769-IF4

This chapter examines the analog input module’s data table, channel
status, and channel configuration word.

Input Module The following memory map shows the input and configuration image
g r'y map P -Onngur g
Addressing tables for the 1769-1F4. Detailed information on the input image table
can be found in “1769-1F4 Input Data File” on page 4-2.
Memory Map Address
Channel 0 Data Word Word 0 ke
Channel 1 Data Word Word 1 lel
} T slote Channet 2 Data Word Wod2 . leZ. »
o | Input’image Channel 3 Data Word Word 3 le.3
Input Image 6 words General Status Bits Word 4, bits 0-3 ~ e-4/0-3
File Over-/Under-range Bits Word 5, bits 0 - 15 @-5/0-15
T Conﬁgll.gatlon Chaninel 0 Configuration Word Word 0 Refer to your
. Output Image 4 words Channet 1 Configuration Word Word 1 controller
’ Channel 2 Configuration Word Word 2 manual for the .
Channel 3 Configuration Word Word 3 addresses.
Bit'15 Bit 0
T slote T
Configuration .
File
1769-IF4 Input Image

Q-Pulse |d TMS790

The 1769-1F4 input image file represents data words and status bits.
Input words 0 through 3 hold the input data that represents the value _
of the analog inputs for channels 0 through 3. These data words are

_ valid only when the channel is enabled and there are no errors. Input

words 4 and 5 hold the status bits. To receive valid status information,
the channel must be enabled.

Publication 1769-6.0

Active 29/01/2014

Page 41 of 494



S1 Main Sewer Main Sewer Part 3 Section 25 Electrical Allen Bradley Compact I/O Analogue Modules OM Manual Volume 3/4

4-2 Module Data, Status, and Channe! Configuration for 1769-IF4
For example, to obtain the general status of channel 2 of the analog
module located in slot 3, use address 1:3.4/2.
Slot Word Bit
Input File Type—b-l % 4 k: s
Elemenl Word Dellmlter Bit Delimiter
Delimiter
Note: This addressing scheme is applicable only for the
MicroLogix™ 1500 controller. .
} - .o o =)
- - B . _=_ E E % VIR
[ 8 [, 8 g |9
3 a o Q o
18|18 &
[ 0 1 2 3 |
Slot Number ’
Note: The end cap does not use a slot address.
1769-IF4 Configuration File
The configuration file contains information that you use to define the
way a specific channel functions. The configuration file is explained
in more detail in “1769-1F4 Configuration Data File” on page 4-3.
Note: Not all controllers support program access to the -
configuration file. Refer to your.controiler’s user
. manual.
)
1769-IF4 Input Data The input data table allows you to access analog input module read
File data for use in the control program, via word and bit access. The data

table structure is shown in table below

Table: 4.1 1769-IF4 Input Data Table

Word/Bit 15 M 113121 10 9 8 |1 6 § 4 3 2 1 0
Word 0 SGN Analog Input Data Value Channel 0
Word 1 SGN Analog Input Data Value Channel 1
Word 2 SGN ) Analog Input Data Value Channel 2
Word 3 SGN Analog Input Data Value Channel 3
Word 4 Not Used (B:ts setto 0) l S3 , S2 l S1 ! S0
Word 5 | oo JurJor JuzJoz2Jus o3| Setto zero

Publication 1769-6.0
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1769-IF4 Input Data Values

Words 0 through 3 contain the converted analog input data from the
field device. The most significant bit (MSB) is the sign bit.

General Status Bits (S0 - S3)

Word 4, bits 0 through 3 contain the general operational status bits for
input channels 0 through 3. If set (1), these bits indicate an error
associated with that channel. The over- and ﬁnder-range bits for
channels 0 through 3 are logically ORed to the appropriate general
status bit.

Over-Range Flag Bits (00 - 03)

Over-range bits for channels 3 through 0 are contained in word S, bits
8,10, 12, and 14. They apply to all input types. When set (1), this bit
indicates input signals beyond the normal operating range. However,
the module continues to convert analog data to the maximum full
range value. The bit is automatically reset (0) by the module when the
over-range condition is cleared and the data value is within the normal
operating range.

Under-Range Fiag Bits (U0 - U3)

Under-range bits for channels 3 through 0 are contained in word 5 ,
bits 9, 11, 13, and 15. They apply to all input types. When set (1), this
bit indicates input signals below the normal operating range. It may
also indicate an open circuit condition, when the module is
configured for the 4 - 20 mA range. However, the module continues to
convert analog data to the minimum full range value. The bit is
automatically reset (0) by the module when the under-range condition
is cleared and the data value is within the normal operating range.

The configuration file allows you to determine how each individual
input channel will operate. Parameters such as the input type and data
format are set up using this file. This data file is writable and
readable. The default value of the configuration data table is all Zeros.
The structure of the channel configuration file is shown below.

1769-1F4 Configuration
Data File

Table: 4.2 1769-IF4 Configuration Data Table!

Word/Bit 15 14|13|12 11J1o 9|8 7('6]5,,4 3[2 1|o
Ward0 | ottt | ol chraa | T Eeande Sekc Reserved P el 0
Ward 1| et | ek chas. | P MpeiRange Select Reserveid " ey
Word2 | optSe | et cheg | P peiange Select Reserved " Chammel s
woa3 | s | andarons | T TRSRARESER | gy | W firseRn

1. The ability to change these values using your control program is not supported by all controllers. Refer to your controller manual for details,

Q-Pulse Id TMS790
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Expansion General Confiuration

~Word 0~

Analog 4 Channe! Input Module

Andlag Input f;jx;:ﬁgw;élibn 1 ’ 7

: ]Raw/PmportionaI vl

The configuration file is typically modified using the programming
software configuration screen.

Maodule #1: 1763-1F4

rWord 1 —

- . DaaFomat
!Engineeting Units 3

T Word 2 e

oo Filter

The software configuration default is to enable each .
analog input channel. For improved analog input module
performance, disable any unused channels. ‘

Table: 4.3 Software Configuration Channe! Defaults

Parameter Default Setting
Enable Channel Enabled
Filter Sefection 60 Hz

Input Range +10V de

Data Format Raw/Proportional

Active 29/01/2014

The configuration file can also be modified through the control
program, if supported by the controller. The structure and bit settings
are shown in “Channel Configuration” on page 4-5.
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Channel Configuration

Each channel configuration word consists of bit fields, the settings of
which determine how the channel operates. See the table below and
the descriptions that follow for valid configuration settings and their
meanings. The default bit status of the configuration file is all zeros.

Table: 4.4 Bit Definitions for Channel Configuration Words 0 through 3

These bit settings
Bit(s) Define Indicate this
514131211109 ]|8]7 312|110
101010]0](60Hz
1010]0([1({50Hz
‘ Input 0[0]1(0] NotUsed
0-3 Filter -
. Select [ofo¢{n 1, 250 Hz
10]1{0[0]500Hz
Not Used’
47 Reserved _ | Reserved?
0 0 (00 -10to
A . _ N +10V dC
i 1o jo jo |1 1 0tosVdc
'T"p”t/ 0 |0 |1 ]o0 0t 10v dc
8-11 ype '
Range 0 (0 [1 |1 | 4to20 mA
Select o [1 Jo o Mosvd
| 0 |1 o | { 0to 20 mA
Lol el | Not Used'
0 0 | Raw/
Propor-
| tional Data
’ 0|0 [1 " 1| Engineer-
. inputData [ ing Units
1214 goznl?t 0 {1 10 * | Scaled for
ele | PID
1o |1 1| Percent
| Range
Not Used?
5 Enable 1 | Enabled
Channel [ o | Disabled

1. Any attempt to write a non-valid {not used) bit configuration into any selection field results in a module configuration error. SeeConfiguration Errors”
on page 6-5.

2. If reserved bits are not equal to zero, a configuration error occurs.
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Enable Channel

This configuration selection allows each channel to be individually

enabled. '

Note: When a channel is not enabled (0), no voltage or current
input is provided to the controller by the A/D converter.

Input Filter Selection

The input filter selection field allows you to select the filter frequency
for each channel and provides system status of the input filter setting
for analog input channels 0 through 3. The filter frequency affects the
noise rejection characteristics, as explained below. Select a filter
frequency considering acceptable noise and step response time.

Noise Rejection

The 1769-IF4 uses a digital filter that provides noise rejection for the
input signals. The filter is programmable, allowing you to select from

four filter frequencies for each channel. The digital filter provides the -

highest noise rejection at the selected filter frequency. A lower
frequency (60 Hz versus 250 Hz) can provide better noise rejection
but it increases channel update time. Transducer power supply noise,
transducer circuit noise, or process variable irregularities may also be
sources of normal mode noise.

Common Mode Rejection is better than 60 dB at 50 and 60 Hz, with
the 50 and 60 Hz filters selected, respectively. The module performs
well in the presence of common mode noise as long as. the signals
applied to the user plus and minus input terminals do not exceed the
common mode voltage rating (+ 10 V) of the module. Improper earth
ground may be a source of common mode noise.

Channel Step Response

The selected channel filter frequency determines the channel’s step
response. The step response is the time required for the analog input
signal to reach 100% of its expected final value. This means that if an
input signal changes faster than the channel step response, a portion
of that signal will be attenuated by the channel filter.

Table: 4.5 Filter Frequency and Step Response

Filter Frequency Cut-off Frequency " Step Response
S0 Hz 13.1Hz 60 ms
60 Hz 15.7Hz 50 ms
250 Hz 65.5 Hz 12 ms
500 Hz ' 131 Hz ) 6 ms

Active 29/01/2014
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4-7
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= -0
3 -120
140
160
~180
-200
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50 Hz Input Filter Frequency

Channel Cut-Off Frequency

The -3 dB frequency is the filter cut-off frequency. The cut-off
frequency is defined as the point on the frequency response curve
where frequency components of the input signal are passed with 3 dB
ofattenuation. All input frequency components at or below the cut-off
frequency are passed by the digital filter with less than 3 dB of
attenuation. All frequency components above the cut-off frequency
are increasingly attenuated as shown in the graphs below.

The cut-off frequency for each channel is defined by its filter
frequency selection. Choose a filter frequency so that your fastest
changing signal is below that of the filter’s cut-off frequency. The cut-
off frequency should not be confused with the update time. The cut- -
off frequency relates to how the digital filter attenuates frequency
components of the input signal. The update time defines the rate at
which an input channel is scanned and its channel data word is
updated. : : ' '

Frequency Response Graphs

60 Hz Input Filter Frequency

[ =3dB 0 |\r—3d
C\ -2 N \
A PR EER -
| IERYARVARVAAWAREINY ERVERAVARWAN
: Y - [Ty
4: ~140 E
| 1
T -160 |7
: 180 |-
I L I ! L " L It L Il 1 1 1
0 1 50 100 150 200 250 300 ~200 0 ; 60 120 180 240 300 360
13.1 Hz Frequency (Hz) 15.72 Hz Frequency (Hz)
250 Hz Input Filter Frequency 500 Hz Input Filter Frequency
= B
| \ ~20 | \
T y A IR
: -80
L ERYERVAAVAAWAIR-Bdi ERVERVARVAN
{ - .
; I / 81_120 ll ’ l l /
1 ~140 [+
| [
T -180 |1
: ~180 [
I L L 2 L ! - 1 1 L L n ! ¢
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Module Update Time and Scanning Process

The module update time is defined as the time required for the -
module to sample and convert the input signals of all enabled input
channels and provide the resulting data values to the Processor.
Module update time can be calculated by adding the sum of all
enabled channel times. Channel times include channel scan time,
channel switching time, and reconfiguration time. The module
sequentially samples the channels in a continuous loop as shown

below.
Channel 0 Disabled Channel 1 Disabled Channel 2 Disabled Channel 3 Disabled
Sample Sample Sample y | Sample

Enabled {Channel0 Enabled "|Channel 1 | "Enabled | Channel 2 Enabled {Channel 3

The following table shows the channel update times. The fastest
module update time occurs when only one channel is enabled with a
500 Hz filter (4 ms). If more than one channel is enabled, the update
time is faster if both channels have the same configuration. See '
“Example 1” on page 4-9. The slowest module update time occurs
when all four channels are enabled with different configurations. See
“Example 2” on page 4-9.

Table: 4.6 Channel Update Time

Filter F requency - Channel Update Time
50 Hz . 22ms
60 Hz k 19 ms
250 Hz 6ms
500 Hz 4ms
_’ ' Channel Switching and Reconfiguration Times

The table below provides the channel switching and reconfiguration
times for a channel. . T |

Tabie: 4.7 Channel Switching and Reconfiguration Times

Duration
Description -
50 Hz 60 Hz 250Hz | 500Hz
Channel Switching The time it takes the module to switch from one
Time channef to another. 46 ms 39ms 14ms 10ms

The time it takes the module to change its .
configuration settings for a difference in 116 ms 96 ms 20ms 8ms
configuration between one channel and another.

Channel-to-Channel
Reconfiguration Time

Publication 1769-6.0
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Examples of Calculating Module Update Time

Example 1: Two Channels Enabled with Identical Configurations
The following example calculates the 1769-IF4 module update time

for two channels enabled w1th the same configuration and a 500 Hz
filter.

Module _ Channel 0 Scan Time Channel 1 Scan Time
Update Time ~
Channel 0 Switching Tim Channet 1 Swuchmg Time

28ms - 4ms 4ms
k +
- - - - - - - 10ms 10ms

. Example 2: Three Channels Enabled with Different Configurations

The following example calculates the moduie u};;ia-l.teA tifne for three
channels with the following configurations:

+ Channel 0: £10V dc with 60 Hz filter
» Channel 1: £10V dc with 500 Hz filter
» Channel 2: 4 - 20 mA with 250 Hz filter

Module Channel O Reconfiguration Time Channel 1 Reconﬁgﬁration Time ) Channel 2 Reconfiguration Time
+ B +
UF'date Channel 0 Scan Time * Channel 1 Scan Time * Channel 2 Scan Time
ime . ; .
Channet 0 Switching Time Channel 1 Switching Time Channel 2 Switching Time
96 ms 8 ms - 20 ms
= + - + N +
- 19 ms 4 ms 6ms
+ + +
39 ms 10 ms 14m
’ 216 ms = {154 ms} + {22ms] + [40ms]

Input Type/Range Selection
This selection along with proper input wiring allows you to configure

each channel individually for current or voltage ranges and provides
the ability to read the current range selectlons

Publication 1769-6.0
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Input Data Selection Formats

This selection configures channels 0 through 3 to present analog data
in any of the following formats:

* Raw/Proportional Data
~ + Engineering Units

* Scaled for PID

* Percent Range

Raw/Proportional Data

) - The value presented to the controller is proportional to the selected
input and scaled into the maximum data range allowed by the bit
. resolution of the A/D converter and filter selected. The full range fora
/ L +10Vdc user input is -32767 to +32767. See Table 4.8, “Valid Input
: ' ‘Data,” on page 4-11.

Engineering Units

The module scales the analog input data to the actual current or
voltage values for the selected input range. The resolution of the
engineering units is dependent on the range selected and the filter
selected. SeeTable 4.8, “Valid Input Data,” on page 4-11.

Scaled for PID

The value presented to the controller is a signed integer with zero
representing the lower user range and 16383 representing the upper
user range. Allen-Bradley controllers, such as the MicroLogix 1500, -
use this range in their PID equations. The amount over and under user
range (full scale range -410 to 16793) is also included. See Table 4.8,
“Valid Input Data,” on page 4-11.

’ ' Percent Range

The input data is presented to the user as a percent of the user range.
For example, 0V to 10V dc equals 0% to 100%. See Table 4.8, “Valid
Input Data,” on page 4-11.

Note: The £10V dc range does not support the percent user
range data format.
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Valid Input Data Word Formats/Ranges

The following table shows the valid formats and min./max. data
ranges provided by the module.

Table: 4.8 Valid Input Data

Raw/ L
: : Engineering Scaled for Percent Full
1769-IF4 iput | FProportional Unit PID Range
Example Data
Input Input Value Data Range
Range Condition - Decimal Decimal Decimal Decimal
Range " Range Range Range
Qri0V | \1ovde | Overrange | 32767 (max) 10500-(max) | 16793 (max) | NA
+10.5V dc +10.5V dc Over-range 32767 (max.) 10500 (max.) 16793 (max.) | N/A
+10.0V dc Normal 31206 10000 16383 N/A
v e Toovae | Nemmal 0 0 8192 N/A
-10.0V dc Normal -31206 -10000 0 N/A
-10.5Vdc -10.5V dc Under-range | -32767 (min.) -10500 (min.) -410 (min.) N/A
f{'(‘)dg{, dc | MOVdc | Underrange | -32767 (min) | -10500 (min) | -410 (min.) NIA
Quer 325V | 5 5y gc Overrange | 32767 (max) | 5250(max) | 17202 (max) | 10500 (max)
5.25V dc 525V dc Qver-range 32767 (max.) 5250 (max.) 17202 (max.) | 10500 (max.)
5.0Vdc Normal 31206 5000 16383 10000
Viosvde | 29V dcto :
Lvide 0.0V dc Normal 0 0 0 0
0.5Vdc 0.5Vdc Under-range | -3121 (min.) -500 (min.) -1638 (min.) -1000 (min.)
nder-0.5V | 1.ovdc | Underrange | 3121 (min) | 500 (min,) -1638 (min) | -1000 (min,)
Over 10.5V 1.0V d 0
dc 0Vdc ver-range 32767 (max.) 10500 (max.) 17202 (max.) | 10500 (max.)
+10.5V dc 10.5Vdc Over-range 32767 (max.) 10500 (max.) 17202 (max.) | 10500 (max.)
V1010V | 00Vdcto | 100Vdc | Normal 31206 10000 16383 10000
de 100Vde  Mooygc Normal 0 0 0 0
0.5V dc 0.5V dc Under-range | -3120 (min.) -500 (min.) -1638 (min.) 1000 (min.)
hlcnder-S.OV | -1.0vdc Under-range | -1560 (min.) -500 (min.) -819 (min.) -500 (min.)
%"%‘m A 220 mA Over-range | 32767 (max) | 21000 (max) | 17407 (max) | 10625 (max)
210 mA 21.0mA Qver-range 32767 (max.) 21000 (max.) 17407 (max.) | 10625 (max.)
dmAto 40mAte | 200mA | Normal 31206 /| 20000 16383 10000
20mA 200 mA 40mA Normal 6241 4000 0 0
32mA 32mA Under-range | 4993 (min.) 3200 (min.) -819 (min.) -500 (min.)
Under3.2 | ooma Under-range | 4993 (min.) 3200 (min.) 819 (min) | -500 (min.)
mA e )
|
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Table: 4.8 Valid Input Data

Raw/ I
: . Engineering Scaled for Percent Full
1769-IF4 Examole | Input | Proportional Unit PID Range
Input Input Value Datg Range
Range Condition Decimal Decimal Decimal Decimal
Range Range Range Range
QerS2V | ssvdc | Owerrange | 32767 (max) | 5250 17407 10625
+5.25V dc 5.25V dc Over-range 32767 (max.) 5250 17407 10625
10Vt 10V 10 5.0V dc Normal 31206 5000 16383 10000
5Vde 5.0V dc 1.0V dc Normal 6243 1000 1 1
0.5Vdc 0.5V dc Under-range | 3121 (min.) ' 500 -2048 _ | -1250
Under 05V 1 0.0v dc Under-range | 3121 (min) | 500 2048 1250
Over
21.0 mA 22.0mA Over-range | 32767 21000 17202 10500
21.0mA 21.0mA Over-range 32767 21000 17202 10500
O lo 00mAto . | 200mA | Normal 31206 20000 16383 10000
200mA - Moo ma Normal 0 0 0 0
rl;rAder 0.0 0.0 mA Under-range | 0 0 0 0

Effective Resolution

The effective resolution for an input channel depends upon the filter
frequency selected for that channel. The following tables provide the
effective resolution for the four frequencies for each of the range

selections.

Table: 4.9 50Hz / 60Hz Effective Resolution

Rawi/Proportional Data Engineering Units Over Scaled-For-PID Over the Percent .
S~ Over the FullInput Range the Full Input Range Full Input Range Over the Full Input Range
1769-
. Input Bits and Decimal Decimal Decimal ) - Decimal
A_" Range E"gd:?f; ing an':a(?gSm Resolution Raggs:tnd Resolution Raggﬁ:tnd Resolution Raggs:tnd
Resolution Value Value Value Value
 Sign +14 i -410to0
-10to 0.84 mv/ +32767 1.00 mv/ +10500 1.22mv/ +16793 Not Not
+10V dc 2 counts Count by 2 1count Count by 1 1 count Countby 1 Applicable | Applicable
o0 | Samy | o | wmew | RS | owomu | 99 | oomy | D
+5V dc o4 M * 1 count * 3 counts * 2 counts '
4 counts Count by 4 Count by 1 Count by 3 Count by 2
Oto ot | RO roomw | 3001 T 5y e | 1oomv | 000
+10V de o4 m + 1 count * 2counts .| A 1 count +10
2 counts Countby 2 Countby 1 Count by 2 Countby 1
o Sign +14 +4893 to 2.00 pAY +3200 to 1.95 A/ -819to 1.60 pAv -500to
+20 mA 1.28 yA/ +32767 -2 counts +2100 2 counts +17407 1 count +10625
2 counts Count by 2 : Count by 2 Count by 2 Count by 1
o | s B qomy | 7300 T gy my Ay | omomy | 1380k
+5V dc o m * 1 count * 3 counts * 2 counts *
4 counts Count by 4 Countby 1. Countby 3 Count by 2
Sign +14 Oto Oto Ot Oto
S N B 1Y VI 7 SO a0 | ZMEN g 200U 1 110500
: 2counts Count by 2 Countby 2 Count by 2 Count by 1 -
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Table: 4.10 250Hz Effective Resolution
Raw/Proportional Data Engineering Units Over | Scaled-For-PID Over th Percent
S Over the Full Input Range | the Full Ingput Range Full Input Range ) Over the Ful Input
lnp;n Range
Bits and Decimat Decimal i i
Range | Engineering | Rangeand o oot
gUnils 9 cgunt Resolution Ragglej:tnd Resolution Raggs;xrd Resolution Raggs:tnd
Resolution Value Value Value
Value
A Sign +11 +32767
o 1 Sm | Coby | 800mv | 510500 | giomw | 400 Not Not
16 counts 16 6 counts Count by 6 5 counts Count by 5 Applicable | Applicable
. 312110 : -
or 29| e | soomur S0 s1g9mu D2 | ssomu 10500,
+ 32 counts Co%r;t by 6 counts Count by 6 17 counts Cm;r;t by 11 counts Count by
1
. -1560 to : i
- Sign +11 . -500 A
0to to 81910 -
bl | S| comy | SR | B | SEDY | R | sy S
counts 16 Count by 6 | Countby$ COURS 1 Couint by 6
! 1 Sian+11 4 +3200 to -819to
st 0zsu | ey | 100w | 200 [ -1074p8 | G7ag | a1z par | 500t
+20m 16counts | Countbyz | 11 counts Cotﬂt by | 11 counts Cotﬂt by 7 counts C;Jg?g; 7
Sign +10 +312110 +500 to 2048 to -1250to
+751V tgc 5'?3 mv/ eguzgtsg ggg m:l/ +5250 5.37 mv/ +17407 . 5.20 mv/ +10625
32 counts o Y unts Count by 6 22 counts Couzr;t by 13 counts Count by
13
. Oto Oto
Sign +11 .
0to +32767 | '11.00 pAv 21000 | 10 Oto 0.0
10.25 pAY j + .99 pA/ 12.00 pA/ 4
+20 A Count b 1 counts | Countb 9 co +17202 +10500
16 counts 16 ¥ n ¥ unts Countby 9 § counts Count by 6
Table: 4.11 500 Hz Effective Resolution
Raw/Proportional Data Engineering Units Over | Scaled-For-PID Over the Percent -
1769-1F4 Over the Full Input Range the Full input Range Full input Range Over the Full Input
o Range
Bits and Decimal Decimal Decil i
Range EAs ANt . ecimal Decimal
gineering | Rangeand . Rangeand .
Units Cgunt _ Resolution - cgum Resolution Raggss?d Resolution Raggss?d
Resolution Value Value Value Value
] Sign+9 | £32767 £10500° 10t
’ Joto | fimu | Countty 2100mV/ | fnthy | 275my | 416793 Not Not
64 counts 64 counts 2 17 counts Cot;r;l by Appiicable | Applicable
. +-3121to -500 to -
Sian +8 1638 to -
g) Vt% 20.51 ;'w +32767 - | 21.00 mv/ +5250 20.75 mv/ +17202 21.00 mV/ 31()(?500%)
+5V dc 128 counts Co;j;é by 21 counts Co%qt by 68 counts Co%%t by 42 counts .| Countby.
C 42
Sian +9 -1560 to -500 to -819to -
1(()) \t/od 2. 591 r;V/ +32767 21.00 mv/ +10500 20.75 mv/ +17202 21.00 mv/ j%%é%
+ c 64 counts Co%rlt by 21 counts Couzqt by 34 counts Co%r)‘t by 21 counts Count by
- 21
Sign +9 +4993 to +3200 to -819 10 -
53 toA 52 ; Al +32767 42.00 pA/ +2100 | 41.02 pA/ +17407.. 41.60 pA/ +ﬁ%%5%
+20m 64 counts - CO%T by 42 counts Cmir;t by 42 counts Cmir;t by 26 counts Count by
26
Sign +8 +3121t0 +500 to .-2048to -
?Vtg 20.5?? ;1V/ +32767 21.00mv/ +5250 20.75 mv/ +17407 20.8 mv/ +112 ggz?
+5V dc 128 counts Co1uzn§ by 21 counts Cogr;t by 84 counts Co%r;t by 52 counts Count by
52
- Oto Oto
- Sign +9 0to 0o
0to +32767 | 42.00 A/ 21000 | 4151pA
4152yl .00 + +17202 42,00 pA/ +10500
+20 mA ) 64 counts CO%T by 42 counts Cmir;t by 34 counts Co%rlt by | 21 counts Count by
- 21
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Chapter 5

Module Data, Status, and Channel
Configuration for 1769-OF2

This chapter examines the analog output module’s output data file,
input data file, channel status, and channel configuration words.

Output Module The following memory map shows the output, input, and -
Addressing configuration tables for the 1769-OF2.
Memory Map Address
Diagnostic and Status Bits Word 0, bits 01,1215 1:e.0/0-1, 12-15
_______ Over- and Under-range Bits Word 1, bits 12-15 le.1112-15
: | slote_ ] input image Channef 0 Qutput Data Echo’ Word 2 le.2
. Input Image | . . 4 words Channel 1 Output Data Echo.” 7] © . Word3 . = .. [:g3 .o --
File
" slote | - Output Image Channel 0 Data Word Word 0 0:6.0
_E)Jt[:;u?l-r-n—aae_ 1 2 words Channel 1 Data Word Word 1  Oel
File
" siote | Conﬁgurau(;)n File Channel 0 Configuration Word Word 0
| Configuration | woras Channel 1 Configuration Word Word 1 Refer to your
File Channel 0 Fault Value Word Word 2 controfler
- Channel O Program Idle Mode Word Word 3 manual for the
Channel 1 Fault Value Word Word 4 addre;ses.
Channel 1 Program Idle Mode Word Word 5
Bit 15 Bit 0

1. See "Output Data Loopback/Echo” on page 5-3.

1769-0F2 Output Data The structure of the output data file is shown in the table below.

File Words 0 and 1 contain the converted analog output data for channels 0
. and I, respectively. The most significant bit is the sign bit.
’ Table: 5.1 1769-OF2 Output Data Tabie
Word/Bit 15 MI13 1211|1019 8 7 6 5 4 3 2 1 0
~ Word 0 SGN. Analog Output Data Channel 0
. Word 1 SGN Analog Output Data Channel 1 |
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For example, to obtain the converted output data of channel | of an -

analog module located in slot 3, use address O:3.1.
: Slot Word

|
Output v
File Type —= O - 1

Element Delimiter Word Defimiter

Note: This addressing scheme is applicable only for the
MicroLogix™ 1500 controller.
- s |22 ¢ A A
2 1212 12 |g
® NEAEAEY-
R = a (o
L0 |
Slot Number
Note: The end cap does not use a slot address.
1769-OF 2 Input Data This data table file provides immediate access to channel diagnostic
8
File ‘ ===~ information and analog output data at the module for use in the

control program. To receive valid data, you must enable the channel.
The data table structure is described below.

Table: 5.2 1769-OF2 Input Data Table °

Word/Bit 15 40131121 | 10 9 8 7 6 5 4 3 2 1 0
Word 0 Do HO [ D1 | H1 Not Used (bits set to 0) S1 ] S0
Word 1 uo [ 00| U1 | 01 Bits0-11setto0
, - Word 2 SGN Channel 0 - Output Data Loopback/Echo’
' Word 3 SGN Channel 1 - Output Data Loapback/Echo
Diagnostic Bits (D0 - D1)

When set (1), these bits indicate a broken output wire or high load

resistance (not used on voltage outputs). Bit 15 represents channel 0;
bit 13 represents channel 1.
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Hold Last State Bits (HO - H1)

These bits indicate when channel 0 (bit 14) or channel 1 (bit 12) is in

a hold last state condition. When one of these bits is set (1), the

corresponding channel is in the hold state. Qutput data will not

change until the condition which caused the hold last state to occur is

removed. The bit is reset (0) for all other conditions.

Note: Not all controllers support the hold last state function.
Refer to your controller’s user manual for details.

Over-Range Fiag Bits (00 - 01)

Over-range bits for channels 0 and | are contained in word 1, bits 14

~and 12. When set, the over-range bit indicates that the controller is

attempting to drive the analog output above its normal operating
range. However, the module continues to convert analog output data
to a maximum full range value. The bit is automatically reset (0) by
the module when the over-range condition is cleared (the output is
within the normal operating range). The over-range bits apply to all
output ranges. Refer to Table 5.6, “Valid Output Data Table,” on page
5-11 to view the normal operating and over-range areas.

Under-Range Flag Bits (U0 - U1)

Under-range bits for channels 0 and | are contained in word 1, bits 15
and 13. When set (1), the under-range bit indicates that the controller
is attempting to drive the analog output below its normal operating
range. However, the module continues to convert analog output data
to a minimum full range value. The bit is automatically reset (0) by
the module when the under-range condition is cleared (the output is
within the normal operating range). The under-range bits apply to all
output ranges. Refer to Table 5.6, “Valid Output Data Table,” on page
5-11 to view the normal operating and under-range areas.

General Status Bi;s (SOI- S1)

Word 0, bits 0 and 1 contain the general status information for output
channels 0 and I. If set (1), these bits indicate an error associated with
that channel. The over-range and under-range bits and the diagnostic
bit are logically ORed to this position.

Output Data Loopback/Echo

Words 2 and 3 provide output loopback/data echo through the input
array for channels 0 and 1, respectively: The value of the data echo is
the analog value currently being converted on-board the module by
the D/A converter. This ensures that the logic-directed state of the
output is true. Otherwise, the state of the output could vary depending
on controller mode.
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Under normal operating conditions, the data echo value is the same
value that is being sent from the controller to the output module. .
Under abnormal conditions, the values may differ. For example:

1. During run mode, the control program could direct the module to
a value over or under the defined full range. In that case, the
module raises the over- or under-range flag and continues to
convert and data echo up to the defined full range. However,
upon reaching either the maximum upper or lower full range
value, the module stops converting and echoes back that
maximum upper or lower full range value, not the value being
sent from the controller.

- . " 2. During program or fault mode with Hold Last State or User-
Defined Value selected, the module echoes the hold last value or
. alternate value as selected by the user. For more information on
the hold last and user-défined values, see “Fault Value (Channel -
0 - 1)” on page 5-10 and “Program/Idle Value (Channel 0 - 1)
on page 5-10. :

1769-0F2 The configuration file allows you to determine how each individual

Conﬁguration Data File  output channel will operate. Parameters such as the output type/range
and data format are set up using this file. The configuration data file is
writable and readable. The default value for the configuration data file

- is all zeros: The structure of the channel configuration file is -
explained below. Words 0 and 1 are the channel configuration words
for channels 0 and 1. They are described in “Channel Configuration

. Words” on page 5-6. Words 2 through 5 are explained beginning on

page 5-10.
Table: 5.3 1769-OF2 Configuration Data Table'
WordlBi_t 15 14 13 12 1mjp10(9 8 7186 5 4 3 2 1 0
: -Output Data out .
put Type/Range Not Used Not Used
_’ Word @ E Fog':\;rt]s;lgct Select gﬁannel ) {setto 0) FMO | PMO | oerto 0) | PFEO
Output Data Ou
tout Type/Range Not Used . Not Used
Word 1 e F%’,?:’tmse?l?m Select Cﬁannel i {setto 0) FMT | -PMI (setto0) | PFET
Word 2 S Fault Vaiue - Channel 0
Word 3 S Program (Idle) Value - Channel 0
Word 4 S Fault Value - Channel 1
Word 5 S Program (Idle) Value - Channel 1

1. The ability to change these values using your conirol program is not supported by alf controllers. Refer to your controller manual for details.
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The configuration file is typically modified using the programming
software configuration screen.

Madule ##2: 1769-0F2

Enparsion General Corfiguiation Aneis Dutpi Corfiguation !

alog 2 Channel Qutput Medule

“ward
. F Enable’

L ]0to+5VDC I

]Haw/F{roporﬁonal _v]

~Word 1
¥ Enable
Output Rérigé Seléction

- {0to20mA s

]Engineering Units _:i 0

oK ] Conee

|

Note: The software configuration default is to enable each
output channel. To reduce module power draw and heat

dissipation, disable any unused channel.

Table: 5.4 Software Configuration Default Settings

Parameter Default Setting
Enable Channe! Enabled
Qutput Range Selection +10V de
Data Format Raw/Proportional

The configuration file can also be modified through the control
program, if supported by the controller. The structure and bit settings
are shown in “Channel Configuration Words” on page 5-6.
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Channel Configuration Words
Both channel configuration words (0 and 1) consist of bit fields, the
settings of which determine how the corresponding channel operates.
See the table below and the descriptions that follow for valid
configuration settings and their meanings.
Table: 5.5 Bit Definitions for Channel Configuration Words 0 and 1
These bit settings
Bit(s) Define Indicate this
. 15 M| B2 N|10]9 |87
b y Program Mode
rogram Data Applied
0 Idle to Fault PP
Enable FaultMode Data
‘ Applied
‘ 1 Reserved i Reserved
- " Program Mode-
| Hold Last State
2 Program/ :
ldle Mode Program Mode
{ User-Defined
Vaiue -
Fault Mode Hold
Last State
3 Fauit Mode | Fault Mode
§ User-Defined
Value,
47 J'Reserved | Reserved'
-10Vdcto +10V
0jofofo de
0 Oto5Vdc
Output 0 | 0to 10V dc
g11 | Jypel
Range 0 ) 4to 20mA
Select :
1 | 1to5Vde
’ 1 Toto20ma
Not Used?
Raw/
0 [o0fo0 Proportional
Data
Output Engineering
Data 0101 Units
124 | Eormat
Select 011 0 Scaled for PID
0 1 1 | Percent Range
{ Not Used?
Enable 1 Enabled
15 Channel —rr
anne 0 *| Disabled -

1. if reserved bits are not equal to zero, a configuration emor occurs.

2. Any attempt to write a non-valid-{not used) bit confi

onpage 6-5. .
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Enable Channel
This configuration selection (bit 15) allows each channel to be
individually enabled.
Note: A channel that is not enabled has zero voltage or current

at its terminal.

Output Type/Range Selection

This selection, along with proper output wiring, allows you to
configure each output channel individually for current or voltage
ranges, and provides the ability to read the range selection.

- Output Data Format Selection

This selection configures each channel to interpret data presented to it
by the control]er in any of the following formats:

. Raw/Propomonal Data
* Engineering Units
» Scaled for PID

* Percent Full Range
Raw/Proportional Data

The control program presents the maximum raw data value allowed
by the bit resolution of the D/A converter. The full range for a

= 10Vdc user input is -32767 to +32767. See Table 5.6, “Valid Output
Data Table,” on page 5-11.

Engineering Units

The control program presents an engineering data value to the module
within the current or voltage range allowed by the D/A converter. The
module then scales the data to the appropriate analog output value for
the selected user range. See Table 5.6, “Valid Output Data Table,” on
page 5-11.

Scaled for PID

The control program presents an integer value to the module, with
zero representing the lower user range and 16383 representing the
upper user range, for conversion by the D/A converter. The module
then scales this data to the approximate analog output value for the
selected user range. See Table 5.6, “Valid Qutput Data Table,” on
page 5-11. .
Note: Allen-Bradley controllers, such as the MicroLogix 1500,
' use this range in their PID equations for controlied
process outputs.
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Percent Full Range

The control program presents the analog output data to the module as
a percent of the full analog output range (for example, valve 50%
open). The module scales this data to the appropriate analog output
value for the selected user range. For example, 0 to 100% equals 0 to
10V dc. See Table 5.6, “Valid Output Data Table,” on page 5-11.

Note: The £10V dc range does not support percent full range.

Program/ldle to Fault Enable (PFEO - PFE1)

If a system currently in program/idle mode faults, this setting (word 0,
bit 0; word 1, bit 0) determines whether the program/idle or fault
) - mode value is applied to the output. If the selection is enabled [the bit
is set (1)], the module applies the fault mode data value. If the
. selection is disabled [the bit is reset (0)], the module applies the
program/idle mode data value. The default setting is disabléd. °

Note: Not all controllers support this function. Refer to your
controller’s user manual for details.

Fauit Mode (FMO - FM1)

This configuration selection provides individual fault mode selection
for analog output channels 0 (word 0, bit 3) and I (word 1, bit 3).
When this selection is disabled [the bit is reset (0)] and the system.
enters the fault mode, the module kolds the lastoutput state value.
This means that the analog output remains at the last converted value
prior to the condition that caused the system to enter the fault mode.
Important: Hold last state is the default condition for the 1769-OF2
during a control system run-to-fault mode change. -

Note: MicroLogix 1500™ does not support the analog output
module’s default hold last state function and resets |
analog outputs to zero when the system enters the fault 1
‘ mode. ' : 1
|

If this selection is enabled [the bit is set (1)] and the system enters the
fault mode, it commands the module to convert the user-specified
integer value from the channel’s fault value word (2 or 4) to the
appropriate analog output for the range selected. If the default value,
0000, is entered, the output typically converts to the minimum value
for the range selected.

Publication 1769-6.0

Page 61 of 494

Q-Pulse Id TMS790 Active 29/01/2014




S1 Main Sewer Main Sewer Part 3 Section 25 Electrical Allen Bradley Compact I/O Analogue Modules OM Manual Volume 3/4

Module Data, Status, and Channel Configuration for 1769-OF2 5.9

For example:

* If the raw/proportional or engineering units data format is
selected and zero (0000) is entered in the 10V dc operating
range, the resulting value would be 0V dc.

* If the raw/proportional or engineering units format is selected
and zero is entered as the fault value in eithera 1 to 5V dc or 4 to
20 mA range, a configuration error results.

See Table 5.6, “Valid Output Data Table,” on page 5-11 for more

examples.
Note: Not all controllers support this function. Refer to your
controller’s user manual for details.
‘) Programiidle Mode (PM0 - PM1))

“This-configuration selection provides individual program/idle mode
selection for the analog channels 0 (word 0, bit 2) and 1 (word 1, bit
2). When this selection is disabled [the bit is reset (0)], the module
holds the last state, meaning that the analog output remains at the last
converted value prior to the condition that caused the control system
to enter the program mode.

Important: Hold last state is the default condition for the 1769-OF2

during a control system run-to-program mode change.

Note: MicroLogix 1500™ does not support the analog output
module’s default hold last state function and resets
analog outputs to zero when the system enters the
program mode.

 If this selection is enabled {the bit is set (1)] and the system enters the
program mode, it commands the module to convert the user-specified
v value from the channel’s program/idle value word (3 or 5) to the
’ appropriate analog output for the range selected.

For example:

* If the default value, 0000, is used and the range selected is 0 - 20
mA, the module will output 0 mA for all data formats.

* If the raw/proportional or engineering units format is selected
and zero is entered as the program/idle value in eithera 1 to 5V
dc or 4 to 20 mA range, a configuration error results. See Table
5.6, “Valid Output Data Table,” on page 5-11 for more examples.

Note: Not all controllers support this function. Refer to your
controller’s user manual for details. -
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Fault Value (Channel 0 - 1)‘

Using words 2 and 4 for channels 0 and 1, you can specify the values
the outputs will assume when the system enters the fault mode. The
default value is 0. Valid values are dependent upon the range selected
in the range selection field. If the value entered by the user is outside
the normal operating range for the output range selected, the module
generates a configuration error.

For example, if you select engineering units for the +10V de¢ range
and enter a fault value within the normal operating range (0 to
10000), the module will configure and operate correctly. However, if
you enter a value outside the normal operating range (for example
11000), the module indicates a configuration error.

Note: Not all controllers support this function. Refer to your
controller’s user manual for details. A

Program/ldle Value (Channel 0 - 1)

Use words 3 and 5 to set the integer values for the outputs to assume
when the system enters the program mode. The values are dependent
upon the range selected in the range selection field. If the value
entered by the user is outside the normal operating range for the
outputrange selected, the module generates a configuration erfor. The
default value is 0. . ) _
Note: Not all controllers support this function. Refer to your
controller’s user manual for details.
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Valid Output Data Word Formats/Ranges

The following table shows the valid formats and data ranges accepted

by the module.

Table: 5.6 Valid Output Data Table

Raw/
: Proportional Engineering Unit Scaled for PID Per;::t Z’ull
Example Data Data g
Decimal Range Decimal Range Decimal Range Decimal Range
0oF2 Output
Qutput ‘l;;,la:: t - Range - .g - -g - .g - .g
Range e g ' State 5 P < I 5 o 5 P
T I E E | Bl &g |8 |&EB |8 |&|¢=®
5 l s o ~ [=] fsv [=] ; o Q
5 .8 5 5 g | 5 -5-{ 5 5
“ E I g | 2|8 | g | (5% |¢%
E S £ S 2 = £ S = S
| g | g |2 |8l | & |z |5 ¢
. [=] g (=] (=] [=]
?a"g’v dc | #movdeli+105vde | Over N/A NA | 11000 | 10500 | 17202 | 16793 | NiA NA
+10.5Vdc | +105Vdc | +10.5Vdc | Over 32767 | 32767 | 10500 | 10500 | 16793 | 16793 | WA NiA
+100Vdc |:+100Vde | Normal | 31207 | 31207 | 10000 | 10000 | 16383 | 18383 | WNA NIA
Ve [Toavee [joovdc | Nemal | o 0 0 o | w92 | e | NA | NA
-100vdc ;-100vde | Normal | -31207 | -31207 | -10000 | -10000 0 0 NIA NiA
-105Vde | -105Vde |,-105Vdc | Under | -32767 | -32767 | -10500 | -10500 | -410 | -410 NIA N/A
ﬂ%dg{l & | 1oV 110Vde | Under N/A N/A ] -11000 | -10500 | -819 -410 N/A N/A
g‘gv i 55Vdc |:+5.25Vdc | Over NIA N/A | 5500 | 5250 | 18021 | 17202 | 11000 | 10500
525Vdc | 525Vdc |.+5.25Vdc | Over 32167 | 32767 | 5250 | 5250 | 17202 | 17202 | 10500 | 10500
0io | 00Vdcwo -| 50Vde §+5.0vdc | Normal | 31207 | 31207 | 5000 | 5000 | 16383 | 16383 | 10000 | 10000
SVde | 50Vdc 00vdc |,00vdc | Nomal | 0 | o0 0 0 0 0 0 0
-0.5Vdc 05Vdec | -0.5Vdc Under | -31210 | -3121 | 500 | -s00 | -1638 | -1638 | -1000 | -1000
g’g‘\’f{,& A0Vde | -05Vde Under | -6241 | -3121 | -500 | -500 | -3277 | -1638 | -2000 | -1000
. %"g‘v de | MOVdc [ +105vde | Over NIA N/A | 11000 | 10500 | 18021 | 17202 | 11000 | 10500
' #105Vdc | +105Vdc | +105Vdc | Over 32767 | 32767 | 10500 | 10500 | 17202 | 17202 | 10500 | 10500
OVio | 00Vdcto | *100Vdc | +100Vdc | Normal | 31207 | 31207 | 10000 | 10000 | 16383 | 16383 | 10000 | 10000
J0Vde | 100vde ™ goyge 00V Normal 0 0 0 0 0 0 0 0
-0.5V de 05Vde | L05Vde Under | -1560 | -1560 | 500 | 500 [ -819 | -818 | =500 | -500
g’%‘{f{,é AVde | -05Vde Under { -3121 | -1560 | -1000 | -500 | -1638 | -819 | -1000 | -500
201"3’ mA | *20mA | +21.0mA | Over NIA N/A | 22000 | 21000 | 18431 | 17407 | 11250 | 10625
21.0mA | +210mA | +210mA | Over 32767 | 32767 | 21000 | 21000 | 17407 | 17407 | 10625 | 10625
amAto | 40mAw | *200MA | +200mA | Normal | 31207 | 31207 | 20000 | 20000 | 16383 | 16383 | 10000 | 10000
20mA | 200mA 0 G A | v40mA | Nomal | 6241 | 6241 | 4000 | 4000 0 .0 0 0
32mA #32mA | +32mA Under | 4993 | 4993 | 3200 | 3200 | -819 | -819 | -500 | -500
Jrder32 | oomA | +32mA | Under 0 | 4993 | o | 3200 | 4096 | 819 | -2900 | -500

Q-Pulse Id TMS790
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5-12 Module Data, Status, and Channel Configuration for 1769-OF2

Table: 5.6 Valid Output Data Table

Rawl/
Proportional Engineering Unit Scaled for PID Per;::;zuﬂ
Example Data Data
Decimal Range Decimal Range Decimal Range Decimal Range
OF2 Output
input e e e °
Output o Range o 9 k-]
Range | Value s . Sale | B | = S | 8 : | & E | 8
E g E| B |E |2 |2 ¢ E | 3
(=] 5 (=] < o < o < [=} <
5 8 5 5 =5 5 5 5 5 5
B P E g1 s g | B - g
g S € S = S = <] = =]
8 3 & 3 & 3 & S &
(=] (=] (=] (=]
g"gv g | +55vde [ +525vdc | Over N/A NIA | 5500 | 5250 | 18431 | 17407 | 11250 | 10625
+5.25Vdc | +5.25Vdc | +5.25Vdc | Over 32767 | 32767 | 5250 | 5250 | 17407 | 17407 | 10625 | 10625
‘ 10Vte | 10Vto +5.0Vdc | +50Vdc - | Normal | 31207 | 31207 | 5000 | 5000 | 16383 | 16383 | 10000 | 10000
p SVdc | S.0Vde +1.0Vdc [¥10vdc | Normal | 6241 | 6241 | 1000 | 1000 0 0 0 0
0.5V dc +05Vdc | +0.5Vdc | Under | 3121 | 3121 | s00 | 500 | -2048 | -2048 | 1250 | -1250
grder - | oovde | oovac | Under 0 3 0 500 | 40% | 2048 | -2500 | -1250
%"g‘m A | +220mA | +21.0mA | over NA | ONA | 22000 | 21000 | 18201 | 17202 | 11000 | 10500
21.0mA f 210mA | +21.0mA | Over 32167 | 32767 | 21000 | 21000 | 17202 | 17202 | 10500 | 10500
%“Anx 00mAtg | 200mA | +200mA | Normal | 31207 | 31207 | 20000 | 20000 | 16383 | 16383 | 10000 | 10000
200mA Mo0ma | 00mA Nomal | 0 0 0 0 0 0 0 0
urder00 ' oma | coma Under | -1560 | © o | -1000 | -g19 0 -500 0

Publication 1769-6.0
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Module Data, Status, and Channel Configuration for 1769-OF 2 5-13

Module Resolution The resolution of an analog output channel depends on the output
g outp P tp
type/range and data format selected. Table 5.7 provides detailed
resolution information for the 1769-OF2.

Table: 5.7 Output Resolution

. — . Percent
Raw/Proportional Data Engineering Units Over | Scaled-For-PID Over the
. Over the Full input Range the Full Input Range Full Input Range Over u&:: "3 input
1769-0F2 g
g::]pgu; Bits and Decimal Decimal | Decimal Decimal
E"gb':‘?g""g Raggs:?d Resolution Raggﬁ:tnd Resolution Rag(g)s:?d Resolution Raggﬁ;ltnd
Resolution Value Value Value Value
a0t | MM g | 200mv | st0s00 | 244mu AR Not Not
+10V de 2 counts Countby 2 2 counts Count by 2 2 counts Count by 2 Applicable | Applicable
Sign +13 -312110 -500to -1638to -1000 to
” ‘ G | 0Bamv | L32me7 S| g2 | 9%2mV o yoomi 1 000
‘ 4counts ‘| Countby4 Countby2 |- Countby 3 Countby?2 . -
0to i | el | 2o0mu | 300 g my e | 200my | S%b
+10V dc o8 m * 2 counts * 2 counts * 2 counts +10
2 counts Countby 2 Count by 2 Count by 2 Count by 2
‘410 Sign +14 +4993 to 2.00 A/ +3200t0 1.95 A/ " -819t0 3.20 gAY -500t0
+20 mA 1.28pA | +32767 2 counts +2100 2 counts +17407 2 counts +10625
2 counts Count by 2 Count by 2 : Count by 2 Count by 2
At | Sgn+13 +31211t0 200mys | +500to 0.73 mv/ -2048to 0.80 mV/ -1250to0
+5V dc 0.64 mv/ +32767 2 counts +5250 3counts +17407 2 counts +10625
4 counts Count by 4 Count by 2 Countby 3 Countby2
Sign +14 Oto Oto Oto ’ Ot
aowa | 18w | e | 200 pp Toobtl | wmaoz | AWM a0
2 counts Count by 2 Count by 2 Count by 2 Count by 2
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Chapter 6

Module Diagnostics and
Troubleshooting

This chapter describes troubleshooting the analog input and output
modules. This chapter contains information on:

* module vs. channel operation
» - the module’s diagnostic features

* critical vs. non-critical errors

, ‘ » module condition data

Sa’fe‘ty Considerations Safety considerations are an important element of proper
troubleshooting procedures. Actively thinking about the safety of
yourself and others, as well as the condition of your equipment, is of
primary importance.

The following sections describe several safety concerns you should be

\ B . . .
* 'safety considerations when troubleshooting
aware of when troubleshooting your control system.

ATTENTION: Never reach into a machine to actuate a

switch because unexpected motion can occur and cause
injury. g

ATTENTION: Remove all electrical power at the main
power disconnect switches before checking electrical
connections or inputs/outputs causing machine motion.

Indicator Lights

‘ When the green LED on the analog module is iAlluminated, it indicates
o : ‘ that power is applied to the module.

Activating Devices When Troubleshooting

When troubleshooting, never reach into the machine to actuate a
device. Unexpected machine motion could occur,

Stand Clear of the Machine

~ When troubleshooting any system problem, have all personnel remain
. clear of the machine. The problem could be intermittent, and sudden
unexpected machine motion could occur. Have someone ready. to
operate an emergency stop switch in case it becomes necessary to
shut off power to the machine.

Publication 1769-6.0
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6-2 Module Diagnostics and Troubleshooting

Program Alteration

There are several possible causes of alteration to the user program,
including extreme environmental conditions, Electromagnetic
Interference (EMI), improper grounding, improper wiring
connections, and unauthorized tampering. If you suspect a program
has been altered, check it against a previously saved program on an
EEPROM or UVPROM memory module.

Safety Circuits

Circuits installed on the machine for safety reasons, like over travel
limit switches, stop push buttons, and interlocks, should always be
hard-wired to the master control relay. These devices must be wired in
series so that when any one device opens, the master control relay is

‘ de-energized, thereby removing power to the machine. Never alter
these circuits to defeat their function. Serious injury or machine
damage could result.

Module Oper ation vs. The module performs operations at two levels:
Channel Operation + module level

* channel level

Module-level operations include functions such as power-up, e
configuration, and communication with a bus master, such as a o
MicroLogix 1500 controller.

Channel-level operations describe channel related functions, such as
data conversion and over- or under-range detection.

Internal diagnostics are performed at both levels of operation. When
, detected, module error conditions are immediately indicated by the
module status LED. Both module hardware and channel configuration
. error conditions are reported to the controller. Channel over-range or
under-range conditions are reported in the module’s input data table.
Module hardware errors are typically reported in the controller’s /O
status file. Refer to your controller manual for details.

When a fault condition is detected, the analog outputs are reset to
zero. The data in the output data file is retained during the fault. Once
the fault condition is corrected and the major fault bit in the controller
is cleared, the retained data is sent to the analog output channels.

Publication 1769-6.0
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Module Diagnostics and Troubleshooting - 6-3

POWEI’-UP Diagnostics At module power-up, a series of internal diagnostic tests are
performed. These diagnostic tests must be successfully completed or
the module status LED remains off and a module error results and is
reported to the controller.

Table: 6.1 Module Status LED State Table

If module Indicated . -
status LED is: condition: Corrective action:
Proper . .
On Operation No action required.

Cycle power. If condition persists, replace the
off Module Fault module. Call your local distributor or Allen-
: Bradley for assistance.

‘ Channel Diagnostics When an input or output module channel is enabled, the module

. ’ performs a diagnostic-check to see that the channel has been properly
configured. In addition, the channel is tested on every scan for
configuration errors, over-range and under-range, open-circuit (input
module in 4 to 20 mA range only) and output wire broken/high load
resistance (output module only) conditions.

Out-of-Range Detection (Input and Output Modules)

For input modules, whenever the data received at the channel word is
out of the defined operating range, an over-range or under-range error
is indicated in input'data word 5, bits 8 to 15.

For output modules, whenever the controller is driving data over or
under the defined operating range, an over-range or under-range error
‘is indicated in the input data word 1, bits 12 to 15.

Open-Circuit Detection (Input Module Only)

’ . ‘ An open-circuit test is performed on all enabled channels configured
for 4 to 20 mA inputs. Whenever an open-circuit condition occurs, the
under-range bit for that channel is set in input data word 5.

Possible causes of an open circuit include:
* the sensing device may be broken
* a wire may be loose or cut

* the sensing device may not be installed on the configured
channel

Output Wire Broken/High Load Resistance (Output Module Only)

A check is performed on all enabled channels to determine if an
output wire is broken, or if the load resistance is high, in the case of
current mode outputs. Whenever one of these conditions is present,
the diagnostic bit for that channel is set in the input data word 0, bits
13 or 15. :
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6-4 Module Diagnostics and Troubleshooting

Non-critical vs. Critical
Module Errors

Module Error
Definition Table

Table: 6.2 Module Error Table

Non-critical module errors are typically recoverable. Channel errors
(over-range or under-range errors) are non-critical. Non-critical error
conditions are indicated in the module input data table. Non-critical
configuration errors are indicated by the extended error code. See
Table 6.4, “Extended Error Codes,” on page 6-6.

Critical module errors are conditions that prevent normal or
recoverable operation of the system. When these types of errors
occur, the system typically leaves the run or program mode of
operation until the error can be dealt with. Critical module errors are
indicated in Table 6.4, “Extended Error Codes,” on pagé 6-6.

- Analog module errors are expressed in two fields as four-digit Hex

format with the most significant digit as “don’t care” and irrelevant.
The two fields are “Module Error” and “Extended Error Information”.
The structure of the module error data is shown below.

“'Don’t Care” Bits

Module Error Extended Error Informaticn

15 14 13 12 1 10 9 ‘8 7 6 5 4 3 2 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hex Digit 4 Hex Digit 3 - Hex Digit 2 Hex Digit 1
Module Error Field

Publication 1769-6.0
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The purpose of the module error field is to classify module errors into
three distinct groups, as described in the table below. The type of
error determines what kind of information exists in the extended error
information field. These types of module errors are typically reported
in the controller’s 1/O status file. Refer to your controller manual for
details.

Table: 6.3 Module Error Types '

. Module
Error Type Err‘(’);‘E;eld Description -
(Hex) ’
' No error is present. The extended eror field holds
No Errors ¢ no additional information.
General and specific hardware error codes are
Hardware Erors 2 specified in the extended error information field.
Module-specific emor codes are indicated in the
: extended error field. These error codes
CE:gr;t:gumtlon 4 carrespand to options that you can change
directly. For example, the input range or input filter
selection.
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Module Diagnostics and Troubleshooting 6-5

Extended Error Information Field

Check the extended error information field when a non-zero value is

present in the module error field. Depending upon the value in the |
module error field, the extended error information field can contain ‘
error codes that are module-specific or common to all 1769 analog

modules.
Note: If no errors are present in the module error field, the
extended error information field will be set to zero.
‘Hardware Errors

General or module-specific hardware errors are indicated by module |
error code 2. See Table 6.4, “Extended Error Codes,” on page 6-6. |

. ' Configuration Errors

If you set the fields in the configuration file to invalid or unsupported
values, the module ignores the invalid configuration, generates a non-
critical error, and keeps operating with the previous configuration.

Each type of analog module has different features and different error
codes. Table 6.4, “Extended Error Codes,” on page 6-6 lists the .

possible module-specific configuration error codes defined for the
modules.

\
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6-6 Module Diagnostics and Troubleshooting

Error Codes The table below explains the extended error code.
Table: 6.4 Extended Error Codes
Module | Extended Error
Hex Error - Information
Error Type Equivalent’ Code Code Error Description
Binary - Binary
No Ermor X000 000 00000 0000 No Eror
General Common General hardware error; no additional
Hardware Error X200 001 00000 0000 information
X201 001 00000 0001 Power-up reset state
Hardware-Specific X210 001 _[ 000010000 _| General hardware ermor .-
“Emor™
x2n 001 000017 0001 . Microprocessor hardware error
. 1769-IF4 Specific General configuration ermor; no additional
- Configuration Error X400 010 00000 0000 information ‘
X401 010 00000 0001 invalid input range selected (channel 0)
X402 010 00000 0010 invalid input range selected (channel 1)
X403 010 000000011 invalid input range selected (channel 2)
X404 010 00000 0100 invalid input range selected (channel 3}
X405 010 00000 0101 invalid input filter selected (channel 0)
X406 010 000000110 invalid input filter selected (channel 1)
B X407 010 000000111 invalid input filter selected (channe! 2) .
X408 010 0 0000 1000 invalid input filter selected (channel 3)
X409 010 00000 1001 invalid input format selected (channel 0)
X40A 010 00000 1010 invalid input format selected (channel 1)
X408 010 00000 1011 invalid input format selected (channel 2)
X40C 010 00000 1100 invalid input format selected (channe! 3)
1769-0F 2 Specific General configuration error; no additional
Configuration Error X400 010 00000 0000 information ‘
. ‘ X401 010 00000 0001 invalid output range selected (channel 0)
X402 010 00000 0010 invalid output range selected (channef 1)
X403 010 00000 0010 invalid output data format selected (channel 0)
X404 010 00000 0100 invalid output data format selected (channel 1)
; invalid fault value entered for data.format
X405 . 010 00000 0101 selected (channel 0)
invalid fault value entered for data format
X406 010 000000110 selected (channel 1) :
invalid program value entered for data format
X407 010 00000 0111 selected (channel 0)
invalid program value entered for data format
X408 010 00000 1000 selected (channel 1)

1. Xrepresents the "Don't Care” digiL
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Module Diagnostics and Troubleshooting 6-7
Contacting Allen- If you need to contact Allen-Bradley for assistance, please have the
Bradley following information available when you call:

* aclear statement of the problem, including a description of what
the system is actually doing. Note the LED state; also note input
and output image words for the module.

* a list of remedies you have already tried

* processor type and firmware number (See the label on the
Processor.)

* hardware types in the system, including all I/0 modules

» fault code if the processor is faulted
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Appendix A

Specifications
General Specifications
for 1769-IF4 and
1769-0F2
Specification Value

Dimensions

118 mm (height) x 87 mm (depth) x 35 mm (width)
height including mounting tabs is 138 mm

4.65 in. (height) x 3.43 in (depth) x 1.38 in (width)
height including mounting tabs is 5.43 in.

Approximate Shipping Weight (with carton)

300g (065 Ibs)

Storage Temperature

-40°C to +85°C (-40°F to +185°F) . .

Operating Temperature

0°C to +60°C (32°F to +140°F)

Operating Humidity 5% to 95% non-condensing
Operating Altitude 2000 meters (6561 feet) .
Vibration Operating: 19 to 500 Hz, 5G, 0.015 in. peak-to-peak
Relay Operation: 2G
Operating: 30G, 11ms pane! mounted
{20G, 11ms DIN rail mounted) -
Shock Relay Operation: 7.5G panel_mg:unted

(5G DIN rail mounted) — -

Non-Operating: 40G panel mounted
(30G DIN rail mounted)

“Power Supply Distance Rating

8 (The module may not be more than 8 modules away
from a system power supply.)

Recommended Cable

Belden™ 8761 (shielded)

Maximum Cable Length

1769-IF4: See "Effect of Transducer/Sensor and Cable
Length impedance on Voltage Input Accuracy” on page
3-10. : .

1769-0F2: See "Effect of Device and Cable Qutput
Impedance on Qutput Module Accuracy” on page 3-11.

Agency Certification

+ C-UL certified (under CSA C22.2 No. 142)
+ UL 508 listed
+ CE compliant for all applicable directives

Hazardous Environment Class

Class |, Division 2, Hazardous Location, Groups A, B, C,
D (UL 1604, C-UL under CSA C22.2 No. 213)

Radiated and Conducted Emissions

EN50081-2 Class A

Electrical /[EMC:

The module has passed testing at the following levels:

+ ESD Immunity (IEC1000-4-2)

- 4k V contact, 8kV air, 4k V indirect

- Radiated Immunity (IEC1000-4-3)

+ 10 Vim, 80 to 1000 MHz, 80% amplitude modulation,
+900 MHz keyed carrier

+ Fast Transient Burst (IEC1000-4-4)

- 2kV, 5kHz

+ Surge Immunity (IEC1000-4-5)

+ 2 kV common mode, 1kV differential mode

+ Conducted Immunity (IEC1000-4-6)

<10V, 0-15 to 80MHZ'

1. Conducted Immunity frequency range may be 150 kHz to 30 MHz if the Radiated Immunity frequency range is 30

MHz t0 1000 MHz.
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1769-1F 4 Input
Specifications

Pubilication 1769-6.0

Q-Pulse Id TMS790

Specification

1769-1F4

Analog Normal Operating
Ranges

Voltage: + 10V dc, 0to 10V dc, 0to 5V dc, 1to 5V de
Current: 0 to 20 mA, 4 to 20 mA

Full Scale! Analog Ranges

Voltage: + 10.5V dc, -0.5 to 10.5V dc, 0.5 t0 5.25V dc, 0.5 to
5.25V dc ’

Current: 0to 21 mA, 3.2t0 21 mA

Number of inputs

4 differential or single-ended

Bus Current Draw (max.)

120 mA at 5V dc
150 mA at 24V dc

Heat Dissipation

3.99 Total Watts (The Watts per point, plus the minimum Watts,
with all points energized.)

Converter Type

Delta Sigma

Response Speed per
Channel

Input filter and configuration dependent. See "Channel Step
Response” on page 4-6.

Resolution (max.)

14 bits (unipolar)
14 bits folus sign (bipolar)
f

See "Elfective Resolution” on page 4-12.
Rated Working Voltage? 50V ac/50V dc
gnggrggn Mode Voliage +10V maximum per channel

€Coimmon Mode Rejection

greater than 60 dB at 50 and 60 Hz with the 50 or 60 Hz filter R

selected, respectively

Normai Mode Rejection
Ratio

-50 dB at 50/60 Hz

Input Impedance

Voitage Terminal: 220K £ (typical)
Current Terminal: 250

Overall Accuracy®

Voltage Terminal: £0.2% full scale at 25°C
Current Terminal: £0.35% full scale at 25°C

Accuracy Drift with
_Temperature

Voltage Terminal: +0.003% per °C
Current Terminal: +0.0045% per °C

Calibration

The module performs autocalibration on channel enable and on
configuration change between channels.

1. The over- or under-range flag will come on when the normal operaling range (over/under) is exceeded.
The module will continue ta convert the analog input up to the maximum full scale range.

2. Rated working voltage is the maximum continuous voltage that can be applied at the input terminal,
inciuding the input signal and the value that floats above ground potential (for example, 30V dc input -
signal and 20V dc potential above ground).

3. For proper operation, bath the plus and minus input terminals must be within +10V dc of analog common,

4. Includes offset, gain, non-linearity and repeatability eror terms,
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1769-1F 4 Input
Specifications
(continued)

Q-Pulse |d TMS790

Specification 1769-IF4
Non-linearity (in percent fuil
soole) Yy £0.03%
Repeatability’ +0.03%

Module Error over Full
Temperature Range
(0to +60°C [+32°F to
+140°F))

Voltage: +0.3%
Current: £0.5%

input Channel Configuration

via configuration software screen or the user pm?ram (by
writing a unigue bit pattern into the module’s conliguration file).
Refer to your controller manual to determine if user program
configuration is supported.

Module OK LED

On: module has power, has passed internal diagnostics, and is
communicating over the bus.

Off: Any of the above is not true.

Channel Diagnostics

Over or under range by bit reporting

Maximum Overoad at input
Terminals

Voltage Terminal: +30V continuous, 0.1 mA
Current Terminal: +32 mA continuous, +7.6 V

input Group to Backplane
Isolation

Verified by one of the following dielectric tests: 1200V ac for 1 s
or 1697V dc for 1 s. :

50V ac/50V dc working voltage-(IEC Class 2 reinforced
insulation)

Vendor 1.D. Code

1

Product Type Code

10

Product Code

35

1. Repeatability is the ability of the input module to register the same reading in successive measurements

for the same input signal.
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A-4

1769-OF 2 Output
Specifications

Specification

1768-0F2

Analog Ranges

Voltage: + 10V dc, 0to 10V dc, 0 to 5V dc, 1to 5V dc
Current; 0to 20 mA, 4 to 20 mA

Full Scale Analog Ranges

Voliage: + 10.5V dc, -0.5 to 10.5V dc, -0.5t0 5.25V dc, 0.5 o
5.25V dc :

Current: 0- 21 mA, 3.2 - 21mA

Number of Outputs

2 single-ended

Bus Current Draw (max.)

120mA at 5V dc
200 mA at 24V dc

Heat Dissipation

4.77 Total Watts (The Wats per point, plus the minimum Watts,
with all points energized.)

Converter Type

R-2R Ladder

‘Analog Data Format -

14-tit, two's complement. The Most Significant Bit is the sign bit.

Di?ital Resolution Across
Full Range

14 bits (unipolar)
14 bits plus sign (bipolar)
See "Module Resolution” on page 5-13.

Conversion Rate (all

channels) max. 2.5ms
Step Response to 63%' 2.9ms
Current Load on Voltage 5 mA max.

Qutput -

Resistive Load on Current
Output

0 to 500 Q (includes wire resistance)

Load Range on Voltage >1kQ at 5V de
Output >2 kQ at 10V de
Max. Inductive Load

{Curmrent Outputs) 0.mH -

Max. Capacitive Load 1yF

(Voltage Outputs)

Overall Accurat:y2

Voltage Terminal: +0.5% full scale at 25°C
Current Terminal; £0.35% full scale at 25°C

Accuracy Drift with Voltage Terminal: +0.0086% FS per °C
Temperature Current Terminal: +0.0058% FS per °C
Output Ripple;

range 0 - 50 kHz
{referred to output range)

+0.05%

Calibration

None required {guaranteed by hardware design).

Publication 1769-6.0
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1. Step response is the period of time between when the D/A converter was instructed to go from minimum
to full range until the device is at 63% of full range. Time applies to one or both channels.

2. Includes offset, gain, non-linearity and repeatability error terms.
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A-5
1769-0OF2 Output
Specifications
(continued)
Specification 1769-0F2 -

Non-lineari

Gr? r;;erc(:;nrtl?lljll<scale) £0.05%

Repeatability’ 0.05%

{in percent full scale)

Output Error Qver Full Voltage: +0.8%
Temperature Range
(0to 60°C [3210 +140°F]) | Current: £0.55%
- - Output Impedance 15Q (typical)

Open and Shont-Circuit

‘ Protection ves

L Maximum Short-Circuit S e
T Current 21mA
Output Overvoltage
Protection . Yes
Time to Detect Open Wire 10 ms typical
Condition (Current Mode) 13.5 ms maximum
8:‘2#5 %%35’;"3;3}1 Power £0.5'V spike for<sms
Rated Working Voltage? 50V ac/50V dc
RPN On: module has power, has passed internal diagnostics, and is

Module OK LED communicating over the bus.

Off: Any of the above is not true.

Channel Diagnostics

Qver or under range by bit reporting

output wire broken or load resistance high by bit reporting
(current mode only)

Output Group to Backplane
Isolation

Verified by one of the following diefectric tests: 1200V ac for 1s
or 1697Vdcfor1s. -

50V ac/50V dc working voltage (IEC Class 2 reinforced
insulation)

Vendor 1.D. Code

1

Product Type Code

10

Product Code

32 -

1. Repeatabilty is the abifity of the output module to reproduce output readings when the same controller
value s applied to it consecutively, under the same conditions and in the same direction.

2. Rated working vaitage is the maximum continuous voltage that can be applied at the input terminal,
including the input signal and the value that fioats above ground potential (for example, 30V dc input
signal and 20V dc potential abave ground). .
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Appendix B

Positive Decimal Values

Q-Pulse Id TMS790

Two’s Complément Binary
Numbers

The processor memory stores 16-bit binary numbers. Two’s
complement binary is used when performing mathematical
calculations internal to the processor. Analog input values from
the analog modules are returned to the processor in 16-bit two’s
complement binary format. For positive numbers, the binary
notation and two’s complement binary notation are identical.

As indicated in the figure on the next page, each position in the
number has a decimal value, beginning at the right with 2° and

ending at the left with 213, Each position can be 0 or 1 in the

processor memory. A 0 indicates a value of 0; a 1 indicates the - - -
decimal value of the position. The equivalent decimal value of the
binary number is the sum of the position values.

The far left position is always 0 for positive values. As indicated
in the figure below, this limits the maximum positive decimal
value to 32767 (all positions are 1 except the far left position).
For exampile:

0000 1001 0000 1110 = 2112842342221 _ 2048425648+4+2 = 7378~

0010 0011 0010 1000 = 273+2%+28+25423 - §1924512+2564+32+8 = 9000
— 1x2' = 16384 16384
— 1x28 =192 . 8192
— 1x2'2 = 4096 4096
—1x2" = 2048 ' 2048
| —1x210 =102 , 1024
—1x2% = 512 - ‘ 512
—1x28 =256 ’ 256
—1x27 =128 128
—1x25 =64 64
1x25 =32 k7
1x2% =16 16

1x23 =9

. L-0x2% =0 This position is always 0 for positive numbers.

Publication 1769-6.0
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B-2

Negative Decimal Values In two’s complement notation, the far left position is always 1
for negative values. The equivalent decimal value of the
binary number is obtained by subtracting the value of the far |
left position, 32768, from the sum of the values of the other |
positions. In the figure below (all positions are 1), the value 1S |
32767 - 32768 = -1. For example:

1111 1000 0010 0011 = (214+213+212+211+25+ 1400 _ 515 .

(16384+8192+4096+2048+32+2+1) - 32768 = 30755 - 32768 = -
- 2013

— 1x2" = 16384 16384
—1x21 =192 7 8192
— 1x2'2 = 4096 ’ 4096

. 1x2" =2048 2048
F r1)(2"’ = 1024 1024

—1x2¥ =512 - : 512
1x28 =256 256
B —1x27 =128 128
—1x28 =54 64
1x2% =32 . 32
1x2% =16 16

1223 =

8

1x22=4 4

R v B et Lol e 1x2‘-2 2
f—1x2°-1 1 *

0 0 1 1 11 1 32767

E1x2ts 32768 This position is always 1 for negative numbers.

Publication 1769-6.0
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- Glossary

The following terms and abbreviations are used throughout this
manual. For definitions of terms not listed here refer to Allen-
Bradley’s Industrial Automation Glossary, Publication AG-7.1.

A/D Converter— Refers to the analog to digital converter inherent to
the module. The converter produces a digital value whose magnitude
is proportional to the magnitude of an analog 1nput signal.

alternate last state — A configuration selection that instructs the
module to convert a user-specified value from the channel fault or
program/idle word to the output value when the module enters the

. ‘ fault or program mode.

ol ’ analog input module ~ A module that contains circuits that convert -
‘ " analog voltage or current input signals to digital values that can be
manipulated by the processor.

attenuation — The reduction in the magnitude of a signal as it passes
through a system.

bus connector ~ A 16-pin male and female connector that provides
electrical interconnection between the modules. SR

channel - Refers to analog input or output interfaces available on the
module’s terminal block. Each channel is configured for connection
to a variable voltage or current input or output device, and has its own.
data and diagnostic status words.

channel update time — The time required for the module to sample
and convert the input signals of one enabled i input channel and update

. the channel data word.

common mode rejection — For analog inputs, the maximum level to
which a common mode input voltage appears in the numerical value
read by the processor, expressed in dB.

common mode rejection ratio — The ratio of a device’s differential
voltage gain to common mode voltage gain. Expressed in dB, CMRR
is a comparative measure of a device’s ability to reject interference
caused by a voltage common to its input terminals relative to ground.
CMRR=20 LOglO (V1/V2)

common mode voltage — For-analog inputs, the voltage difference

between the negative terminal and analog common during normal
differential operation.

Pubfication 1769-6.0 . -
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Glossary-2

Publication 1769-6.0
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common mode voltage range —- For analog inputs, the
largest voltage difference allowed between either the positive
or negative terminal and analog common during normal
differential operation.

configuration word — Contains the channel configuration
information needed by the module to configure and operate
each channel.

D/A Converter— Refers to the digital to analog converter
inherent to the output module. The converter produces an
analog dc voltage or current signal whose instantaneous

magnitude is proportional to the magnitude of a digital value.

dB — (decibel) A logarithmic measure of the ratio of two
signal levels.

the D/A converter and shown in words 2 and 3 of the output
module’s input data file. Under normal operating conditions,
the data echo value is the same value that is being sent from
the bus master to the output module.

data word — A 16-bit integer that represents the value of the
analog input or output channel. The channel data word is
valid only when the channel is enabled and there are no
channel errors. When the channel is disabled the channel data
word is cleared (0).

differential operation — The difference in voltage between a
channel’s positive terminal and negative terminal.

digital filter — A ldw-pass filter incorporated into the A/D

. converter. The digital filter provides very steep roll-off above

it’s cut-off frequency, which provides high frequency noise
rejection.

filter ~ A device that passes a signal or range of signals and
eliminates all others.- ’

filter frequency — (-3 dB frequency) The user-selectable
frequency. o

full scale — The magnitude of voltage or current over which
normal operation is permitted.

full scale error — (gain error) The difference in slope
between the actual and ideal analog transfer functions.

full scale ‘range — (FSR) The difference between the
maximum and minimum specified analog input values.

Active 29/01/2014
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Glossary-3

hold last state ~ A configuration selection that instructs the
module to keep the outputs at the last converted value prior to
the condition that caused the control system to enter the fault
or program mode.

input image — The input from the module to the controller.
The input image contains the module data words and status
bits.

LSB - (Least Significant Bit) The bit that represents the
smallest value within a string of bits. For analog modules, 16-
bit, two’s complement binary codes are used in the I/O image
in the card. - ‘
‘ For analog inputs, the LSB is defined as the rightmost bit, bit
¢ : : 0, of the 16-bit field. For analog outputs, the three rightmost
e e e o v s -« bits are not significant, and the LSB is defined as the third bit
from the right, bit 2, of the 16-bit field.

' : : linearity error — An analog input or output is composed of a

' ' series of voltage or current values corresponding to digital
codes. for an ideal analog input or output, the values lie in a
straight line spaced by a voltage or current corresponding to 1
LSB. Any deviation of the converted input or actual output
from this line is the linearity error of the. mput or-output. The
linearity is expressed in percent of full scale mput or output.
See the variation from the straight line due to linearity error
(exaggerated) in the example below.

Actual Transfer ,

Function /
— . 4

, 7| Ideal Transfer

i ) . Function
’ v . 4
. .
4 _ . . .

number of significant bits — The power of two that
represents the total number of completely different digital
codes an analog signal can be converted into or generated
from.

“

module scan time — same as module update time

module update time — For input modules, the time required
for the module to sample and convert the input signals of all
‘enabled input channels and make the resulting data values
available to the processor. For output modules, the time
required for the module to receive the digital code from the
processor, convert it to the analog output signal, and send itto
the output channel. »
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multiplexer — An switching system that allows several
signals to share a common A/D or D/A converter.

normal mode rejection — (differential mode rejection) A
logarithmic measure, in dB, of a device’s ability to reject
noise signals between or among circuit signal conductors.

normal operating range — Input or output signals are within
the configured range. See page 1-2 for a list of input and
output types/ranges.

overall accuracy ~ The worst-case deviation of the output

voltage or current from the ideal over the full output range is

the overall accuracy. For inputs, the worst-case deviation of
the digital representation of the input signal from the ideal
over the full input range is the overall accuracy. this is

.expressed.in percent of- full scale. -

Gain error, offset error, and linearity error all contribute to
input and output channel accuracy.

output accuracy — The difference between the actual analog

output value and what is expected, when a given digital code -

is applied to the d/a converter. Expressed as a + percent of full

scale. The error will include gain, offset and drift elements,

and is defined at 25°C, and also over the full operating
temperature range (0 to 60°C).

output image — The output from the controller to the output
module. The output image contains the analog output data.

'analog output module - An I/O modulé that contains

circuits that output an analog dc voltage or current. signal
proportional to a digital value transferred to the module from

- the processor.

. repeatability — The closeness of agreement among repeated

measurements of the same variable under the same -
conditions.

resolution — The smallest detectable change in a .
measurement, typically expressed in engineering units (e.g. |
mV) or as a number of bits. For example a 12-bit system has
4096 possible output states. It can therefore measure 1 partin
4096,

status word — Contains status information about the

channel’s current configuration and operational state. You
can use this information in your ladder program to determine
whether the channel data word 18 valid.
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Glossary-5 |

step response time — For inputs, this is the time required for ‘
the channel data word signal to reach a specified percentage |
of its expected final value, given a large step change in the ‘
input signal.

update time — see “module update time” ‘
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Numerics
-3 dB frequency, 4-7
A'.
AID

converter, 1-6
definition, Glossary-1

AID converter, 1-6
abbreviations, Glossary-1
analog input data, 4-3

analog input module
definition, Glossary-1
overview, 1-1, 6-1

. attenuation

cut-off frequency, 4-7

definition, Glossary-1

B

before you begin, 2-1

bus connector
definition, Glossary-1
locking, 3-4 -

bus interface, 1-4

C

* calibration, 1-7
1769-1F4, A-2
1769-0F2, A-4

channel
definition, Glossary-1

channel diagnostics, 6-3
channel reconfiguration time, 4-8
channel scan time, 4-8

channel status LED, 1-4
channel step response, 4-6
channel switching time, 4-8

channel update time
definition, Glossary-1

CMRR. See common mode
rejection ratio

common mode rejection, 4-6, A-2
definition, Glossary-1

Active 29/01/2014

common mode rejection ratio
definition, Glossary-1

common mode voltage
definition, Glossary-1

common mode voltage range, A-2
definition, Glossary-2

common mode voltage rating, 4-6
configuration errors, 6-5

configuration word
1769-IF4, 4-5
1769-0F2, 5-6
definition, Glossary-2
contacting Allen-Bradley, 6-7
current draw, 3-2
- 1769-IF4, A-2
1769-0F2, A-2

cut-off frequency, 4-7

D
D/A converter, 1-7
definition, Glossary-2

data echo, 5-3

definition, Glossary-2
data loopback, 5-3

See also data echo.

data word A
definition, Glossary-2 -

dB

definition, Glossary-2
decibel. See dB.
definition of terms, Glossary-1
diagnostic bits, 5-2

differential mode rejection. See
normal mode rejection.

differential operation
definition, Glossary-2

digital filter, 4-6
definition, Glossary-2

DIN rail mounting, 3-6
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E

electrical noise, 3-3
EMC Directive, 3-1
end cap terminator, 2-3, 3-4

equipment required for
instalation, 2-1

error codes, 6-6
error definitions, 6-4

errors

configuration, 6-5

critical, 6-4

extended error information

field, 6-5

hardware, 6-5

module error field, 6-4

non-critical, 6-4
European Union Directives, 3-1
extended error codes, 6-6

extended error information field,
6-5

F

fault condition

at power-up, 1-4
fauit mode, 5-8
fault value, 5-10

filter
definition, Glossary-2

filter frequency, 4-6
definition, Glossary-2

finger-safe terminal block, 3-8 -
FSR. See full scale range.

‘full scale

definition, Glossary-2

full scale error
definition, Glossary-2

full scale range
definition, Glossary-2

G

~ gain error. See full scale eror.

grounding, 3-7

Active 29/01/2014

H

hardware errors, 6-5
heat considerations, 3-3

hold last state
bits, 5-3
definition, Glossary-3
fault mode, 5-8 -
programfidie mode, 5-9

l
input data file, 5-2

input data formats
engineering units, 4-10
percentrange, 4-10
raw/proportional data, 4-10
scaled for PID, 4-10
valid formatsfranges, 4-11

input filter selection, 4-6
inputimage

definition, Glossary-3
input module

channel configuration, 4-5
enable channel, 4-6

input module status
general status bits, 4-3
over-range flag bits, 4-3
under-range flag bits, 4-3
input type/range selection, 4-9
installation, 3-2-3-7
getting started, 2-1
grounding, 3-7
heat and noise
considerations, 3-3

L

least significant bit. See LSB.
LED, 6-1-
linearity error

definition, Glossary-3

LSB
definition, Glossary-3
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M

module error field, 6-4

module operation diagram
1769-1F4, 1-6
1769-0F2,1-7

module scan time
definition, Glossary-3

module update time, 4-8
~ definition, Glossary-3
examples, 4-9
mounting, 3-5-3-6
multiplexer
definition, Glossary-4

multiplexing, 1-6

negative decimal values, B-2

noise rejection, 4-6

normal mode rejection
definition, Glossary-4
ratio, A-2

number of significant hits
definition, Glossary-3

0
open-circuit detection, 4-3, 6-3
operation '

module, 1-6
system, 1-4

out-of range detection, 6-3
output data file, 5-1

output data formats
engineering units, 5-7
percent full range, 5-8
rawlproportional data, 5-7
scaled for PID, 5-7
valid formats/ranges, 5-11
output image
definition, Glossary-4
output module
channel configuration, 5-6
configuration data file, 5-4
enable channel, 5-7
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output module status
diagnostic bits, 5-2
general status bits, 5-3
hoid last state bits, 5-3
over-range flag bits, 5-3
under-range flag bits, 5-3

output range selection, 5-7

overall accuracy
definition, Glossary-4

over-range flag bits, 4-3, 5-3

P
panel mounting, 3-5-3-6
positive decimal values, B-1
power-up diagnostics, 6-3
power-up sequence, 1-4
program alteration, 6-2
program/idle mode, 5-9
program/idle to fault enable, 5-8
program/idie value, 5-10

R

reconfiguration time, 4-8
removing terminal block, 3-8
replacing a module, 3-7

resolution
definition, Glossary-4
input channel, 4-12
output channel, 5-13

S
safety circuits, 6-2
scan time, 4-8, Glossary-3
spacing, 3-5
specifications, A-1
start-up instructions, 2-1

status word
definition, Glossary-4

step response, 4-6

step response time
- definition, Glossary-5

switching time, 4-8
system operation, 1-4

Publication 1769-6.0

Page 88 of 494



S1 Moin Sewer Main Sewer Part 3 Section 25 Electrical Allen Bradley Compact I/O Analogue Modules OM Manual Volume 3/4

Q-Pulse |d TMS790

Index l-iv
T W
terminal block wire size, 3-9
removing, 3-8 wiring, 3-1
wiring, 3-8

terminal door label, 3-13
terminal screw torque, 3-9
tools required for instailation, 2-1

troubleshooting
salety considerations, 6-1

two's complement binary
numbers, B-1

u
under-range flag bits, 4-3, 5-3 .

update time. See channel
update time.

update time. See module .
update time.
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differential inputs, 3-14
input module, 3-14-3-15
input terminal layout, 3-14
mixed transmitter type, 3-15
module, 3-9
modules, 3-12
ouput terminal layout, 3-16
output module, 3-16
routing considerations, 3-3
single-ended sensor/
transmitter types, 3-15
terminal block, 3-8
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Reach us now at www.rockwellautomation.com

Wherever you need us, Rockwe!l Automation brings together leading
brands in industrial automation including Allen-Bradley contrals,

Reliance Electric power transmission products, Dodge mechanical power
transmission components, and Rockwell Software. Rockwel! Automation’s
unique, flexible approach to helping customers achieve a competitive
advantage is supported by thousands of authorized partners, distributors

and system integrators around the world. ’ © Aep-sradiey
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|mportant User Because of the variety of uses for the products described in this publication, those
Information " responsible for the application and use of this control equipment must satisfy

themselves that all necessary steps have been taken to assure that each application
and use mees all performance and safety requirements, including any applicable
laws, regulations, codes and standards.

The illustrations, charts, sample programs and layout examples shown in this
guide are intended solely for purposes of example. Since there are many variables
and requirements associated with any particular installation, Rockwell
International Corporation does not assume responsibility or liability (ro include
intellectual property liability) for actual use based upon the examples shown in
this publication.

Rockwell Automation publica\:iox:l SGI-1.1, Safety Guidelines for-the Application,
. Installasion and Maintenance of Solid-State Control (available from your local

, . Rockwell Automation office), describes some important differences berween

¢ - -+ - solid-state equipment and electromechanical devices that should be taken into

Reproduction of the contents of this copyrighted publicarion, in whole or part,
without written permission of Rockwell Automation, is prohibited.

Throughout this manual we use notes to make you aware of safety considerations:

ATTENTION JEEEE . ) ) .
Identifies informarion about practices or circumstances that -

can lead to personal injury or death, property damage or
economic loss

. Attention statements help you to:
. “% e idendify a hazard
( : ® avoid a hazard
|
|
\
|
|

L recognize the consequences

| IMPORTANT Identifies informarion that is critical for successful

appli‘cation and understanding of the product.

PLC-5is a registered trademars; and MiercLogix, SLC 500, RSLogix, anc RSy ase trad 2 of Rockwell

Miodbus i3 a trad % of Scaneicer A jon Incorporatec.

DeviceNet :3 a wacemark of Osen Dew.ceNet Vencor Association (ODVA).

Q-Pulse |d TMS790 N
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Preface

Read this preface to familiarize yourself with the rest of the manual. It provides
information concerning:

e who should use this manual

e the purpose of this manual

e related documentation

e conventions used in this manual

¢ Rockwell Automation support

Who Should Use this Use this manual if you are responsible for designing, installing, programming, or
‘ . Manual troubleshooting control systems that use MicroLogix 1500 controllers.
{

You should have a basic understanding of electrical circuitry and familiarity with

wEesd T w aws

relay logic. If you do not, obrain the proper training before using this product.

Purpose of this Manua' This manual is a reference guide for MicroLogix 1500 controllers. It describes the

procedures you use to install, wire, and troubleshoot your controller. This manual:
e explains how to install and wire your controllers

- e gives you an overview of the MicroLogix 1500 conrroller system
Refer to publication 1762-RM001B-US-P, MicroLogix 1200 and MicroLogix 1500
Programmable Controllers Instruction Set Reference Manualfor the MicroLogix 1200
and 1500 instruction set and for application examples to show the instruction set
in use. Refer to your programming software user documentation for more
information on programming your MicroLogix 1500 controller.
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Preface P-2
Related Documentation
The following documents contain additional information concerning Rockwell
Automation products. To obrain a copy, contact your local Rockwell Automarion
office or distributor.
For Read this Document Document Number
Information on understanding and applying micro controllers. MicroMentor 1761-MMB
Information on the MicroLogix 1500 Controliers instruction set MicroLogix 1200 and 1500 1762-AM0Q01B-US-P
Programmabte Controllers instruction
Set Reference Manual
Information on mounting and wiring the MicroLogix 1500 Bage Units, MicroLogix 1500 Programmable - 1764-INO01A-ML-P
including a mounting template for easy installation _ Controllers Base Unit installation
( ' ’ Instructions
A description on how to install-and connect an AIC+. This manual also Advanced Interface Converter (AIC+) 1761-6.4
contains information on network wmng | User Manual
Informatlon on how to install, configure, and ¢ommission a DNI DeviceNet™ Interface User Manual 1761-6.5
Information on DF1 open protacol. » DF1 Protocol and Command Set 1770-6.5.16
Reference Manual
In-depth mformatlon on groundlng and wiring Allen Bradley Allen-Bradiey Programmable 1770-4.1
| ~ programmable controllers : Controlier Grounding and Wiring
| Guidelines
- A-description of important differences between solid-state Application Considerations for SG1.1 e
programmable controller products and hard- wired electromechamcal Solid-State Controls - :
devices ’ '
An article on wire sizes and types for grounding electrical.equipment National Electrical Code - Published by the National Fire
Protection Association of Boston, MA.
A complete listing of current documentation, including ordering Allen-Bradley Publication index | D499
instructions. Also indicates whether the documents are available on :
CD-ROM or in multi-languages.
' A glossary of industrial automation terms and abbreviations Allen-Bradley Industrial Automation | AG-7.1
| { . . Glossary
|
Common Techniques The following conventions are used throughout this manual: ‘
Used in this Manual o Bulleted lists such as this one provide information, not procedural steps. .

e Numbered lists provide sequential steps or hierarchical information.

o Jralic type is used for emphasis.
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Preface P-3

Rockwell Automation =~ Rockwell Automation offers support services worldwide, with over 75 Sales/

S rt Support Offices, 512 authorized Distributors and 260 authorized Systems
uppo - Integrators located throughout the United States alone, plus Rockwell Automation

) representatives in every major country in the world.

Local Product Support

Contact your local Rockwell Automation representative for:
o sales and order support
» product technical training
" e warranty support
( ‘ * support service agreements
Technical Product 'Ass.ihé.t*a_r'lc'e" -

" Ifyou nped to contact Rockwell Automation for technical assistance, please rc.view
the Troubleshooting appendix on page C-1 in this manual first. Then call your local
Rockwell Automation representative.

Your Questions or Comments on this Manual

If you find a problem with this manual, or you have any’sugéestions for how this
manual could be made more useful to you, please contact us at the address below:
Rockwell Automation
Control and Information Group
Technical Communication, Dept. AG02V
PO. Box 2086
‘ Milwaukee, W1 53201-2086
{

or visit our internet page at:

hnplbmmab.mmﬁni;mlagixorhngﬂmmlmdmm
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Chapter‘ 1

Hardware Features

Q-Pulse |d TMS790

Hardware Overview

The MicroLogix 1500 programmable controller contains a power supply, input
circuits,.output circuits, and a processor. The controller is available in 24 1/O and
28 1/O configurations.

The hardware features of the controller are:

Feature |Description Feature |Description
1 Removable Terminal Blocks 7 Memory Module/Real-Time Clock”
2 Interface to Expansion 1/0, 8 Replacement Battery'!!
Removable ESD Barrier
3 Input LEDs 9 ~ |Battery
4 Qutput LEDs . 10 Terminal Doors and Label
5 Communication Port 11 Data Access Tool"
6 Status LEDs 12 Moade Switch, Trim Pots
(1} Optional.
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12 Hardware Overview

Micro’Logix 1500 A controller is composed of a standard processor (1764-LSP or enhanced
T 1764-LRP with RS-232 port) and one of the base units listed below. The FET
component DeAsc"ptlons transistor outputs are available on the 1764-28BXB base only.

Base Units

Catalog Number |Base Unit [/0 and Power Supply )
1764-24AWA Twelve 120V ac inputs, twelve relay outputs and 120/240V ac power supply
1764-24BWA Twelve 24V dc inputs, twelve relay outputs and 120/240V ac power supply
1764-28BXB Sixteen 24V dc inputs, six FET and six refay outputs and 24V dc power supply

Processors

Processor (Catalog Number 1764-LSP)
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Data Access Tool (Catalog Number 1764-DAT)

1764-DAT
mounted on
1764-LSP
processor.

Memory module -
mounted on
1764-LSP
pracessor.

The following memory modules and real-time clock modules are available:

Catalog Number Function Memory Size
1764-RTC Real-Time Clock not applicable
1764-MM1 Memory Module 8K
, _ 1764-MM20 Memory Module 16K
( ‘ 1764-MM1RTC Memory Module and Real-Time Clock 8K
1764-MM2RTC Memory Module and Real-Time Clock 16K

(1} For larger 1764-LAP programs, use the 1764-MM2 or 1764-MM2RTC.

Cables

Use only the following communication cables in Class I, Division 2 hazardous
locations.

Table 1.1 Cables for Use in Class |, Division 2 Hazardous Environment

1761-CBL-PMO2 Series C or later 2707-NC8 Series B or later
1761-CBL-HMOZ Series C or later 2707-NC8 Series B or later
1761-CBL-AMOO Series C or later 2707-NC10 Series B or later
1761-CBL-AP0Q Series C or later 2707-NC11 Series B or later
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1-4  Hardware Overview

Pfogramming

Communication Options

Compact™
Expansion |1/0

Publication 1764-UMO0Q1A-US-P
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Programming the MicroLogix 1500 programmable controller is done using
RSLogix™ 500, Rev. 4.0 or later. Communication cables are not included with the
software.

The MicroLogix 1500 can be connected to a personal computer. It can also be
connected to the DH-485 network using an Advanced Interface Converter (catalog
number 1761-NET-AIC) and to the DeviceNet™ network using a DeviceNet
Interface (caralog number 1761-NET-DNI). The controller can also be connected
to Modbus™ SCADA networks as an RTU slave. See Communication
Connections on page 4-1 for more information on connecting to the available
communication options. - - - -

The 1764-LRP processor provides an additional communication port. Each of the
communications ports can be independently configured for any supported
communication protocol. (Channel 0'is on the base unit and Channel 1 is on the

1764-LRP processor.)

Compact expansion I/O (Bulletin 1769) can be connected to the MicroLogix 1500
Controller. A maximum of eight I/O modules may be connected. See System
Loading and Heat Dissipation on page F-1 for more information on system
configurations.

End Cap

An end cap terminator (catalog number 1769-ECR or 1769-ECL) must be used at
the end of the group of I/O modules attached to the MicroLogix 1500 Controller.
The end cap terminator is not provided with the base or processor units. It is
required when using expansion I/O.

This illustration shows the right end cap (1769-ECR ). The left end cap
(1769-ECL) is shown on page 1-7.
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Hardware Overview 15

Expansion Power Supply and Cables

With Operating System Revision Number (FRN) 3 or higher, you can connect an
additional bank of I/O to your controller. Using an expansion power supply
increases the system’s capacity for adding expansion I/O modules (such as the
1769-1F4 and 1769-OF2 analog modules). The additional I/O bank is connected
to the controller via a specially designed cable. The additional I/O bank must

include a power supply and an end cap.

NOTE The maximum number of expansion 1/O modules per controller

is 8. See System Guidelines on page 1-6 for system limitations
and illustrations of expansion I/O banks.

_ ' To use an additional bank of I/O, you must have.
{

Product Catalog Number

Micrologix 1500 Processor |1764-LSP, Series A, Revision C or higher
1764-LSP, Series B, Revision A or higher
1764-LRP, Series B, Revision A or higher

Operating System Version |Firmware Revision Number (FRN} 3 or higher
Programming Software RSLogix 500, Version 3.01.09 or higher, RSLinx, Versnon 2.10.118or

higher
For 1764-LSP and 1764-LAP Serigs B Processors, use HSLoglx 500,
Version 4.00.00 or h/gher
1 Power Supply 1789-PA2
1769-PB2
1 Cable 1769-CRL1, 1763-CRL3
1769-CRR1, 1769-CRR3
1End Cap 1769-ECL
1769-ECR
You can check the FRN by looking at word S: 59 (Operating System FRN) in the
( ‘ Status File. .

IMPORTANT If your processor is at an older revision, you must upgrade the

operating system to FRN 3 or higher to use an expansion cable

and power supply. On the Internet, go to b_t_tp__[b&m&b_.go_gﬁ
migmlggxx to download the operating system upgrade. Nawgate

to MlCl‘OLOng 1500; go to Tools and Tips.
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.'Adding an 1/0 Bank

System Guidelines

A maximum of one 1769 Expansion Cable can be used in a MicroLogix 1500
system, allowing for two banks of I/O modules (one connected directly to the
controller, and the other connected via the cable). Each I/O bank requires its own
power supply (Bank 1 uses the controller’s embedded power supply).

ATTENTION ?’LI;'II;II;III}TION: LIMIT OF ONE EXPANSION POWER

The expansion power supply cannot be connected directly to the
controller. It must be connected using one of the expansion
cables. Only one power supply (embedded or expansion) may be
used on an I/Q bank. Ex¢eéding these limitations may damage
the power supply and result in unexpected operation.

ATTENTION ATTENTION: RﬁMOVE POWER

Remove system power before making or breaking cable
connections. When you remove or insert 2 cable connector with
power applied, an electrical arc may occur. An electrical arc can

cause personal injury or property d;x_nage by

* sending an erroneous signal to your system’s field devices,
causing unintended machine operation

e causing an explosion in a hazardous environment

Electrical arcing causes excessive wear to contacts on both the
module and its mating connector.

Refer to your power supply and I/O module’s documentation for
instructions on how to set up your system.
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The following illustrations show a MicroLogix 1500 with an expansion 1/O bank.

Vertical Orientation
o
fio]
. Expansion
1/0 Bank 1
1
1769-CRRX"
Expansion Cable
7 = =
Expansion
1/0 Bank 2
1769-ECL
End Cap

] S a

55
KA

(1) The xin this catalog number can be either a 1 or a 3 representing the length of the cable:
1 =1 foot (305 mm) and 3 = 3.28 feet (1 meter).

Horizontal Orientation

&1 ok =
. {r .gi §§§ ggg- @
L HI==
I
v & =
Expansion
1/0 Bank 1 .~ 1769-CRL!M

Expansion Cable

(1) The xin this catalog number can be either a 1 or a 3 representing the length of the cable:
1 =1 foot (305 mm) and 3 = 3.28 feet (1 meter).
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Addressing Expansion I/0

The expansion I/O is addressed as slots 1 through 8 (the controller’s embedded 1/0
is addressed as slot 0). Power supplies and cables are not counted as slots. Modules
are counted from left to right on each bank as shown in the illustrations below. For
more information on addressing, refer to the MicroLogix 1200 and MicroLogix
1500 Programmable Controllers Instruction Set Reference Manual, publication
1762-RM001B-US-P.

Vertical Orientation

Fie)\ [0} &2 &

> | ]

| ] Expansion

* | Embedded g e Ml 1/0 Bank 1

| yo=Slot0 ﬂ = SWEP [ —
I |

TV v & &

Expansion
1/0 Bank 2

» | Embedded 1[ Bizz fl = |
| 1y0=Stot0 J =2 2
T i
L'l 2 ¥
Expansion I/0 Bank 1 Expansion |/0 Bank 2

Expansion I/0 Power Failure

Expansion I/O errors represent failures of the I/O bus or the modules themselves.
The error codes are listed in the MicroLogix 1200 and MiéroLogix 1500
Programmable Controllers Instruction Set Reference Manual, publication
1762-RM001B-US-P. .
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Chapter 2

Agency Certifications

Compliance to European
Union Directives
@ }
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Installing Your Controller

This chapter shows you how to install your controller system. The only tools you
require are a Flat or Phillips head screwdriver and drill. Topics include:

¢ agency certifications
e compliance to European Union Directives
¢ using in hazardous locations
" » master control relay
e power considerations
e preventing excessive heat
e controller spacing

¢ mounting the controller

e UL 508
e C-UL under CSA C22.2 no. 142

o Class I, Division 2, Groups A, B, C, D
(UL 1604, C-UL under CSA C22.2 no. 213)

e CE compliant for all applicable directives

This product has the CE mark and is approved for inspallation within the European
Union and EEA regions. It has been designed and tested to meer the following
directives.

EMC Directive

This product is tested to meet Council Directive 89/336/EEC Electromagneric
Compatibility (EMC) and the following standards, in whole or in part,
documented in a technical construction file:

e EN 50081-2
EMC - Generic Emission Standard, Part 2 - Industrial Environment

 « EN 50082-2 :
- EMC - Generic Immunity Standard, Part 2 - Industrial Environment

This product is intended for use in an industrial environment.
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Low Voltage Directive

This product is tested to meet Council Directive 73/23/EEC Low Voltage, by
applying the safety requirements of EN 61131-2 Programmable Controllers, Part 2 |
- Equipment Requirements and Tests. _

For specific information required by EN 61131-2, see the appropriate sections in
this publication, as well as the following Allen-Bradley publications:

o Industrial Automation Wiring and Grounding Guidelines for Noise Immunity,
publication 1770-4.1

o Guidelines for Handling Lithium Batteries, publication AG-5 4

» Automation Systems Cmftzlog, publication B111 -

@

Installation Most applications réquire installation in an industri;i enclosure (Pollution Degree
: : 2(1)) to reduce the effects of electrical interference (Over Voltage Category 11 (2))
Considerations ge Lateg

and environmental exposure. Locate your controller as far as possible from power
lines, load lines, and other sources of electrical noise such as hard-contact switches,
relays, and AC motor drives. For more information on proper grounding
guidelines, see the Industrial Automation Wiring and Grounding Guidelines
publication 1770-4.1.

N ATTENTION

Vertical mounting of the controller is not recommended due to’
heat build-up considerations.

>

ATTENTION Be careful of metgl chi[?s when d.rill.ing mounting holes for your
controller or other equipment within the enclosure or panel.

Drilled fragments that fall into the base or processor unit could
cause damage. Do not drill holes above a mounted controller if

®
>

the protective debris strips are removed or the processor is

installed.

1 poliution Degree 2 is an environment where normally only non-conductive pollution occurs except that occasionally
temporary conductivity caused by.condensation shall be expected. ’

13 overvoltage Category Il is the load level section of the electrical distribution system. At this level transient voltages
are controlied and do not exceed the impuise voltage capability of the products insufation.
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Safety Considerations Safery considerations are an important element of proper system installation.
Actively thinking about the safety of yourself and others, as well as the condition of
your equipment, is of primary importance. We recommend reviewing the ‘
following safety considerations. A : |

This equipment is suitable for use in Class I, Division 2, Groups A, B, C, D or
non-hazardous locations only. The following WARNING statement applies to use
in hazardous locations. :

Hazardous Location Considerations

- m _EXPLOSION HAZARD

o e Substitution of components may impair suitabilicy for Class I, o
{ ‘ Division 2. ’ ‘
¢ Do not replace components or disconnect equipment unless

power has been switched off.

e Do not connect or disconnect components unless power has
been switched off.

» This product must be installed in an enclosure. All cables
connected to the product must remain in the enclosure or be
protected by conduit or other means.

S S e e . V -o All wiring must comply with N:~E..(_;_t..ar.ti_cle‘50‘1_—4(b)., -

m When installing any peripheral device (for example, push

“buttons, lamps) into a hazardous environment, ensure that they |
are Class I, Division 2 certified, or determined to be safe for the
environment. i

[ . Use only the following communication cables in Class I, Division 2 hazardous
locartions. '

Table 2.1 Cahles for Use in Class 1, Division 2 Hazardous Environment

1761-CBL-PMO2 Series C or later 2707-NC8 Series B or later
1761-CBL-HM02 Series C or later 2707-NC3 Series B or later
1761-CBL-AMOO Series C or later 2707-NC10 Series B or later
1761-CBL-AP00 Series C or later 2707-NC11 Series B or later
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Disconnecting Main Power

Explosion Hazard - Do not replace components or disconnect
equipment unless power has been switched off.

maintenance personnel have quick and easy access to it: In addition to
disconnecting electrical power, all other sources of power (pneumatic and
hydraulic) should be de-energized before working on a machine or process

‘ controlled by a controller.
{ .

_— . ' Safety Circuits - : —

Explosion Hazard - Do not connect or disconnect connectors
while circuit is live.

Circurits ifistlled ofithe machine for safety reasons, like overtravel limit switches,
stop push buttons, and interlocks, should always be hard-wired directly to the
master control relay. These devices must be wired in series so that when any one
device opens, the master control relay is de-energized, thereby removing power to
the machine. Never alter these circuits to defear their function. Serious injury or

The main power disconnect switch should be located where operators and
machine damage could result.

Power Distribution

{ There are some points about power distribution that you should know:

e The master control relay must be able to inhibit all machine motion by
removing power to the machine /O devices when the relay is de-energized. It
is recommended thar the controller remain powered even when the master
control relay is de-energized.

e If you are using a dc power supply, interrupt the load side rather than the ac
line power. This avoids the additional delay of power supply turn-off. The dc
power supply should be powered directly from the fused secondary of the
transformer. Power to the dc input and outpur circuits should be connected -
through a set of master control relay conracts.
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Power Considerations

@
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Periodic Tests of Master Control Reléy Circuit

Any part can fail, including the switches in a master control relay circuit. The
failure of one of these switches would most likely cause an open circuit, which
would be a safe power-off failure. However, if one of these switches shorts out, it no
longer provides any safety protection. These switches should be tested periodically
to assure they will stop machine motion when needed.

The following explains power considerations for the micro controllers.

Isolation Transformers

You may want to use an isolation transformer in the ac line to the controller. This

reduce the electrical noise that enters the controller and is often used as a
step-down transformer to reduce line voltage. Any transformer used with the
controller must have a sufficient power rating for its load. The power rating is
‘expressed in volt-amperes (VA).

Power Supply Inrush

During power-up, the MicroLogix 1500 power supply allows a brief inrush current
to charge internal capacitors. Many power lines and control transformers can
supply inrush current for a brief time. If the power source cannot supply this inrush
current, the source voltage may sag momentarily.

The only effect of limited inrush current and voltage sag on the MicroLogix 1500
is that the power supply capacitors charge more slowly. However, the effect of a
voltage sag on other equipment should be considered. For example, a deep volrage
sag may reset a computer connected to the same power source. The following
considerations determine whether the power source must be required to supply
high inrush current: ’

» The power-up sequence of devices in a system.

e The amount of the power source voltage sag if the inrush current cannot be
supplied.

e The effect of voltage sag on other equipment in the system.

If the entire system is powered-up at the same time, a brief sag in the power source
voltage typically will not affect any equipment.
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Preventing Excessive

Heat
l. ea
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Loss of Power Source

The power supply is designed to withstand brief power losses without affecting the
operation of the system. The time the system is operational during power loss is
called “program scan hold-up time after loss of power.” The duration of the power
supply hold-up time depends on the type and state of the 1/O, but is rypically
between 10 milliseconds and 3 seconds. When the duration of power loss reaches
this limit, the power supply signals the processor that it can no longer provide
adequate dc power to the system. This is referred to as a power supply shutdown.
The processor then performs an orderly shutdown of the controller.

Input States on Power Down

The power supply hold-up time as described above is generally longer than the
turn-on and turn-off times of the inputs. Because of this, the input state change
from “On” to “Off” that occurs when power is removed may be recorded by the
processor before the power supply shuts down the system. Understanding this
concept is important. The user program should be written to take this effect into
account.

Other Types of Line Conditions

Occasionally the power source to the system can'be temporarily interrupted. It is
also possible that the voltage level may drop substantially below the normal line
voltage range for a period of time. Both of these conditions are considered to be a
loss of power for the system.

For most applications, normal convective cooling keeps the controller within the
specified operating range. Ensure that the specified temperature range is
maintained. Proper spacing of components within an enclosure is usually sufficient
for hear dissipation.

In some applications, a substantial amount of hear is produced by other equipment
inside or outside the enclosure. In this case, place blower fans inside the enclosure
to assist in air circulation and to reduce “hot spots” near the controller.

Additional cooling provisions might be necessary when high ambient temperatures
are encountered.

Do not bring in unfiltered outside air. Place the controller in an
enclosure to protect it from a corrosive atmosphere. Harmful
contaminants or dirt could cause improper operation or damage
to components. In extreme cases, you may need to use air

conditioning to protect against heat build-up within the
enclosure.
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Master Control Relay

Q-Pulse Id TMS790

A hard-wired master control relay (MCR) provides a reliable means for emergency
machine shutdown. Since the master control relay allows the placement of several
emergency-stop switches in different locations, its installation is important from a
safety standpoint. Overcravel limit switches or mushroom-head push buttons are
wired in series so that when any of them opens, the master control relay is
de-energized. This removes power to input and output device circuits. Refer to the

“figures on pages 2-9 and 2-10.

ATTENTION

Never alter these circuits to defeat their funcrion since serious
injury and/or machine damage could result.

NOTE If you are using an external dc power supply, interruprt the dc

output side rather than the ac lineside of the supply to avoid the
additional delay of power supply turn-off.

The ac line of the dc.output power supply should be fused.

Connect a set of master control relays in series with the dc power
supplying the input and outpur circuits.

Place the main power disconnect switch where operatois and maintenance
personnel have quick and easy access to it. If you mount a disconnect switch inside
the controller enclosure, place the switch operating handle on the outside of the
enclosure, so that you can disconnect power without opening the enclosure.

Whenever any of the emergency-stop switches are opened, power to input and
output devices should be removed.

When you use the master control relay to remove power from the external I/O
circuits, power continues to be provided to the controller’s power supply so that
diagnostic indicators on the processor can still be observed.

The master control relay is not a substitute for a disconnect to the controller. It is
intended for any situation where the operator must quickly de-energize I/O devices
only. When inspecting or installing terminal connections, replacing outpur fuses,

or working on equipment within the enclosure, use the disconnect 1o shut off
power to the rest of the system.

NOTE Do not control the master control relay with the controller.
Provide the operator with the safety of a direct connection

between an emergency-stop switch and the master control relay.
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Using Emergency-Stop Switches

* When using emergency-stop switches, adhere to the following points:

¢ Do not program emergency-stop switches in the controller program. Any
emergency-stop switch should turn off all machine power by turning off the

master control relay.

¢ Observe all applicable local codes concerning the placement and labeling of
emergency-stop switches.
o Install emergency-stop switches and the master control relay in your system.

Make certain that relay conracts have a sufficient rating for your application.
Emergency-stop switches.must be easy to reach.

o In the following illustration, input and output circuits are shown with MCR
protection. However, in most applications, only output circuits require MCR

protection.

The following illustrations show the Master Control Relay wired in a grounded

system.

"NOTE In most-applications input circuits do not require MCR
protection; however, if you need to remove power from all field
devices, you must include MCR contacts in series with input

power wiring.
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| Schematic (Using IEC Symbols)
| ] L2
ie 230V ac,,l
Discaonnect
Fuse MCR
H____D 230V ac
170
T T Circuits
Isolation r “Operation of either ofthese contacts will 1| -
Transformer - | remove power from the exteraal I/0 | i -
115V ac | circuits, stopping machine motion. i
i ' or 230V ac ! i
: Emergency-Stop | Start ‘Master Control Relay {MCR}
Fuse - —— PUS":_EIUV(OI‘I QOvertrave! : i’(:\p l‘:‘l - - Cat. No. 700-PK400A1
: B ) Limit Switch | ' 1
! . P MCR
; ~ K I d
L 1 Suppressor
______________ - Cat. No.
Suppr.
MCR i 700-N24
‘,
* 115V ac or
? < o MCR I 230V ac
.1/0 Circuits
dc Power Supply.
Use IEC 950/EN 60950
Lt 24V de
{Lo) (Hi) MCR I /0
I Circuits

Q-Pulse |d TMS790

Line Terminals:

Connect to terminals of Power Supply
{1764-24AWA and 1764-24BWA).

Line Terminals: Connect to 24V dc
terminals of Power Supply.

Active 29/01/2014
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Schematic (Using ANSI/CSA Symbols)

18| 12
|<—230V ac ~>|

Disconnect
. Fuse MCR
l D:D | | 230V ac
11 I Output
T j Circuits
] —_—_————e—e— e ——— — — — 1 _—
Isolation :_ Operation of either ofthese contacts will | :
Transformer | remove power-from the external /0 | B
e T |
-Stop .
( . ! bty S0P ! Start Master Control Relay (MCR)
— | Overtravel | Stop Cat. No. 700-PK400A1 :
Fuse = |- oL el | ) . .
Limit Switch
| o= | -
' - T Suppressor
b JI MCR ) Cat. No.
| Suppr. 700-N24
. .
MCR
| | 115V acor
* 1 I 230V ac
L L 2 /0 Circuits
dc Power Supply.
Use NEC Class 2 |
: " MCR |
- P 24V de |
{Lo) {Hi) b 110 |
Line Terminals: AN Circuits
Connect to 1764-26AWA or Line Terminals: Connect to 24V
1764-24BWA terminals. dc terminals of Power Supply.
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Base Unit Mounting

Dimensions
A
- : Dimension" 1764-24AWA |1764-24BWA o |1764-288XB
‘ Height (A} DIN latch open; 138 mm (5.43 in.), DIN latch closed: 118 mm (4.65in.)
{ Width (B) 168 mm (6.62 in.)
Depth (C) 87 mm (3.43.in.) .
{1} -See Controller Dimensions on page A-7 for more dimensional information.
Controller Spacing The base unit is désigncd to be mounted horizontally, with the Compact™

expansion 1/O extending to the right of che base unit. Allow 50 mm (2 in.)
minimum of space on all sides for adequare ventilation, as shown below.

A
Top
Y
o o o ] o
= = = = = a
Controller 8|18 |8 |88 5
Side gE|lg|g|€|g [B]Side
| S =3 (=] Q S o
‘ o [45) (4] (o] [45] .
A
Bottom

-
-
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ing the Controller
Mountlng € c ATTENTION Do not remove protective debris strips until_after the base and all

other equipment in the panel near the base is mounted and
wiring is complete. The debris strips are there to prevent drill
fragments, wire strands and other dirt from getting into the
controller. Once wiring is complete, remove protective debris
strips and install processor unit. Failure to remove strips before
operating can cause overheating.

Protective

PXR g et ] Be careful of metal chips when drilling mounting holes for your

controller or other equipment within the enclosure or panel.
T Drilled fragments that fall into the controller could ¢ause~ ~7=" ~
damage. Do not drill holes above a mounted controller if the

protective debris strips have been removed.

ATTENTION
Electrostaric discharge can damage semiconductor devices inside

the base unit. Do not touch the connector pins or other sensitive
‘ areas. '
l,‘ .

‘ ' If additional I/O modules are required for the application,

| ) remove the ESD barrier to install expansion I/O modules. A

| ' maximum of 8 [/O modules may be connected to the base. The
| 1/0 module’s current requirements and power consumption may
further limit the number of modules connected to the base. See
System Loading and Heat Dissipation on page F-1. An end cap
terminator (catalog number 1769-ECR or 1769-ECL) is required
at the end of the group of I/O modules attached to the base.
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Using a DIN Rail

The base unit and expansion I/O DIN rail latches lock in the open position so that
an entire system can be easily attached to or removed from the DIN rail. The
maximum extension of the latch is 15 mm (0.67 in.) in the open position. A
flac-blade screw driver is required for removal of the base unit. The base can be
mounted to EN50022-35x7.5 or EN50022-35x15 DIN rails. DIN rail mounting

dimensions are shown below.

DIN Rail Latch

Ad
B

%A
ic

Y

Dimension Height )

A DIN latch open: 138 mm {5.43 in.), DIN latch closed: 118 mm (4.65 in.}
B 47.6 mm {1.875in.)

C 47.6 mm (1.875 in) DIN latch closed

54.7 mm (2.16 in.} DIN fatch open

To install your base unit on the DIN rail:

1. Mount your DIN rail. (Make sure chat the placement of the base unit on the

DIN rail meets the recommended spacing requirements, see Controller
Spacing on page 2-11. Refer to the mounting template from the inside back
cover of the MicroLogix 1500 Programmable Controller Base Units Installation
Instructions, publication 1764-5.1.

. Hook the top slot over the DIN rail.

. While pressing the base unit down against the top of the rail, snap the bottom

of the base unit into position. Ensure DIN latches are in the up (secured)
position. :

. Leave the protective debris strip attached until you are finished wiring the base

unit and any other devices. .
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To remove your base unit from the DIN rail:

1. Place a flat-blade screwdriver in the DIN rail latch at the bottom of the base
unit.

2. Holding the base unit, pry downward on the latch until the latch locks in the
open position. Repear this procedure with the second latch. This releases the
base unit from the DIN rail.

DIN Rail Latch

Base Unit Panel Mounting

Mount to panel using #8 or M4 screws.

Mounting Template

To install your base unit using mounting screws:

1. Remove the mounting template from the inside back cover of the MicroLogix
1500 Programmable Controller Base Units Installation Instruction, publication
1764-5.1.

2. Secure the template to the mounting surface. (Make sure your base unit is
spaced properly, see Controller Spacing on page 2-11).

. Drill holes through the template.
. Remove the mounting templare.

. Mount the base unit.

() ULV T~ $ V)

. Leave the protective debris strips attached until you are finished wiring the base
unit and any other devices.
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Installing Controller Prevent Electrostatic Discharge

Components ‘ ATTENTION Electrostatic discharge can damage integrated circuits or

semiconductors if you touch bus connector pins. Follow these
guidelines when you handle any module: '

e Touch a'grounded object to discharge static potential.
o Wear an approved wrist-strap grounding device.

® Do not touch the bus connector or connector pins.

» Do not touch circuit components inside the module.

- - .- _ _ _elIfavailable, use a static-safe work station.

[ ' ~ When not in use, keep the module in its static-shield bag.

DRIV Be sure the base unit is free of all metal fragménts before

removing protective debris strips and installing the processor
unit. Failure to remove strips before operating can cause
overheating. .

Processor

1. Be sure base unit power is off.

2. Slide the processor into the base unit using the guide rails for alignment.

3. Push until a dlick is heard.

IMPORTANT BAS critical that the processor is fully engaged and locked into

place.”
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4. Make sure the actuator is pushed closed.

5. To remove the processor from the base unit, make sure base unit power is off.
. DPush the actuaror to the open position until the processor is ejected slightly.
. Once the processor has been ejected, it can be removed from the base unir.
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Data Access Tool (DAT)

1. Remove cover from processor.

u . 2. Holding the DAT in the proper orientation (as shown), place the DAT onto
o processor. Align DAT port on the processor with the plug on the DAT.
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Memory Module/Real-Time Clock

1. Remove the cover (or DAT if installed) from the processor as shown below.

( . | ATTENTION Electrostatic discharge can damage semiconductor devices

inside the base and processor units. Do not touch the
connector pins or other sensitive areas.

2. Align connector on the memory module with the connector pins on the
| : processor. '

3. Firmly seat the memory module in the processor making sure the locking tabs
click into place.
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Compact 1/0

Attach and Lock Module (Module-to-Controller or
Module-to-Module)

A Compact I/O module can be atrached to the controller or an adjacent I/O
. module before or after mounting to the panel or DIN rail. The module can be
detached and replaced while the system is mounted to a panel or DIN rail.

Remove power before removing or inserting an /O module.
When you remove or insert a module with power applied, an
“electrical arc may occur. An electrical arc can cause personal
injury or property damage by:

* sending an erroneous signal to your system’s field devices,

- - causing the controller to fault . LT

o causing an explosion in a hazardous environment

Electrical arcing causes excessive wear to contacts on both the
module and its mating connector. Worn contacts may create
electrical resistance, reducing producr reliabilicy.

ATTENTION

When attaching I/O modules, it is very important thar they are
securely locked together to ensure proper electrical connection.
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l . : To attach and lock modules:

Tt e NOTE Remove ESD barrier when attéchirgg I/0 modules to-a
MicroLogix 1500 base unir. .
1. Disconnect power.

2. Check that the bus lever of the module to be installed is in the unlocked (fully
right) position.

3. Use the upper and lower tongue-and-groov_e slots (1) to secure the modules
together (or to a controller).

4. Move the module back along the'fdngﬁé—éﬁd—éfoové slots until the bus
connectors (2) line up with each other.

5. Push the bus lever back slightly to clear the positioning tab (3). Use your
fingers or a small screw driver.

6. To allow communication between the controller and module, move the bus
lever fully to the left (4) until it clicks. Ensure it is locked firmly in place.

ATTENTION i :
When attaching I/O modules, it is very important that the

bus connectors are securely locked together to ensure proper
electrical connection.

7. Attach an end cap terminator (5) to the last module in the system by using the
tongue-and-groove slots as before.

8. Lock the end cap bus terminator (6).

IMPORTANT A 1769'ECR right Cﬂd cap (OI' a 1769‘ECL lcft end'cap lf I/O

bank is located below the controller) must be used to terminate
the end of the serial communication bus.

See Controller Dimensions on page A-7 for mounting dimensions.
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Chapter 3

Wiring Your Controller

This chapter describes how to wire your controller. Topics include:
& wiring requirements
® using surge suppressors
» grounding guidelines

» sinking and sourcing circuits

e wiring diagrams, input voltage ranges, and outpur voltage ranges

i . ® minimizing noise

WIl'lllg Requ"ements Wire Type Wire Size't Wiring Torque
Solid Cu-90°C (194°F) #14 to #22 AWG 1.13 Nm (10 in-Ib) rated
Stranded | Cu-80°C {194°F) #14 to #22 AWG 1.3 Nm {12 in-Ib) maximum

{1) Two wires maximum per terminal screw.

PReiaaili ] Be careful when stripping wires. Wire fragments that fall into the

controller could cause damage. Once wiring is complete, be sure

the base unit is free of all metal fragments before removing
protective debris strips and installing the processor unit. Failure

to remove strips before operating can cause overheating.

Wiring Recommendation

L ' , ATTENTION

Before you install and wire any device, disconnect power to the -
controller system.
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Calculate the maximum possible current in each power and
common wire. Observe all electrical codes dictating the
maximum current allowable for each wire size. Current above the
maximum ratings may cause wiring to overheat, which can cause |

damage. ‘

United States Only: If the conrroller is installed within a
potentially hazardous environment, all wiring must comply with -
the requirements stated in the National Electrical Code 501-4 ‘

(b). | f

-~ o-Allow forat least 50 mm. (2 in.) berween I/O wiring ducts-or terminal-strips - ‘

and the controller.
( ‘ * Route incoming power to the controller by a path separate from the device
- e wiring. Where paths must cross, their intersection should be perpendicular. : |

NOTE Do not run signal or communications wiring and power wiring
in the same conduit. Wires with different signal characteristics
should be routed by separate paths. :

® Separate wiring by signal type. Bundle wiring with similar electrical
characteristics together.

® Separate input wiring from outpur wiring.__

e Label wiring to all devices in the system. Use tape, shrink-tubing, or other
dependable means for labeling purposes. In addition to labeling, use colored
insulation to identify wiring based on signal characteristics. For example, you
may use blue for dc wiring and red for ac wiring.

" Wiring without Spade Lugs

' When wiring without spade lugs, it is recommended to keep the finger-safe covers
. in place. Loosen the terminal screw and route the wires through the opening in the
finger-safe cover. Tighten the terminal screw making sure the pressure plate secures

the wire.

Finger-Safe Cover
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Using Surge - - -
Suppressors

Q-Pulse |d TMS790

Wiring with Spade Lugs

The diameter of the terminal screw head is 5.5 mm {0.220 in.). The input and
outpur terminals of the MicroLogix 1500 base unit are designed for a 6.35mm
(0.25 in.) wide spade (standard for #6 screw for up to 14 AWG) or a4 mm (metric
#4) fork terminal. ‘ '

When using spade lugs, use a small, flat-blade screwdriver to pry the finger-safe
cover from the terminal blocks as shown below. Then loosen the terminal screw.

Fnhger-Safe- .
Cover

Inductive-load devices, such as motor starters and solenoids, require the use of
some type of surge suppression to protect and extend the operarting life of the
controller’s output contacts. Switching inductive loads withour surge suppression
can significantly reduce the life expectancy of relay contacts. By addinga
suppression device directly across the coil of an inductive device, you prolong the
life of the output or relay contacts. You also reduce the effects of voltage transients
and electrical noise from radiating into adjacent systems.

The following diagram shows an outpurt with a suppression device. We recommend
that you locate the suppression device as close as possible to the load device.

+dc or L1 L
Suppression

VAC/ Device

Qut0

Qut 1

Qut2 )
acorde | Qut3
Outputs | Qutd

Qut5

Qutb

Qut?

COM dc COMor L2
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If the outputs are dc, we recommend that you use an 1N4004 diode for surge
suppression, as shown below.

+24V dc

oy M

Out0
Out 1
Out 2
Relay or Solid Out3
State dc Outputs [yt a
0ut5 3 A IN4004 Diode
Out6 )

o _ 85’;\} 24V dc common

Suitable surge suppression methods for inductive ac load devices include a varistor,
an RC nerwork, or an Allen-Bradley surge suppressor, all shown below. These
components must be appropriately rated to suppress the switching transient
characteristic of the particular inductive device. See the table on page 3-5 for
recommended suppressors.

Surge Suppression for Inductive ac Load Devices

— . ? —— ?

@ —r { — ) H

Qutput Device i Output Device : Output Device i

- - L . . : 1

P ’ i

| |

< s e T
Varistor RC Network ’ Surge

Suppressor

If you connect an expansion I/O triac output to control an inductive load, we
recommend that you use varistors to suppress noise. Choose a varistor that-is
appropriate for the application. The suppressors we recommend for triac outputs
when switching 120V ac inductive loads are a Harris MOV, part number V175
LA10A, or an Allen-Bradley MOV, catalog number 599-K04 or 599-KA04.
Consult the varistor manufacturer’s data sheer when selecting a varistor for your
application '

For inductive dc load devices, 2 diode is suitable. A IN4004 diode is acceptable for
most applications. A surge suppressor can also be used. See the table on page 3-5
for recommended suppressors.
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As shown in the illustration below, these surge suppression circuits connect directly
across the load device.

Surge Suppression for Inductive dc Load Devices

- T B

—

Output Device

’ |
!

Diode
(A surge suppressor can also be used.)

» . , Recommended Surge Suppressors

Use the Allen-Bradley surge suppressors shown in the following table for use with
relays, contactors, and starters.

Suppressor Device Coil Voltage Catalog Number
Bulletin 509 Motor Starter 120V ac , 599-K04
Bulletin 509 Motor Starter 240V ac 599-KAG4
Bulletin 100 Contactor 120V ac 199-FSMA1
Bulletin 100 Contactor 240V ac - [199-FSMA2
Bulletin 709 Motor Starter 120V ac 1401-N10 -
Bulletin 700 Type R, RM Relays accoil None Required
Bulletin 700 Type R Relay - 12V dc 700-N22
Butietin 700 Type RM Relay 12V dc 700-N28
Bulletin 700 Type R Relay 24V dc 700-N10
Bulletin 700 Type RM Relay 24V dc 700-N13
Bulletin 700 Type R Relay 48V dc _ 700-N16
. Bulietin 700 Type RM Relay 48V dc 700-N17

) ‘ Bulletin 700 Type R Relay 115-125V dc 700-N11.

g - Bulletin 700 Type M Relay 115-125V dc 700-N14
Butletin 700 Type R Relay 230-250V dc .1700-N12
Bulletin 700 Type RM Relay 230-250V de 700-N15
Bulletin 700 Type N, P, or PK Relay 150V max, acor DC | 700-N24
Miscellaneous electromagnetic 150V max, ac or DC | 700-N24

- devices limited to 35 sealed VA
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36  Wiring Your Controller

Grounding the Controller In solid-state control systems, grounding and wire routing helps limic the effects of
noise due to electromagnetic interference (EMI). Run the ground connection from
the ground screw of the base unit to the electrical panel’s ground bus prior to
connecting any devices. Use AWG #14 wire. This connection must be made for
safery purposes.

This product is intended to be mounted to a well grounded mounting surface such
as a metal panel. Refer to the Industrial Automation Wiring and Grounding
Guidelines, publication 1770-4.1, for additional informarion. Additional
grounding connections from the mounting tabs or DIN rail, if used, are not
required unless the mounting surface cannot be grounded. You must also provide
an acceptable grounding path for each device in your application.

' NOTE It is recommended to use all four mounting positions for panel
\ . mounting installation.

o] [ \
l @ L 2232 Grounding Stamping

¥

Grounding Stamping

N i L

NOTE This @ symbol denotes a protective earth ground terminal

which provides a low impedance path between electrical circuits
and earth for safety purposes and provides noise immunity
improvement. This connection must be made for safety purposes

el

‘ ATTENTION

Remove the protective debris strips before applymg power to the
controller. Failure to remove the Stl’lpS may cause the controller
to overheat.
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Wiring Your Controller ~ 3-7

Wiring Diagrams

Q-Pulse |d TMS790

This section shows the wiring diagrams for the MicroLogix 1500 concrollers.
Controllers with dc inputs can be wired as either sinking or sourcing configurarion.
(Sinking and sourcing does not apply to ac inputs.) See pages 3-11 through 3-14

for sinking and sourcing wiring diagrams.

NOTE This @ symbol denotes a protective earth ground terminal

which provides a low impedance path berween electrical circuits
and earth for safety purposes and provides noise immunity
improvement. This connection must be made for safery

purposcs.

Miswiring - 1764-28BXB Only

The following table shows miswiring conditions and the conscqucnccs of improper

w1rmg

Condition

Result

Operating with Voltage Less
than 20.4V dc

This will not damage the base unit. The base unit may not
power up.

This is not recommended. You must verify
IMPORTANT that the line voltage remains within
. specified limits.

Reverse Wiring of the Line
Terminals (0 to 30V dc)

Reverse wiring will not damage the base un|t The base unit
will not power up.

Applied Voltage Level Exceeds
the Published Recommended
Value

Exceeding the published recommended voltage may result in
permanent damage to the base unit.
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Q-Pulse |d TMS790

3-8

Wiring Your, Controller

Terminal Block Layouts

The base unit terminal block layouts are shown below. The shading on the labels
indicates how the terminals are grouped. A detail of the groupings is shown in the
table following the terminal block layouts.

Group 0 Group 1 Group 2 .
TR

DC

Inputs DC

1764-24BWA

Outputs

Inputs

1764-24AWA

Outputs

Group 0 Group 1 Group 2

fnputs

1764-28BXB

Outputs

|
|
|
\
Group 0 Group 1 Group?2 .
|
|
|
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Wiring Your Controller

3-9

Q-Pulse |d TMS790

Terminal Groupings

Controller Inputs
input Group Common Terminal Input Terminal
1764-24BWA Group 0 DCCOMO 170 through 1/3
Group 1 DCCOM 1 1/4 through /7
Group 2 DCCOM 2 1/8 through I/ 11
1764-24AWA Group 0 ACCOMO 1/0 through I/3
Group 1 ACCOM1 I/4 through 1/7
-| Group 2 ACCOM 2 I/8 through I/11
1764-28BXB Group 0 DCCOMO I/0 through I/3
_ __ __ _ 1Group1 DCCOM1 _|1/4 through I/7 ]
Group 2 DCCOM 2 /8 through I/15
Controller Outputs
’ Output Group Voltage Terminal Output Terminal
1764-24BWA Group 0 VAC/VDC 0 0/0
Group 1 VAC/VDC 1 on
Group 2 - | VAC/VDC 2 0/2
Group 3 VAC/VDC 3 0/3
Group 4 [ VAC/VDC 4 0/4 through 0/7
Group 5 VAC/VDC 5 0/8 through 0/11
1764-24AWA Group 0 VAC/VDC 0 0/0
Group 1 VAC/VDC1 0N
Group 2 VACAVDC 2 -10/2
Group 3 VAC/VDC 3 0/3
Group 4 VAC/VOC 4 0/4 through 0/7
Group 5 VAC/VDC 5 0/8 through 0/11
1764-28BXB Group 0 VAC/VDC 0 0/0
Group 1 VAC/VDC 1 on
Group 2 VvDC 2, VDC COM 2 0/2 through 0/7
Group 3 VAC/VDC 3 0/8and 0/9
Group 4 VACNVDC 4 . 0/10 and 0/11

Active 29/01/2014
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310 Wiring Your Controller

smkmg and 80urcing f‘\ny of the Micrf)Logix 150‘0 DC embedded input groups can be configured as
Circuits sinking or sourcing depending on how the DC COM is wired on the group. See

pages 3-11 through 3-14 for sinking and sourcing wiring diagrams.

Type Definition

Sinking Input The input energizes when high-level voltage is applied to
connection of a PNP sourcing device |the input terminal active high). Connect the power supply

VDC (-) to the DC COM terminal.

Sourcing Input The input energizes when low-level voltage is ap

plied to

connection of an NPN sinking device |the input terminal (active fow). Connect the power supply

VDC (+) to the DC COM terminal.

1764-26AWA Wiring Diagram

B . Input Terminals

: IR

T 1T 1 1 1T 1

NOT [ AC AC
USED lcoM o INT [IN3 | IN4 | ING comz| N9 | INW
NOT AC

USED | INO | IN2 jeopmql INS [IN7 [INB [IN10
[0 0
y A T R T B U

2w
"NOT USED" terminals are nat intended for use as cannection points.

Output Terminals

§ TTT136%¢

(Lo}

=/

VAC |VAC/ | VAC/ | VAC/ | VAC/ [VAC/

NEUT [vDco|vbc 1 [voc 2 |voc 3 |voc 4{OUTS| 0UT710UT8 OUT10

- 1120/240|EARTH VAC/
VAC | GND QUTO{0UT1]0UTZ|0UT3{0UT4 0UTS

VOC 5 OUT 8 {0UT 11

{Hi) _

AR IR R
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Wiring Your Controller  3-11

1764-24BWA Sinking Wiring Diagram

Input Terminals

+24V 1 pC e
P%\L,JV'IEH COM 0 INT| IN3 | IN4 | ING COM 2 IN9 | IN11
DC
i o o ] B COM1INO| IN2 COM 1 IN5| IN7 | IN8 { IN10
@ '
'DC+DC

Output Terminals

CR £ '

. 1S 20
{Lo} . :

: VAC | VAC/ | vAC/ [ VAC/ | vAC/ | vAC/

NEUT | VDCO [VDC 1 |VDC 2| VDC3 |VDC 4 0uT8 | 0UT10

120/240{EARTH . :
VAC | GND OUTO|OUT1|{0UTZ2|0UT3|0UT4|0UTE VDO 5 OuT 8 [OUT 11

‘ | L1(Hi)' %f cr) (CR R __
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Publication 1764-UM001A-US-P
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1764-24BWA Sourcing Wiring-Diagram

Input Terminals
+24V
0c 0c
P%\{\J/TERCOMO INT| NS | IN4 | ING| D 1IN | INTT

oc
COM| INO | IN2 com1{INS IN7 [ IN8 | IN1D

Output Terminals

L2
© {lo)

VAC | VAC/ | VAC/ | VAC/ | VAC/ | VAC/
NEUT | VDCO {VDC1|VDC2|VDC3|VDC4

0UT 5| OUT7|0U

T8|0UT10

1207240 EARTH) o 1r 0 | ot 1| gut 2 [ouT 3| ouT 4 |oUTS

VAC | GND

VAC/
VDC5

OUT 9 |0UT 1

Rl @ 2 cr) (cR (on)

Active 29/01/2014
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Wiring Your Controller ~ 3-13

1764-28BXB Sinking Wiring Diagram

Input Terminals

-bC -0C
+DC +0C

N KL IERREE

NOT | DC oC
USED |como INT | IN3 | IN4 | INB COM2 IN9 } IN11] IN13} IN1D

NOT Dc i .
- i USED INO [ IN2 COM]-INS IN7 | IN8 IN_10 »IN12 IN147

‘0 EajuuEnx

“NOT USED" terminals are not intended for use as connection points.

Output Terminals

(o) (R @ g
0C 4

com| VAC/ | VACT | ype 2| ouT 3 out 7| YAS/ | ouT 8f ouT 10
vDC 0 |VDC 1 2 00T3ouTs voC3

+24v] EABTH| ouyro|ouT1|ouT 2{ouT 4| outs| VOC | ours| VAL fout 11
GND COM2 VDC 4

]

@ - @'é@'“ﬁ#f@ 1 @
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3-14  Wiring Your Controller

+DC
-0C

Publication 1764-UMO01A-US-P

" Q-Pulse Id TMS790

Input Terminals

1764-28BXB Sourcing Wiring Diagram

+0C

:

|

O 1

!

BRR

NOT| DC |

N1 |IN3

IN4A | IN

6

oc
comz N3

IN11

IN13| IN15

USED | COM 0
NOT | nvo

N2 | BC

COM 1

INS

IN7

IN8

IN10

IN12 | INT4

|usen | ™
o

]

l

)

“NOT USED” terminals are not intended

Output Terminals

-DC

CR

CR

]

|

VA

C/ | VAC/

COM | ypco|vpc

vDC 2

OuT3

QuUT 5

VAC/

0UT7}voes ouT 9

ouT10

EARTH

+24V GND

ouTo|0

ut1

out2

OuT 4

oute

VOC 1oyt g

VAC/
vDC4

ouT ™M

+0C

COM2
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Wiring Your Controller  3-15

Controlier 1/0 Wiring

Q-Pulse Id TMS790

Minimizing Electrical Noise

Because of the variety of applications and environments where controllers are
installed and operating, it is impossible to ensure that all environmental noise will
be removed by input filters. To help reduce the effects of environmental noise,
install the MicroLogix 1500 system in a properly rated (i.e. NEMA) enclosure.
Make sure that the MicroLogix 1500 system is properly grounded.

A system may malfunction may occur due to a change in the operating
environment after a period of time. We recommend periodically checking system
operation, particularly when new machinery or other noise sources are installed
near the Micrologix 1500 system.

Transistor Output Transient Pulses

ATTENTION

A brief transient current pulse may flow through transistor -
outputs if the external supply voltage is suddenly applied at the
Vdcand V dc com terminals {e.g. via the master control relay). It
is a fast rate-of-change of voltage at the terminals that causes the
pulse. This condition is inherent in transistor outputs and is
common to solid state devices. The transient pulses may occur
regardless of whether the controller is powered or running.

The transient energy is dissipated in the load, and the pulse duration is longer for
loads with high impedance. The graph below illustrates the relation between pulse
duration and load current. Power-up transients will not exceed the times shown in
the graph. For most applications the pulse energy is not sufficient to energize the

load.

To reduce the possibility of inadvertent operation of devices connected to transistor
outpurs, consider adding an external resistor in parallel to the load to increase the
on-state load current. The duration of the transient pulse is reduced when the

on-state load current is increased or the load impedance is decreased.

Time - Duration of Transient {ms)

1.0

08

Transient Pulse Duration as a
0.8 Function of Load Current —

0.7

08

0.5
04 \
03

02 —

0.1

0.0

1 100 200 300 400 500 600 700 300 500 1000
On-State Load Current (mA)
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Chapter 4 ~

Communication Connections

This chapter describes how to set up communications for your control system. The
method you use dnd cabling required depend on your application. This chaprer
also describes how the controller establishes communication with the appropriate
network. Topics include:

¢ Default Communication Configuration
» Communications Toggle Pu;h Button
¢ Connecting to the RS-232 Port

'@

¢ Connecting.to DeviceNet

Default Communication The MicroLogix 1500 has the following default communication configuration.

¢ Connecting to a DH-485 Nerwork _

Configuration Table 4.1 DF1 Fuli-Dupiex Configuration Parameters
Parameter _ Default
Baud Rate 19.2K
Parity o o none
* Source ID (Node Address) ]
Control Line no handshaking
Error Detection CRC
Embedded Responses auto detect
Duplicate Packet (Message) Detect enabled
ACK Timeout 50 counts
. NAK retries 3retries
(‘-‘ ENQ retries 3 retries
Stop Bits 1

NOTE The default configuration is present when:

» The controller is powered-up for the first time.

¢ The communications toggle push button specifies default

communications (the DCOMM LED is on).
» An OS upgrade is completed.

For more information about communications, see Understanding Communication
Protocols on page E-1.
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4-2  Communication Connections

Communications Toggle The Communications Toggle Push Button is located on tl‘xe processor. You must
Push Button remove processor door or DAT to access the Communications Toggle Push Butron.

Use the Communications Toggle Push Button to change from the user-defined
communication configuration to the default communications configuration and
C back. The Default Communications (DCOMM) LED operates to show when the
|
|
|

controller is in the default communications mode (settings shown on page 4-1).

NOTE The Communication Toggle Push Button must be pressed and

held for two seconds to activare.

NOTE The Communication Toggle Push Button only affects the

communication configuration of Channel 0.
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Communication Connections  4-3

Connecting to the
RS-232 Port

Q-Pulse Id TMS790

Making a DF1 Full-Duplex Point-to-Point Connection

You can connect the MicroLogix 1500 programmable controller to your personal
computer using a serial cable from your personal computer’s serial port to the
controller, as shown in the illustrations below.

ATTENTION Chassis ground, internal 24V ground, user 24V dc ground, and

RS-232 ground are internally connected. You must connect the
chassis ground terminal screw to ground prior to connecting any

devices. Ir is imporrant that you understand your personal
computer’s grounding system before connecting to the controller.
An optical isolator is recommended between the controller and
“your personal computer when using Channel 0. An isolaror is not

required when using Channel 1 (1764-LRP).

Channel 0-- - .

We recommend using an Advanced Interface Converter (AIC+), catalog number
1761-NET-AIC, as your optical isolator, as shown below. See page 4-10 for specific
AIC+ cabling information.

B——= MicroLogix 1500 with 1764-LSP
i or 1764-LRP processor

Personal Computer

1 U

1761-CBL-AMOD
or 1761-CBL-HMO0Z

1747-CP3 or 1761-CBL-ACO0

y S S s
S

=]
24V dc
MicroLogix 1500 provides power
to the AlC+ or an external power

Channel 1

MicroLogix
1500 Controller
with 1764-LRP
processor

Personal Computer

e s . A
A 2 s s ey e s g o i s MR i Yt A
Qo s s v s s e s v S Ve Wt wn
7o T

R e
HITT q

- (]
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44 Communication Connections

Using a Modem

You can use modems to connect a p.ersqnal computer to one MicroLogix 1500
controller (using DF1 Full-Duplex protocol), or to multiple controllers (using DF1
Half-Duplex protocol), or Modbus Slave RTU protocol, as shown in the following
illustration. Do not use DH-485 protocol through modems under any
circumstance. (See Using Modems with MicroLogix 1500 Programmable
Controllers on page E-7 for information on types of modems you can use with the
MicroLogix controllers.)

Computer Mod;am Caivle

{straight-through)

Controller with
1764-LRP

|
|
|
Personal
| Processor

Protoco!

DF1 Full-Duplex protocol {to 1 controller)
DF1 Half-Duplex Slave protocol {to multiple controllers when a
DF1 Half-Duplex Master is present) '

Isolated Modem Connection

We recommend using an AIC+, catalog number 1761-NET-AIC, as your optical
isolator for Channel 0. See page 4-10 for specific AIC+ cabling mformatxon Using
an AIC+ to isolate the modcm is illustrated below:

MicroLogix 1500 with 1764- LSP
| or 1764-LRP processor

1761-CBL-AMO0
or 1761-CBL-HM02

@“ User supplied modem cable Modem

S 24V de

. MicroLogix 1500 provides power to the AIC+ or
an external power supply may be used.
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Communication Connections ~ 4-5

Constructing Your Own Modem Cable

If you construct your own modem cable, the maximum cable length is 15.24 m (50
fr) wich a 25-pin or 9-pin connector. Refer to the following typical pinout for
constructing a straight-through cable:

AIC+ Optical Isolator Modem
or 1764-LRP Channel 1
9-Pin 25-Pin  9-Pin
3 TXD »| TXD |2 3
o 2 AXD |« RXD |3 2
: 5 GND |« » GND |7 5
‘. ‘ T | e o |8 |1
~ pins4and b R
are internally- + " 4 OTR » DTR | 20 4 - IR
connected for ... g. DSR | DSR | 6 6
1764-LRP only
: 8 CTS |« CTS |5 8
7 RTS »{RTS |4 7

Constructing Your Own Null Modem Cable

If you construct your own null modem cable, the maximum cable length is 15.24m
(50 fr) with a 25-pin or 9-pin connector. Refer to the following typical pinout:

Optical Isolator Modem A
9-Pin © 25Pin 9-Pin
3 | g o XD |2 3
- ' 2 RXD ﬁ RXD |3 2
&‘ 5 |GND le »GND |7 5
' 1 O le o |8 1
4 |DMm »OTR {20 |4
6 DSR E DSR |6 6
8 |CTS s[5 8
7 RTS e H_’ » ATS |4 7

Publication 1764-UMO001A-US-P

Q-Pulse Id TMS790 Active 29/01/2014 Page 148 of 494




S1 Main Sewer Main Sewer Part 3 Section 25 Electrical Allen Bradley Compact I/O Analogue Modules OM Manual Volume 3/4

4-6  Communication Connections

Connecting to a DF1 Half-Duplex Network

Use this diagram for DF1 Half-Duplex Master-Slave protocol without hardware

handshaking.
SLC 5/03 (DF1 Master) - Micrologix 1500 (DF1 Slave)
lEE R EEEE
5 b
. U@ cHo
u'l 1
- _DHO 1761-CBL-AMOO or

1761-CBL-APO0 or ~

)

: 1761-CBL-HM02
AlC+ fe&— 1761-CBL-PM02 : AlCH '

'

1

1

A

’
"

‘ I
]
. : _I .
! straight 3-25
' straight 9-25 pin cable . pin cable -
S .
i radio modem . @ g
‘\ or iease line '
MicroLogix 1500 {DF1 Slave) e MicroLogix 1500 {DF1 Slave)
¥in:} Yo W o
1 | - radio modem
or lease ling |

[@| CHO to port 1 or port 2

'©| CHOto port 1 or port 2 ' .
x £ .
g

1761-CBL-AMOO or
~— 1761-CBL-HM02

1761-CBL-AMOOC or
- 1761-CBL-HM02

1761-CBL-APOO or
1761-CBL-PMO2

1761-CBL-APOO or
1761-CBL-PM02

‘| REFERENCE: AIC+ Port ldentification

Port 2: mini-DIN 8 RS-232

Port 3: RS-4B5 |l

Port 1: DB-9 RS-232

NOTE Series C or higher cables are required.

Publication 1764-UMO001A-US-P

Q-Pulse Id TMS790° Active 29/01/2014

Page 149 of 494



S1 Main Sewer Main Sewer Part 3 Section 25 Electrical Allen Bradley Compact I/O Analogue Modules OM Manual Volume 3/4

Communication Connections  4-7

connecting to a DH-485  The following illustration shows how to connect to 2 DH-485 network.
Network

connection from port 1 or port 2 icrotogix 1500
" to MicroLogix Channel 1 - >

Personal Computer

1761-CBL-APOD
or 1761-CBL-PMO2

AIC+ _

1747-CP3
or 1761-CBL-ACD0

16 connection from port 1 or port 2
‘f"" to MicroLogix Channel 0 -
1761-CBL-AMOD
or 1761-CBL-HM02 o7
124V de :

{user supply
.\ needed if not

gogonne;m :)0 . * 1761-CBL-APO0 : PC to port 1
5] or 1761-CBL-PM02 or port 2
L i

| I} 1761-CBL-APOD / /

: 24V de ' or 1761-CBLPMO2

; {user supply needed if not

l connected to a controller)

- AIC+
REFERENCE: AIC+ Port Identification 1747-CP3
. - - or 1761-CBL-ACQ0
Port 3: RS-485 [1E ®|iPort 2: mini-DIN 8 RS-232 :
Port 1: DB-3 RS-232 (G} 24vde
= {user supplied)
=

Recommended Tools

' : ' To connect a DH-485 network, you need tools to sfrip and attach the shielded

cable. We recommend the following equipment (or equivalent):

Table 4.2 Working with Cable for DH-485 Network

Description Part Number ' Manufacturer
Shielded Twisted Pair Cable  [#3106A or #3842 Belden

Stripping Tool 45-164 Ideal Industries
1/8" Slotted Screwdriver Not Applicable Not Applicable
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48 Communication Connections

DH-485 Communication Cable

The communication cable consists of a number of cable segments daisy-chained
together. The total icngth of the cable segrfxents cannot exceed 1219 m (4000 f).
However, two segments can be used to extend the DH-485 nerwork 1o 2438m
(8000 ). For additional information on connections using the AIC+, refer to the
Advanced Interface Converter (AIC+) User Manual, publication 1761-6.4.

\

|

|

|

|

|

Connecting the Communication Cable to the DH-485 Connector
NOTE A daisy-chained netwo‘rk is recommended. We do not
recommend the following: .

{ . Belden #3106A or #9842

Single Cable Connection-

When connecting a single cable to the DH-485 connector, use the following

diagram.
Orange with White Stripes ﬁs'lffrmlnatlon
White with Orange Stripes 48
3 Common
2 Shield
‘ . E - = /7 \/L 1 Chassis Ground
: . ' _ t

Biue {#3106A) or L7
Shrink Tubing Recommended Blus with White Orain/Shield

Stripes (#9842}
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Communication Cannections 4-9

Multiple Cable Connection

When connecting multiple cables to the DH-485 connector, use the following'
diagram.

to Previous Device

to Next Device

Table 4.3 Connections using Belden #3106A Cable

» ‘ For this Wire/Pair Connect this Wire To this Terminal
el T : Shigld/Drain -~ - | Non-jacketed - | Terminal 2 - Shield
Blue Blue _ Terminal 3 - (Common)
White/Orange White with Orange Stripe Terminal 4 - (Data B)
Orange with White Stripe Terminat 5 - (Data A}

Table 4.4 Connections using Belden #9842 Cable - -

For this Wire/Pair Connect this Wire To this Terminél

Shield/Drain Non-jacketed Terminal 2 - Shield o

Blue/White White with Blue Stripe - " Cut back - no connection’!!
Blue with White Stripe Terminal 3 - {Common)

White/Orange White with Orange Stripe Terminal 4 - (Data B)

Orange with White Stripe Terminal 5 - {Data A)

{1} To prevent confusion when installing the communication cable, cut back the white with blue stripe wire immediately
after the insulation jacket is removed..This wire is not used by DH-485.

Grounding and Terminating the DH-485 Network

. Only one connector at the end of the link must have Terminals 1 and 2 jumpered

: together. This provides an earth ground connection for the shield of the
communication cable. Both ends of the network must have Terminals 5 and 6
jumpered together, as shown below. This connects the termination impedance (of

120Q) that is built into each AIC+ as required by the DH-485 specification.

End-of-Line Termination

Jumper

> Publication 1764-UMO001A-US-P
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i
|
|

Connecting the AIC+

The AIC+, catalog number 1761-NET-AIC, enables a MicroLogix controllers to
connect to a DH-485 network. The AIC+ has two isolated RS-232 ports and one
RS-485 port. When two MicroLogix controllers are closely positioned, you can
connect a controller to each of the RS-232 ports on the AIC+.

The AIC+ can also be used as an RS-232 isolator, providing an isolation barrier
between the controllers communications port and any equipment connected to it

(i.e. personal computer, modem, etc.)

The following figure shows the connections and specifications of the AIC+.

.. Item |Description
1. .1 |Pot1-DBERS232,DTE . - 3 h\z
S : : 2 Port 2 - mini-DIN 8 RS-232 DTE ’ -
3 Port 3 - RS-485 Phoenix plug
4 DC Power Source selector switch
{cable = port 2 power source, external = external
pawer source connected to item 5) 4
5 Terminals for external 24V dc power supply and
chassis ground
For additional mformatlon on connecting the AIC+, _ , T
refer to the Advanced Interface Converter (AIC+) User 5 '
Manual, publication 1761-6.4.
Cable Selection Guide
1761-CBL-APOO 1761-CBL-PMO2
; . Cahle Length Connections from ) to AlC+ |External Power Power Selection
>' Supply Required(® |Switch
. Setting("
1761-CBL-AP00!2) [45cm (17.7in) | 1764-LAP processor, channel 1 portZ  |yes _ external
1761-CBL-PM022 |2m (6.5 ft) SLC 5/03 or SLC 5/04 processors, channel 0 [port2  Jyes external
: MicroLogix 1000 or 1500 “lport 1 lyes external
PanelView 550 through NULL modem adapter [port2  |yes external
DTAM Plus / DTAM Micro port2 lyes . lexternal

{1} Extemnal power supply required unless the AIC+ is powered by the devnce connected to port 2, then the selection switch should be set to cable.

’ PC COM port port2  |yes. external .
| {2) Series C or higher cables are required.

|

|
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1

?’;\:‘ 761 -CBL-A:é@MUU ————"1761-CBL-HM02 E

Cable Length Connections from to AIC+ |External Power Power Selection
Supply Required!”  |Switch Setting!"

1761-CBL-AMO0!2 45em (17.7in)  [MicroLogix 1000 or 1500 port2 Ino cable

1761-CBL-HM02? Zm (6.5 ft) to port 2 on another AlC+ port2 [yes external

(1) Extemal power supply required unless the AIC+ is powered by the device connected to port 2, then the selection switch should be set to cable.
{2) Series C or higher cables are raquired. ’

‘ ‘
{\

] .
1761-CBL-AC00-

- 1747.CP3 i

7" Cable Length Connections from to AIC+ |External Power Power Selection
Supply Required” |Switch Setting!"
1747-CP3 3m (9.8 ft) 1764-1RP processor, channel 1 port 1 yes ' external
1761-CBL-AC00%! |45cm (17.7 in) {SLC 5/03 or SLC 5/04 processor, channel 0 [port 1 |yes external
PC COM port port 1 yes external
PanelView 550 through NULL modem adapter {port 1 yes external
OTAM Plus / DTAM Micro™ port 1 yes "|external
T I Port 1 on another AlC+ port 1 yes. = =70 lextermal v LT

{1} Extemal power supply required unless the AIC+ is powered by the device connected to port 2, then

{2) Series C or higher cables are required.

he selection switch should be set to cable:

Cable

Length

Connections from to

External Power Supply

Power Select_ion
Switch Setting'"

. straight 8-25 pin

modem or other communication device

port 1

Requiredm
yes '

external

(1) External power supply required unless the AIC+ is powered by the device connected to port 2, then the selection switch should be set to cable.

: pall=a: :
g_:..WI 1761-CBL-AS08 I

1761-CBL-AS03

Cable Length Connections from to AIC+ |External Power |Power Selection
- | Supply Switch Setting'"
Requiredm
1761-CBL-AS03 3m (9.8t} - {SLC 500 Fixed, port 3 yes external
1761-CBL-AS09 9.5m (31.17 )| SLC 5/01, SLC 5/02, and SLC 5/03 processors
PanelView 550 RJ45 port port 3 yes external

{1} Extsmal power supply required unless the AIC+ is powered by the device connected to port 2, then the selection switch should be set to cable.

Q-Pulse Id TMS790
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1761-CBL-PMOZ Series C (or equivalent) Cable Wiring Diagram

@ 0 (o

1761-CBL-PMO2 Series C or later Cable

n

o)
2 H
; | ——
2
o 1 - 8-pin Mini Din
-pin D-shell
9-pin D-she 678

412

~~Programming”’ Tt Controller
Device
9-Pin D-Shell 8-Pin Mini Din
9 RI w1
8 CTS | GND {2
7 RTS l {RTS |3
6 DSR » RXD |4
5 GND 757""‘ ' D0 |5
4 DTR —J crs 16
3 X0 l ) ™ |7
2 RXD GNO |8
1. beo
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Recommended User-Supplied Components

These components can be purchased from your local electronics supplier.

Table 45 User Supplied Components

Component Recommended Model
external power supply and chassis power supply rated for 20.4-28.8V dc
ground )
NULL modem adapter standard AT _
straight 9-25 pin RS-232 cable see table below for port information if making own
cables
) Port 1 Port 2 : _ . Port3
" DB-9RS-232 S-pinmini-OIN 6 RS-485 connector
- 7 N z S ‘5 h
o 3 3 o oH—5
8 Q: 4 4
9 @) 4
, s 12 3
2
1
Table 4.6 AIC+ Terminals
. eimzzim. .- Pin[Port1; DB-9 RS-232 Port2® - -~ -[Port 3: RS-485
TR g ' : Connector
1 |received line signal detector {24V dc . chassis ground
{DCD) ) S
2 |received data {RxD) .|ground (GND) cable shield
3 [transmitted data {TxD) .  |request to send {RTS) : signal ground
4 |DTE ready (DTR)? |received data (RxD) DH-485 data B
5 |signal common(GND} received line signal detector (DCD) |DH-485data A
6 |DCE ready (DSRI"! clear to send {CTS) termination
\ ‘ 7 |request to send (RTS) transmitted data (TxD) not applicable
8 |clear to send (CTS) ground {GND) ~|not applicable
8 inot applicable not applicable . not applicable

(1) An 8-pin mini DIN connector is used for making connections to port 2. This connector is not commercially available.

{2} Onport 1, pin 4 is electronically jumpered to pin 6. Whenever the AIC+ is powered-on, pin 4 will match the state of pin
6. .

Publication 1764-UMO001A-US-P
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Safety Considerations

This equipment is suitable for use in Class I, Division 2, Groups A, B, C, D or

non-hazardous locations only.

m EXPLOSION HAZARD - AIC+ must be operated from an

external power source.

This product must be installed in an enclosure. All cables

connected to the product must remain in the enclosure or be

protected by conduir or other means.

' See S:Afcty Considerations on page 2-3 for addictional ir;férma;ion.

Installing and Attaching the AIC+

1. Take care when inst_al-liﬁg the AIC+ in an enclosure so that the cable

connecting the MicroLogix 1500 controller to the AIC+ does not interfere

with the enclosure door.

2. Carefully plug the terminal block into the RS-485 port on the AIC+ you

putting on the nerwork. Allow enough cable slack to prevent stress on the

are

plug.

3. Prﬁvidc strain relief for the Belden cable after it is wired to the terminal block.

This guards against breakage of the Belden cable wires.

Powering t/;é AlC+

In normal operation with a MicroLogix programmable controller connected to
port 2 of the AIC+, the controller powers the AIC+. Any AIC+ not connected to a
MicroLogix controller requires a 24V dc power source. The AIC+ requires 120 mA

at 24V dc.

If both the controller and external power are connected to the AIC+, the power

selection switch determines what device powers the AIC-+.

ATTENTION

If you use an external power supply, it must be 24V dc.
Permanent damage results if higher volrage is used.

Active 29/01/2014
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Ser the DC Power Source selector switch to EXTERNAL before connecting the
power supply to the AIC+. The following illustrarion shows where to connect
external power for the AIC+.

24VDC

DC
Bottom View NEUT

&CHS
1 GND

G

[ 1

ATTENTION
Always connect the CHS GND (chassis ground) terminal to the

nearest earth ground. This connection must be made whether or-- -
not an external 24V de supply is used.

Power Options

Below are two options for powering the AIC+:

® Use the 24V dc user power supply built into the MicroLogix 1500 controller
The AIC+ is powered through a hard-wired connection using a
commiunication cable (1761-CBL-HMO02, or equivalent) connected to port 2.
» Use an external DC power supply with the following specifications:
— operating voltage: 24V dc +20% or -15%
— output current: 150 mA minimum

— rated NEC Class 2

Make a hard-wired connection from the external supply to. the screw termmals
on the bottom of the AIC+.

ATTENTION

If you use an external power supply, it must be 24V dc.
Permanent damage results if miswired with the wrong power
source.

Publication 1764-UMO01 A-US-P
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Connecting to
DeviceNet

Pubtication 1764-UM001A-US-P
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You can connect 2 MicroLogix 1500 to a DeviceNet network using the DeviceNet
Interface (DNI), catalog number 1761-NET-DNI. For additional information on
using the DNI, refer to the Device Net Interface User Manual, publication 1761-6.5.
The following figure shows the external wiring connections of the DNI.

DeviceNet Node (Port 1) P
{Replacement connector / !

part no. 1761-RPL-0000)

. _ . _ Usethiswrite-on .
area to mark the
DeviceNet node
address. -

RS-232(Part2}- ... ..ol

Cable Selection Guide

" 1761-CBL-HMO2 _ 5

Cable Length Connections from |to bNI
1761-GBL-AMO0 ~ {45 cm (17.7 in) |MicroLogix 1000 port2- .
1761-CBL-HMO02 2m (6.5 ft) MicroLogix 1500 port 2

: 1761-CBL-PM02
1761-CBL-APO0 2

Cable Length Connectioﬁsfrom to DNI

1761-CBL-APOO 45cem (17.7 in) | SLC 5/03 or SLC 5/04 processars, channel 0 | port 2

1761-CBL-PM02 2m (6.5 ft) PC COM port port 2
1764-LRP processor, channel 1 port 2
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Trim Pot Operation
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Using Trim Pots and the Data Access Tool (DAT)

The processor has two trimming potentiometers (trim pots) which allow
modification of data within the controller. Adjustments to the trim pots change the
value in the corresponding Trim Pot Information (TPI) register. The data value of
each trim pot can be used throughout the control program as timer, counter, or
analog presets depending upon the requirements of the application.

The trim pots are located below the mode switch under the left access door of the

processor.

® ]

Trim Pot 0 -

TrimPot1 . i%o
g

Use 2 small flathead screwdriver to turn the trim pots. Adjusting their value causes
data to change within a range of 0 to 250 (fully clockwise). The maximum rotation
of each trim pot is three-quarters, as shown below. Trim pot stability over time and
temperature is typically +2 counts.. :

Minimum Maximum
(fully counterclockwise) (fully clockwise}

Trim pot dara is updated continuously whenever the controller is powered-up.
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Trim Pot Information Function File

The composition of the Trim Pot Information (TPI) Function File is described in
the MicroLogix 1200 and MicroLogix 1500 Instruction Set Reference Manual,
publication 1762-RM001B-US-P.

Error Conditions

If the controller detects a problem/error with either trim pot, the last values read
remain in the dara location, and an error code is put in the error code byte of the
TPI file for whichever trim pot had the problem. Once the problem/error is
corrected, the error code is cleared. The error codes are described in the MicroLogix
_ 1200 and MicroLogix 1500 Instruction Set Reference Manual, publication
: . 1762-RM001B-US-P.
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Data Access Tool (DAT)

The DAT is a convenient and simple tool that provides an interface for editing and
- monitoring data. The DAT has five primary features:

® Direct access to 48 bit elements

® Direcr access to 48 integer elements
* Two function keys

e Display controller faults

® Removal/Insertion under power

DAT Keypad and Indicator Light Functions

The DAT hasa dlgltal dlsplay, 6 keys, an up/down key, and 7 indicator lights.
Their functions are described in the table on page 5-3.

@

&) Allen-Bradley

(S B T e SV S PROTE CTED o

Feature Function
Digital Display Displays address elements, data values, faults and errors. ,
Up/Down Key Selects element numbers and change data values. The up/down key scrolls when held.

F1 Key and Indicator Light

Controls the F1 status bit. When the F1 key is pressed or latched, the F1 indicator LED is lit.

F2 Key and Indicator Light

Contrals the F2 status bit. When the F2 key is pressed or latched, the F2 indicatar LED is lit.

ESC Key -

Cancels a current aperation.

. ‘ BIT Key and Indicator Light

Pressing the BIT key puts the DAT in bit mode. The bit indicator light is on when the DAT is in bit
moade.

INT Key and Indicator Light

Pressmg the INT key puts the DAT in integer mode. The integer indicator light is on when the DAT is
in integer mode.

ENTER Key

Press to select the flashing element number or enter data value.

PROTECTED Indicator Light

Indicates element data cannot be changed using the DAT {element is read-only).

Q-Pulse Id TMS790

NOTE The F1, F2, ESC, BIT, INT, and ENTER keys do not repeat

when held. Holding down any one of these keys results in only
one key press. The Up/Down arrow key is the only key that
repeats when held.
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Power-Up Operation

The DAT receives power when it is plugged into the controller. Upon power-up,
the DAT performs a self-test.

If cthe test fails, the DAT displays an error code, all indicaror lights are deactivared,
and the DAT does not respond to any key presses. See DAT Error Codes on page
5-9.

@ Zlen-Bradiey

R S AR B S RROTEC TED i)

After a successful self-test, the DAT reads the DAT function file to determine its

configuration.

DAT Function File

SCoL T I ~ DAT configuration is stored in the processor in a specialized configuration file. : .- - ..
called the DAT Function File. The DAT Function File, which is part of the user’s
control program, is described in the MicroLogix 1200 and MicroLogix 1500
Instruction Set Reference Manual, publication 1762-RM001B-US-P

Following a successful power-up sequence, the DAT enters the bit monitoring
mode.

@ Zilen-Bradiey

i '
. -
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(
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Power Save Timeout (PST) Parameter

The power save timeout turns off the DAT display after keypad activity has
stopped for 2 user-defined period of time. The power-save (DAT:0.PST) value is set
in the DAT Function File. The valid range is 0 to 255 minutes. The power-save
feature can be disabled by setting the PST value to 0, which keeps the display on
continuously. The defaulc value is 0. A

In power-save mode, a dash flashes in the left-most segment of the display. Press
any key (except F1 or F2) to return the DAT ro its previous mode. If F1 or F2 is
pressed, the DAT will change the value of the F1 or F2 status bits, but the display

remains in power-save mode._
Understanding the DAT Display

When the DAT enters either the bit or integer mode, the element number and its
dara are displayed, as shown below. The element number is either the integer or bit
locarion.

Bit Mode Display Integer Mode Display

@ Zien-Bradiey @ Alen-Bradley

2 LSRN PROTECTED S

T T 1 |

bitelement bit data integer integer data

number e OFF-0 element o .32 768 t0 32,767

* 01047 *ON-1 number  ———(undefined)
® — ——{undefined) ® 0to 47

If the displayed element is defined in the controller’s data file, and is not protected,
the element number flashes, indicating thar it can be modified. If the displayed
element is protected, the PROTECTED indicator light illuminates, and the
element number does not flash, indicating that the element cannot be modified.

If the element is undefined, the dara field displays three dashes. The element
number does not flash because the element does not exist.
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@ Allen-Bradley

Entering Bit Mode

- Bit mode allows you to view and modify up to 48 contiguous bit locations in the

’ controller. The DAT enters the bit mode automatically following a successful

\ power-up. The bit mode can also be selected by pressing the BIT key. If the bit

- mode was previously active, the DAT displays the last bit element monitored. If the
integer mode was active, the DAT displays the first bit element in the dara file.
However, there may be a brief delay while the DAT requests information from the
controller. During the delay, the working screen will display. See Working Screen
Operation on page 5-7. '

Entering Integer Mode

Integer mode allows you to view and modify up EB'.'Z'é*'f:Bntiglib’us' 16-bit integer
dara locations in the controller. To initiate integer mode, press the INT key. If the
integer mode was previously active, the DAT displays the last integer element
monitored. If the bit mode was active, the DAT displays the firsc integer element in
the dara file. However, there may be a brief delay while the DAT requests
information from the controller. If there is a delay, the working screen is displayed.

See Working Screen Operation on page 5-7.

’ Monitoring and Editing

1. Press the INT or BIT key to enter the desired mode. The element number
flashes (if not protected).

2. Use the up/down key to scroll and select an element (to scroll rapidly, hold the
up/down key). :

3. Press ENTER to edit the element. The element number becomes steady and
the dara flashes if it is not prorected.

4. Use the up/down key to change the dara. Bit values toggle between “ON” and
“OFF". Integer values increment or decrement. Holding down the up/down
key causes the integer value to increment or decrement quickly.
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NOTE If the dara is protected or ﬁndeﬁned, pressing the up/down key
scrolls to the next element in the list.
5. Press ENTER to load the new data. Press ESC or INT/BIT to discard the new
data.

F1 and F2 Functions

The function keys, F1 and F2, correspond to bits and can be used throughout the
control program as desired. They have no effect on bit or integer monitoring.

‘Each key has two corresponding bits in the DAT function file. The bits within the
DAT function file are shown in the table below.

Key 1Bits - |Address Data Format Type User Program Access
F1 Key |Pressed DAT:O/F?P Binary Status Read/Write
' Latched  |DAT:0/F1L Binary Status  |Read/Write
F2 Key |Pressed |DAT:0/F2P Binary Status  |Read/Write
Latched  |DAT.0/F2L Binary Status  (Read/Write
F1or F2 Key Pressed

The pressed-bits (DAT:0/F1P and DAT:0/F2P) function as push-buttons and
provide the current state of either the F1 or F2 key on the keypad. When the F1 or
F2 key is pressed, the DAT sets (1) the corresponding pressed key bit. When the F1
or F2 key is not pressed, the DAT clears (0) the corresponding pressed key bir.

F1or F2 Key Latched

The latched bits (DAT:0/F1L and DAT:0/F2L) function as latched push-buttons
and provide latched/toggle key functionality. When the F1 or F2 key is pressed, the
DAT sets (1) the corresponding latched key bit within the DAT Function File.
When the F1 or F2 key is pressed a second time, the DAT clears.(0) the
corresponding latched key bit.

Working Screen Operation

Because the DAT is a communications device, its performance is affected by the
scan time of the controller. Depending on the user program, if a long scan time is
encountered and the DAT waits for information from the controller, a working
screen is displayed. The working screen consists of three dashes that move across
the display from left to right. While the working screen is displayed, key presses are
not recognized. Once the DAT receives data from the controller, it returns to its -
normal mode of operation.

If you encounter excessive working screen conditions, you can minimize the effect
by adding an SVC instruction to the control program. Refer to the MicroLogix
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1200 and MicroLogix 1500 Programmable Controllers Instruction Ser Reference
Manual, publication 1762-RM001B-US-B, for information on the SVC

instruction.

Non-Existent Elements

When the DAT determines that an element number does not exist in the
controller, the element value displays as three dashes.

If the protection bit for an element is undefined, the DAT will assume that the
element is unprotected.

' Controller Faults
@ '

e e S The DAT checks for controller faults every-10-seconds:-~When the DAT dertects a
controller fault, the display shows “FL” in the element number field and the value
of the controller’s major fault word (52:6) is displayed in the value field, as shown
below. '

NOTE Ifan element value is being modified when the fault is detected,
the fault is stored until the modification is accepted or discarded.
' Then, the fault will be displayed.

- " Pressing ESC while the fault is being displayed returns the DAT to its previous

: mode. The fault is not removed from the controller, just from the DAT display
screen. The fault that was on screen will not display again and ¢annot be “recalled”.
If a new fault is detected, it will be displayed. If the initial fault is cleared and
returns at a later time, the DAT will display the fault at thar time.
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Error Conditions

When the DAT detects an error in its own operation, it displays the error screen.
The error screen consists of “Err” and a two-digit error code, as shown below.

@ Allen-Bradley

/\. The DAT can experience two different types of errors, internal errors and

-communication errors.

Internal DAT Errors

Internal DAT errors are non-recoverable. When the DAT experiences an internal
' error, it displays the error screen, and does not respond to any key presses. Remove
| and re-install the DAT. If this does not clear the error, the DAT must be replaced.

__.Communication Errors _ R ————

- The DAT continually monitors the interface berween the DAT and the controller
to ensure a good communication path. If the DAT loses communication with the
controller for more than three seconds, it generates an interface time-out error. The
DAT automarically attempts to re-establish communications. The error screen
displays until the DAT regains communications with the processor. All key presses
are ignored until the display clears.

f ‘ ' DAT Error Codes
( .
N Error Code |Description Caused by Recommended Action
00 Interface time-out Communication traffic Add SVC instructions to fadder program
011002 Power-up test failure  |Internal failure Remove and re-insert the DAT, If failure persists,
' . replace the unit.
031007 internal error Internal failure Remove and re-insert the DAT. If failure persists,
: replace the unit.
08 processor owned!!  |Another device has ownership of the controller |Release ownership by the other device
05 . access denied Cannot access that file because another device |Release file ownership by the other device
has ownership ‘ ’
311034 internal error Internal failure Remove and re-insert the DAT. If failure persists,
replace the unit. '

(1) This error can occur after a download in which communications configurations are changed. This error can be cleared by removing and re-installing the DAT, or by cycling
power to the controller.

Publication 1764-UMO001A-US-P

Page 168 of 494
Q-Pulse |d TMS790 Active 29/01/2014 9



S1 Main Sewer Main Sewer Part 3 Section 25 Electrical Allen Bradley Compact I/O Analogue Modules OM Manual Volume 3/4

5-10  Using Trim Pots and the Data Access Tool {DAT)

 Publication 1764-UM0C1A-US-P

Q-Pulse Id TMS790 Active 29/01/2014 Page 167 of 494



S1 Main Sewer Main Sewer Part 3 Section 25 Electrical Allen Bradley Compact I/O Analogue Modules OM Manual Volume 3/4

Chapter 6

:'\.

Real-Time Cioék
Operation

Q-Pulse |d TMS790

Using Real-Time Clock and Memory Modules

Five modules with different levels of functionality are available for use with the

" MicroLogix 1500 controller.

Catalog Number Function Memory Size
1764-RTC Real-Time Clock not applicable
1764-MM1 Memory Module 8K

1764-MM2 Memory Modulg A 16K
1764-MM1RTC Memory Module and Real-Time Clock 8K
1764-MM2RTC Memory Module and Real-Time Clock 16K

Removal/Insertion Under Power

The real-time clock module can be installed or removed at any time without risk of
damage to either the module or the controller. If a module is installed while the
MicroLogix 1500 is in an executing mode (Run or Remote Run), the module is not
recognized until either a power cycle occurs, or until the controller is placed in a
non-executing mode (program mode or fault condition).
Removal of the memory module is detected within one program scan. Removal of

the real-time clock under power causes the controller to write zeros to the (RTC)

Functon File.

Real-Tlme Clock Function File

The real-time clock provides year, month, day of month, day of week, hour,
minure, and second information to the Real-Time Clock (RTC) Function File in
the controller. Refer to the MicroLogix 1200 and MicroLogix 1500 Instruction Set
Reference Manual, publication 1762-RM001B-US-P for information about the
RTC function file.

Accuracy

The following table indicates the expected accuracy of the real-time clock at various
temperatures.

Ambient Temperature
0°C (+32°F)
+25°C (+77°F)

Accuracy“)

+34 10 -70 seconds/month
+36 to -68 seconds/month
+40°C (+104°F) +29 to -75 seconds/manth
+55°C (+131°F) -133 t0 -237 seconds/month

{1) These numbers are expected worst case values overa 31 day month,
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_ Writing Data to the Real-Time Clock

When valid data is sent to the real-time clock from the programming device, the
new values take effect immediately.

The real-time clock does not allow you to write invalid date or time data.
RTC Battery Operation

The real-time clock has an internal battery that is not replaceable. The RTC
Function File features a battery low indicator bit (RTC:0/BL), which shows the

_status of the RTC battery. When the battery is low, the indicaror bit is set (1). This

means that the battery may fail within 14 days and the real-time clock module
needs to be replaced. When the battery low indicator bi is clear (0), the battery
level isvécceptable or a real-time clock is not attached.

If the RTC battery is low and the controller is powered, the RTC dpcrates
normally. If the controller power is removed and the RTC battery is low, RTC data
may be lost. .

Use the Disable Clock button in your programming device to disable the real-time
clock before storing a module. This decreases the drain on the bactery during
storage.

Table 6.1 RTC Battery Life Expectancy

Battery State  |Temperature Time Duration

Operating 0°C to +40°C (+32°F to +104°F) 5 years!!

Storage -40°C to +25°C (-40°F to +77°F) 5 years minimum
+26°C to +60°C (+79°F to +140°F) 3 years minimum

{1} The operating life of the battery is based on 6 months of storage time before the real-time clock is used.

ATTENTION

Operating with a low battery indication for more than 14 days
may result in invalid RTC data if controller power is lost.
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Memory Module

Operation

Q-Pulse Id TMS790

The memory module supports program back-up as well as the following features:
® User Program and Data Back-Up
. Proéram Compare‘
* Dara File Download Protection
* Memory Module Write Protection

e Removal/Insertion Under Power

User Program and Data Back-Up

The memory module provides a simple and flexible program/data transport
mechanism, allowing the user to transfer the program and data'to the controller
without the use of a personal computer and programming sofrware.

The memory module can store one user program at a time.

During transfers from-a meméry module, the controller’s RUN LED flashes.

Program Compare

The memory module can also provide application securiry, allowing you to specify
that if the program stored in the memory module does not match the program in

- the controller, the controller will not enter an executing (run or remotetun):mode. -~
To enable this feature, set the $:2/9 bit in the system status file. Refer to the

MicroLogix 1200 and MicroLogix 1500 Instruction Set Reference Manual for more
informartion. :

Data File Download Protection

The memory module allows the user to specify individual dara files in the
controller that are protected from the download procedure. This allows user dara to
be saved (not overwritten) during a download.

NOTE Daca file download protection is only functional if the processor

does not have a fault and if all protected dara files in the memory
module exactly match the protected dara file structure within the
controller. Refer to the MicroLogix 1200 and MicreLogix 1500
Instruction Ser Reference Manual for information on protecting
dara files during download.
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Memory Module Write Protection

The memory module supports write-once, read-many behavior. Wrice protection is
enabled using your programming software.

c write protection cannot be re . a
T TP Ll Once set, write protection cannot be removed. A change cannot

e made to the control program or dara stored in 2
write-protected memory module: If a change is required, you
must use a different memory module.

Removal/Insertion Under Power

The mémory module canbe installed or removed at any time without risk of
damage to either the memory module or the controller. If a memory module is
installed while the MicroLogix 1500 is executing, the memory module will not be
recognized until either a power cycle occurs, or until the controller is placed in a
non-executing mode (program mode or fault condition).

Memory Module Information File

The controller has a Memory Module Information (MMI) File which provides
status from the attached memory module. At power-up or ori detection of a
memory module being inserted, the catalog number, series, revision, and type

_ (memory module and/o¥ teal-time clock) are identified and written to the MMI.

file. Ifa memory module and/or real-time clock is not attached, zeros are written to
the MMI file. Refer to the MicroLogix 1200 and MicroLogix 1500 Instruction Set
Reference Manual, publication 1762-RM001B-US-P, for more information.
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Appendix A
Specifications
' comm"er Table A.1 General Specifications
Specifications Description 1764-24BWA 1764-24AWA 1764-28BXB
Number of 1/0 12 inputs 12 inputs 16 inputs
12 outputs 12 outputs 12 outputs
Line Power 85 to 265V ac 85 to 265V ac 2041030V dc
at47 to 63 Hz at47 to 63 Hz
Power Supply Usage  [88 VA 70 VA 30VA

Q-Pulse Id TMS790

Power Supply inrush

120V ac = 25A for 8 ms {120V ac = 25A for 8 ms|24V dc = 4A for 150 ms
240V ac = 40A for 4 ms|240V ac = 40A for 4 ms

. User Power Output 24V dc at 400 mA, none -~ |nong!®
400 pF max. .

input Circuit Type 24V dc, sink/source 120V ac 24V dc, sink/source

Output Circuit Type relay relay Grelay, 6 FET transistor
S L S (24V-dc source) -~ -~ - -
~ Operating Temp. +0°C to +55°C {+32°F to +131°F) ambient

Storage Temp. -40°C to +85°C (-40°F to +185°F) ambient?!

Operating Humidity 5% to 5% relative humidity {non-condensing)

Vibration

Operating: 10 to 500 Hz, 5G, 0.030 in. max. peak-to-peak
Relay Operation: 2G ’ ’

Shock (without Data
Access Tool installed)

Operating: 30G panel mounted {15G DIN Rail mounted)
Relay operation: 7.5G panel mounted (5G DIN Rail mounted)
Non-Operating: 40G panel mounted (30G DIN Rail mounted)

Shock {with Data

" Access Tool installed)

Operating: 20G panel mounted {15G DIN Rail mﬁu}lied)
Retay operation: 7.5G panel mounted (5G DIN Rail mounted)

Non-Operating: 30G pane! mounted {20G DIN Rail mounted)

Agency Certification « UL 508
o C-UL under €SA C22.2 no. 142
o Class |, Div. 2, Groups A, B, C, D
{UL 1604, C-UL under CSA €22.2 no. 213}
« CE compliant for all applicable directives
The madule has passed testing at the following levels:

Electrical/EMC

o |IEC1000-4-2: 4 kV contact, 8 kV air, 4 kV indirect
» [EC1000-4-3: 10 V/m
e [EC1000-4-4: 2 kV, 5 kHz; communications cable: 1 kV, 5 kHz

* |EC1000-4-5: communications cable1 kv galvanic gun
-/0: 2kV CM, 1 kV DM, ‘
-Power Supply (1764-24AWA/1764-24BWA): 4 kV CM, 2 kY DM
-Power Supply (1764-28BXB): 0.5 kV CM, 0.5 kV DM

« |EC1000-4-6: 10V, communications cable 3V

Terminal Screw Torque

1.13 Nm {10 in-Ib} rated; 1.3 Nm (12 in-Ib) maximum

Programming Software

For 1764-LSP Series A Pracessors: RSLagix 500, Version 3.01.08 or
higher, RSLinx, Version 2.10.118 or higher

For 1764-LSP and 1764-LRP Series B Processors: RSLogix 500; Version
4.00.00 or higher.

{1) See Choosing a Power Supply on page A-2.

{2) Recommended storage temperature for maximum battery life (5 years typical with normal operating/storage
conditions) of the 1751}~HTC, 1764-MM1ARTC, and 1764-MM2HTQ is -40°C ta +40°C (-40°F 10 +104°F). Battery life is
significantly shorter at elevated temperatures.
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A-2  Specifications

Choosing a Power Supply

This section conrains informarion for selecting a power supply for applications
using a 1764-28BXB base unit. Use the tables in Appendix F to calculare the total
power (Watts) consumed by the system. Wich that informarion, use the graphs
below to chose a power supply. You can use either current or power, depending on
how the power supply is rated. '

Figure 1.1 Input Current Required
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Figure 1.2 input Power Required
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Table A2 Input Specifications

Descrigtion 1764-24AWA 1764-24BWA and 1764-28BXB
Inputs 0 thru 7 Inputs 8 and Higher
- On-State Voltage 7910 132V ac 14 t0 30.0V dc at 30°C {10 t0 30.0V dc at 30°C
Range . {86°A) (86°F)
14 t0 26.4V dc at 55°C |10 to 26.4V dc at 55°C
{131°F) (131°F)
Off-State Voltage  [0.to 20V ac 0toSVdc
Range
Operating Frequency |47 Hz to 63 Hz 1 kHz to 20 kHz 1 kHz to 500 HZ"
On-State Current:
® minimum e 50mA at79Vac e 25mAat 14Vdc e 20mAat10Vde -
- - - -enominal .- -|e120mAati20Vac |e 7.3mAat 24V dc e 89mAat24Vdc
. * maximum * 160mAat132Vac |« 120mAat30Vdc |« 120mAat30Vdc
' QOff-State Leakage  {2.5 mA minimum 1.5 mA minimum
. ) Current
Cee e S Nominal Impedance |12k ohms at 50 Hz 3.3k ohms © 27K ohms
' 10k ohms at 60 Hz
Inrush Current {max.) [250 mA at 120V ac Not Applicable - Not Applicable

(1) Scan-time dependant.

NOTE The 1764-24AWA input circuits (inputs 0-11) do not support

adjustable filcer settings. They have maximum turn-on and
‘ maximum turn-off times of 20 milliseconds.

| . Table A.3 Response Times for High-Speed dc Inputs 0 Through 7
{applies to 1764-24BWA and 1764-28BXB)

Maximum High-Speed |Filter Minimum |Maximum |[Minimum [Maximum
Counter Frequency at Setting |ONDelay {ONDelay |OFF Delay |OFF Delay
50% Duty Cycle (KHz) {ms}) {(ms) {ms) {ms) - {ms)}
20.000 0.025 0.005 0.025 0.005 0.025
‘ 6.700 0.075 0.040 0.075 0.045 0.075
p . ' 5.000 . 0.100 0.050 0.100 0.060 6.100
‘ 2.000 0.250 0.170 0.250 - 0210 0.250
1.000 0.500 0.370 0.500 0.330 0.500
0.500 1.000 0.700 1.000 0.800 1.000
0.200 - 2.000 1.700 2.000 1.600 2.000
0.125 4000 3.400 4000 3.600 4.000
‘ ' . 0.063 ' goooit  [6.760 8.000 7.300 8.000
| : 0.031 16.000 14.000 16.000 14.000 16.000

(1} Thisis the default setting.
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Table A.4 Response Times for Normal dc Inputs 8 Through 11 (1764-24BWA)
and 8 Thraugh 15 {1764-28BXB)

Maximum Frequency [Filter Minimum |Maximum [Minimum [Maximum
at50% Duty Cycle Setting |ONDelay |ONDelay [OFFDelay |OFF Delay
{(kHz) (ms) {ms) {ms) {ms) (ms)

1.000 0.500 0.090 0.500 0.020 0.500
0.500 1.000 0500 1.000 0.400 1.000
0.250 2.000 1.100 2.000 1.300 2.000
0.125 4.000 2800 4.000 2.700 4.000
0.063 g.ooof™ [5.800 8.000 5.300 8.000
0.031 16.000 11.000 16.000 10.000 16.000

(1] This s the default setting.

Table A.5 Relay Contact Rating Table 1764-24AWA, -24BWA, -28BXB

Maximum Amperes Amperes Voltamperes

Volts . . .[Make Break Continuous - [Make Break
240V ac 7.5A 0.75A 25A 1800VA 180vAlN
120V ac 15A 1.5A

125V dc 0.22712 ] 1.0A 28VA

24V de 1.2412 20A . 28VA

(1) The total toad controlled by the 1764-24AWA and 1764-24BWA is limited to 1440VA [break).

{2) For dc voltage applications, the make/break ampere rating for. relay contacts can be determined by dividing 28 VA by
the applied dc veltage. For example, 28 VA/48V dc = 0.58A. For dc voltage applications less than 14V, the make/break
ratings-for relay contacts-cannot exceed 2A.

Table A.6 OQutput Specifications - Maximum Continuous Current -

Specification 1764-24AWA, -24BWA [1764-28BXB
Current per Cammon 8A 8A
Current per Controller |at 150V Maximum 24A . |18A

at 240V Maximum 20A 18A

Table A.7 1764-28BXB FET Output Specifications

Specification General Operation High Speed Operation!"
(Qutputs 2thru 7) |(Outputs 2 and 3 Only)

User Supply minimum 204V dc 204V de

Voltage maximum 26.4V dc 26.4V dc

On-State Voltage  [at maximum load current | 7V dc Not Applicable

Drop - |at maximum surge 25Vde Not Applicable
current

Current Rating per |maximum load 1A at 55°C (131°F) [100 mA

Point -|1.5A at 30°C (86°F) .
minimum |oad 1.0 mA 10 mA
maximum leakage 1.0mA 1.0mA
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Table A.7 1764-28BXB FET Output Specifications

Specification General Operation High Speed Operation!!!
(Qutputs 2 thru 7) |(Outputs 2 and 3 Only)
Surge Current per [peak current . 4.0A Not Applicable
Point maximum surge duration |10 msec - Not Applicable
maximum rate of once every second  |Not Applicable
repetition at 30°C (86°F} ’

maximum rate of ance every 2
repetition at 55°C (131°F){seconds

Not Applicable

Current per maximum total 6A Not Applicable
Commen

Turn-On Time maximum 0.1 msec 6 psec
Turn-Off Time maximum 1.0 msec 18 psec
Repeatability =~ |maximum n/a 2sec” -

1 psec per 5°C
{1 psec per 9°F)

' N : Drift ) maximum n/a

e+ {1 Outputs 2 and 3 are designed to provide increased functionality over the other FEF oﬁtputs {4 through 7). They may be ™~~~
used like the other FET transistor outputs, but in addition, within a limited current range, they may be operated ata
higher speed. Outputs 2 and 3 also provide a pulse train output (PTO) or pulse width modulation output (PWM)
function.

Table A.8 Working Voltage (1764-24AWA)

Specification

1764-28AWA

Power Supply Input to Backpiane

Isolation

Verified by one of the following dielectric tests; 1836V
ac for 1 second or 2596V dc for 1 second -

265V Working Voltage {IEC Class 2 reinforced insulation)
Input Group ta Backplane Isclation and | Verified by one of the following dielectric tests: 151V ac
Input Group to Input Group iselation  {for 1 second or 2145V dc for 1 second

: 132V Working Voltage {IEC Class 2 reinforced insulation)
QOutput Gréup to Backplane Isolation | Verified by one of the following dielectric tests: 1836V
ac for 1 second or 2596V dc for 1 second
265V Working Voltage (IEC Class 2 reinforced insulation)
QOutput Group to Output Group Verified by one of the following dielectric tests: 1836V
Isolation ) ac for 1 second or 2596V dc for 1 second

: : 265V Working Voltage (basic insulation) 150V Working
‘ Voltage {IEC Class 2 reinforced insulation).
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Table A.3 Working Voltage (1764-24BWA)

Specification

1764-24BWA

Power Supply Input to Backplane
Isolation

Verified by one of the following dielectric tests: 1836V
ac for 1 second or 2596V dc for 1 second

265V Working Voltage (IEC Class 2 reinforced insulation)

Power Supply User 24V Output to
Backplane Isolation

Verified by one of the following dielectric tests: 600V ac
for 1 second or 848V dc for 1 second

S0V Working Voltage (IEC Class 2 reinforced insulation)

Input Group to Backplane Isolation and
Input Group to Input Group Isolation

Verified by one of the following dielfectric tests: 1200V
ac for 1 second or 1697V dc for 1 second

75V dc Working Voltage {IEC Class 2 reinforced
insulation)

Output Group to Backplane Isolation

Verified by one of the following dielectric tests: 1836V
ac for 1 second or 2596V dc for 1 second

265V Waorking Voltage (IEC Class 2 reinforced
insulation).-

. Output Group to Output Group

Isolation.

{Verified by one of the following dielectric tests: 1836V

ac for 1 second or 2596V dc for 1 second

265V Working Voitage (basic insulation] 150V Working
Voltage (IEC Class 2 reinforced insulation)

Tabie A.10 Working Voltage (1764-28BXB)

Specification

1764-28BXB

Input Group to Backplane Isolation and
Input Group to Input Group Isolation

Verified by one of the following dielectric tests: 1200V
ac for 1 second or 1697V dc for 1 second

75V dc Working Voltage {IEC Class 2 reinforced
insulation) :

FET Output Group to Backplane
Isolation and FET Qutputs Group to
Group

Verified by one of the following dielectric tests: 1200V
ac for 1 second or 1697V dc for 1 second

75V dc Working Voitage. (IEC Class 2 reinforced
insulation}

Relay Output Group to Backplane
Isolation

Verified by one of the following dielectric tests: 1836V
ac for 1 second or 2596V dc for 1 second

265V Working Voltage (IEC Class 2 reinforced insulation)

Relay Qutput Group to Relay and FET
Output Group Isolation

Verified by one of the following dielectric tests: 1836V
ac for 1 second or 2596V dc for 1 second

265V Working Voltage (basic insulation}.150V Working
Voltage (IEC Class 2 reinforced insulation)

Transistor Qutput Transient Pulses

Refer to page 3-15 for “Transistor Oucput Transienc Pulses”.
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Controller Dimensions See page 2-11 for Base Unit Mounting Dimensions.
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For more than 2 modules: {number of modules - 11X 35 mm {1.38 in.J e 285
Refer to host controller for this dimension. 1.38)] 1.12]
: + -+ <+
132
: {5.197)
f 122.6:0.2
; (4.8260.008)
3| 4] 4| +
:
End Cap . _
i
! 32mm
; {1.26in.)
. ! ) 18 mm —
‘ (0.71in)
i
i Y
118 mm '

This illustration shows-the  (4.65in.)

1769-ECR right end cap. For

the 1769-ECL left end cap,

the drawing would be

reversed. :

(s

Dimensions are in mm (inches).

Active 29/01/2014
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Hole spacing
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Replacement Parts

This chapter contains the following information:’
* a table of MicroLogix 1500 replacement parts

* procedure for replacing the lithium battery

® illustrations of the MicroLogix 1500 replacement doors and terminal blocks

The table below provides a list of replacement parts and their catalog number.

Description

Catalog Number

Lithium Battery (See page B-2.)

1747-BA .

ESD Barrier-

1764-RPL-TRM1

Base Terminal Doors {See page B-5.) .

1764-RPL-TDR1

Processor Access Door {See page B-5.)

1764-RPL-CDR1

Door Combination Kit, includes ESD Barrier, Terminal Door Access Door,
Base Comms Door (See page B-5.), and Trim Pots/Mode Switch Cover Door
(See page B-5.)

1764-RPL-DR

17-Point Terminal Block {for mputs on 1764-24AWA and -24BWA bases)
(See page B-4.) -

1764-RPL-TB1

21-Point Terminal Block {for |nputs of 1764-28BXB and outputs for all base
units){See page B-4.)

1764-RPL-T8B2
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B-2 Replacement Parts

Lithium Battery |
When the processor’s Battery Low indicator is lit, install a |
(1747-BA) IMPORTAN

replacement battery immediately. After the indicator turns on, the _
battery lasts for ac leasc:

* 14 days for the 1764-LSP
e 7 days for the 1764-LRP

Installing ' : ‘

Follow the procedure below to ensure proper replacement barcery installation.

T r g Do not remove the permanent battery when installing -

. replacement bartcery. ‘

. ' 1. Insert battery into replacement battery pocket with wires facing up.
s ’ 2. Insert replacemeént battery wire connector into connector port.

3. Secure battery wires under wire latch (as shown below). ' |

Replacement Battery Pocket A ‘

4
Replacement Battery R
- oc INPUYS”. . . -
oocoaQ
Qoo
. oQoo
Battery Connector Wires ——|j R
a our
a
o
2 \
a
a .
a
-
‘Permanem Battery ]
. (DO NOT ATTEMPT
‘ TO REMOVE)

Connector Part Wire Latch ‘

Wire Connector
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Battery Handling

Follow the procedure below to ensure proper battery operation and reduce personnel hazards.
» Use only for the intended operation.

» Do not ship or dispose of cells except according to recommended procedures.

+ Do not ship on passenger aircraft.

ATTENTION [ Do not charge the batteries. An explosion could result or the cells could

overheat causing bums.

» Do not open, puncture, crush, or otherwise mutilate the batteries, A
possibility of an explosion exists and/or toxic, corrosive, and flammable
liquids would be exposed.

» Do not incinerate or expose the batteries to h:gh temperatures. Do not
attempt to solder batteries. An explosion could result.

* Do not short positive and negative terminals together. Excessive heat can -
build up and cause severe burns.

. Storing
- Store lithium batterles in a cool, dry environment, typically +20°C to +25°C {+68°F to 77°F) and
40% t0 60% humldlty Store the batteries and a copy of the battery instruction sheet in the

original container, away from flammable materials.

Transporting

One or Two Batteries

Each battery contains 0.23 grams of fithium. Therefore, up to two batteries can be shipped

together within the United States without restriction. Regulations governing shipment to or
within other countries may differ.

Three or More Batteries

Procedures for the transportation of three or more batteries. shlpped together within the United

States are specified by the Department of Transportation (DOT) in the Code of Federal

Regulations, CFR49, “Transportation.” An exemption to these regulations, DOT - E7052, covers

the transport of certain hazardous materials classified as flammable solids. This exemption
authorizes transport of lithium batteries by motor vehicle, rail freight, cargo vessel, and
cargo-only aircraft, providing certain conditions are met. Transpart by passenger aircraft is not
permitted.

A special provision of DOT-E7052 (11th Rev., October 21, 1982, par. 8-a) provides that:
“Persons that receive cell and batteries covered by this exemption may reship them pursuant
to the provisions of 49 CFR 173.22a in any of these packages authonzed in th|s exemption

' including those in which they were received.” .

‘ : The Code of Federal Regulations, 43 CFR 173.22a, relates to the use of packaging authorized
under exémptions. Inpart, it requires that you must maintain a copy of the exemption at each
facility where the packaging is being used in connection with shipment under the exemption.
Shipment of depleted batteries for disposal may be subject to specific regulation of the countries
involved or to regulations endorsed by those countries, such as the IATA Articles Regulations of
the International Air Transport Association, Geneva, Switzerland.

IMPORTANT Regulations for transportation of lithium batteries are periodically revised.
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B-4  Replacement Parts

Replacement Terminal
Blocks .

* Publication 1764-UM001A-US-P
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Disposing

ATTENTION Do not incinerate or dispose of lithium batteries in general trash collection.
Explosion or violent rupture is possible. Batteries should be collected for

disposal in a manner to prevent against short-circuiting, compacting, or
destruction of case integrity and hermetic seal.

For disposal, batteries must be packaged and shipped in accordance with transportation
regulations, to a proper disposal site. The U.S. Department of Transportation authorizes shipment
of “Lithium batteries for disposal” by motor vehicle only in regulation 173.1015 of CFR 49
(effective January 5, 1983). For additional information contact:

U.S. Department of Transportation

Research and Special Programs Administration
" 400 Seventh Street, S.W.

Washington, D.C. 20590
Aithough the Environmental Protection Agency at this time has no regulations specific to lithium
batteries, the material contained may be considered toxic, reactive, or corrosive-The person
disposing of the material is responsible for any hazard created in doing so. State and local
regulations may exist regarding the disposal of these materials.
For a lithium battery product safety data sheet, contact the manufacturer:

Sanyo Energy Corporation Tadiran Electronic industries

20071 Sanyo Avenue 2 Seaview Blvd.
San Diego, CA 92173 Port Washington, NY 11050

(619) 661-4801 . (516) 621-4980

This figure illustrates how to replace the
MicroLogix 1500 terminal blocks.
Caralog Numbers:
¢ 1764-RPL-TB1: 17-point terminal block
® 1764-RPL-TB2: 21-point terminal block
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Replacement Doors

Q-Pulse |d TMS790

The following figures illustrate the procedure for installing the MicroLogix 1500

replacernent doors.

Base Terminal Door
(1764-RPL-TDR1)

Processor Access Door
(1764-RPL-CDR1)

Base Comms Door

(included in 1764-RPL-DR)

Trim Pots/Mode Switch Cover Door
(included in 1764-RPL-DR)
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Appendix C

Troubleshooting Your System

This chapter describes how to troubleshoot your controller. Topics include:
¢ understanding the controller LED_ status
¢ controller error recovery model
¢ identifying controller faults

¢ calling Rockwell Automation for assistance

. Understanding- The conrroller status LE Ds providAe a mechanism to determine the current status of
controller LEDs | the control_lqr,lf.a programming device is not present or gvallable.
LED Color Indicates
POWER off no input power
) ' green power on
E E § E RUN off - |controller is not in Run mode or REM Run
| i green controller is in Run mode or REM Run
:-:: é § E E green system is not in Run mode; memory module transfer is in
wall 82 oo flashing progress ) ' R
=3 FAULT off = no fault detected ,
¥ red flashingjfaulted user program
L ) red processor hardware fault or critical fault
FORCE off no forces installed
amber . |{forces installed
BATTERY LOW off battery OK )
. red battery needs replacement (See page B-2.)
o COMM 0 off flashes when communications are active
' ' green
COMM 1 off flashes when communications are active
(1764-LRP only)  |green )
pcommtt off user configured communications mode is active
. green default communications mode active
INPUTS off input is not energized
amber input is energized {logic status)
OUTPUTS off outputis not energized
amber output is energized (logic status)

(1} When using a 1764-LRP processor, the DCOMM LED appiies only to Channel 0.

Publication 1764-UMO001A-US-P

4
Q-Pulse Id TMS790 Active 29/01/2014 Page 188 of 49



S1 Main SeWer Main Sewer Part 3 Section 25 Electrical Allen Bradley Compact I/O Analogue Modules OM Manual Volume 3/4

C-2  Troubleshaoting Your System

When Operating Normally

The POWER and RUN LED:s are on. If a force condition is active, the FORCE |

LED turns 6n and remains on uncil all forces are removed. |

When an Error Exists

If an error exists within the controller, the controller LEDs operate as described in
the following tables.

If the LEDS |The Following Probable Cause |Recommended Action
indicate:  |Error Exists

Al LEDS off |No input power or |No Line Power Verify proper line voltage and

. power supply error connections to the controller,
. Power Supply This problem can occur intermittently if
S, ] : Overloaded . |powersupply is overloaded when output
’ : ' s loading and temperature varies.
Power and |Hardware faulted {Processor Cycle power. Contact your local -
FAULT LEDs Hardware Error Rockwell Automation representative if
on solid ’ the error persists.
' Loose Wiring Verify connections to the controller,
‘ Power LED |Application fault  {Hardware/ 4. Monitor Status File Word S:6 for |
| onand | Software Major major error code. See page C-4 for |
| FAULT LED Fauit Detected more information.
RS . flashing _ + - +'5.-Remove hardware/software

condition causing fault.”

6. Clear Major Erfor Halted flag, bit

SZan13. - .

7. Attempt a controller Run mode entry.
If unsuccessful, repeat recommended
action steps above or contact your
local Rockwell Automation
distributor.
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Troubleshooting Your System  €-3

Controller Error
Recovery Model

Identify the error code
and description.

A

Refer to page C-2 for
probable cause and
recommended action.

A

Clear fault.

v

- Correct the condition
causing the fault.

A

Return controlier to
RUN or any of the
REM test modes.

A

Test and verify -
system operation.

Use the following error recovery model to help you diagnose software and hardware
problems in the micro controller. The model provides common questions you
might ask to help troubleshoot your system. Refer to the recommended pages

within the model for further help.

No Is the error T
hardware <+ Start
related? S~
- Are the wire Tighten wire
connections connections.
tight?

Is power supplied
to the controller?

Is the Power
LED on?

Refer to page C-2 for
probable cause and -
recommended action.

T§the RUN -
LED on?

Is aninput LED

Is the Fault LED on?
status?

"See page C-2 for
probable cause and
recommended action.

Q-Pulse |d TMS790

Check power.

accurately showing

A

‘recommended- action.

y
See page C-2 for
probable cause and
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Identifying Controller
Faults

Publication 1764-UM001A-US-P
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While a program is executing, a fault may occur within the operating system or

your program. When a fault occurs, you have various options to determine what

. the faultis and how to correct it. This section describes how to clear faults and

provides a list of possible advisory messages with recommended corrective actio

Automatically Clearing Faults

You can automatically clear a fault by cycling power to the controller when the
Fault Override at Power-up bit (S:1/8) is set in the status file.

ns.

You can also configure the controller to clear faults and go to RUN every time the

controller is power cycled. This is a feature that OEMs can build into their

equipment to allow end usersto reset the controller. If the controller faulss, it can

be reset by simply cycling power to the machine. To accomplish this, set the
following bits in the status file:

- 82:1/8 - Fault Override at Power-up - - --
¢ §2:1/12 - Mode Behavior

If the fault condition still exists after cycling power, the controller re-enters the fault

mode. For more information on status bits, refer to the MicroLogix 1200 and
MicroLogix 1500 Instruction Set Reference Manual,

NOTE You can declare your own application-specific major fault by
writing your own unique-value to S:6-and ‘then serting bit'S:1/
to prevent reusing systemn defined codes. The recommended
values for user defined faults are FFOO to FFOE.

Manually Cle_aring Faults Using the Fault Routine

"The occurrence of recoverable or non-recoverable user faults can cause the user

13 '

fault subroutine to be executed. If the fault is recoverable, the subroutine can be

used to correct the problem and clear the fault bit S:1/13. The controller then
continues in the Run or test mode. ‘

The subroutine does not execute for non-user faults. Refer to the MicroLogix 1200
and MicroLogix 1500 Instruction Set Reference Manualfor information on creating a

user fault subroutine.

Fault Messages

Refer to the MicroLogix 1200 and 1500 Instruction Set Reference Manual for the

controller fault messages that can occur during operation of the MicroLogix 1500
programmable controllers. Each fault message includes the error code description,

the probable cause, and the recommended corrective action.
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Troubleshocting Your System  C-5

Ca"mg Rockwell if {o;dneed l;o ?onLac;Pl\lock.weU(At'ltomati:ﬁ? or)local distriburor for assistance, it is
Automation for elptul to obrain the following (prior to calling):

Assistance * controller type, series letter, and revision letter of the base unit

* series letter, revision letter, and firmware (FRN) number of the processor (on
bottom side of processor unit)

¢ controller LED status

. céntroller‘error codes (found in S2:6 of status file).
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Appendix D

Upgrading Your Operating System

The operating system (OS) can be upgraded through the communication porton

the controller. In order to download a new operating system, you must have the
following: '

® ControlFlash™ Uégrade Kit containing the new OS

® 2 Windows 95®, Windows 98® or Windows NTT™ based computer to run
the download software. '
- The ControlFlash™ Upgrade Kit includes:
’ * the operating system upgrade to be downloaded

* the ControlFlash programming tool, along with its'support drivers and on-line

help

® a readme first file explaining how to upgrade the operating system -

Preparing for Upgrade Before upgrading the controller’s operating system, you must:

* Obrain the operating system upgrade from :
" from your local Rockwell Automation distributor

T a7 e (nstalling a new operating system deletes the controller’s user

program. :

ix or

* Install the ControlFlash Software. Double click the processor catalog number/
firmware revisiop number to install the operating system upgrade.

e The controller must be configured for default communications (use

~ communications toggle push button; DCOMM LED on) and be in the
’ _ Program mode to allow the download of a new operating system.
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D-2  Upgrading Your Operating System

1 The following steps occur during che upgrade process.
e Ofmlngt e upgrade ' g step g Pg P
1. Controller mode and communications paramerters are checked.
2. Download begins.

3. During the download, the Force, Battery, and Comms LEDs perform a
walking bit pattern.

4. When the download is complete, the integrity of the new OS is checked. If the
new OS is corrupt, the controller sends an error message to the computer and
flashes the Missing or Corrupt OS LED pattern. See“Missing/Corrupt OS
LED Pattern” below.

5. Following a successful transfer, the Power, Force, and Battery LEDs flash on
and remain on for five seconds. Then the controller resets.

4

' Missmg/Corrupt OS LED When' an operating system download is not successful or if the controller does not
contain a valid operating system, the controller flashes the Run, Force, and Fault

Pattern ) LEDS on and off.
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Appendix E

Understanding Communication Protocols

Use the information in this appendix to understand the differences in
communication protocols. The following protocols are supported from the RS-232
communication channel;

¢ DF1 Full-Duplex

* DFI1 Half-Duplex Slave

e DH-485
"« Modbus RTU Slave (1764-LS>P and 1764-LRP Series B Processors only)
. - ® ASCII (1764-LSP and 1764-LRP Series B Processors only)

See Communication Connections on page 4-1 for informarion about required
network devices and accessories.

Rs-232 Communication The communicacions port on the MicroLogix 1500 utilizes an RS-232 interface.
RS-232 is an Electronics Industries Association (EIA) standard chat specifies the
Interface ; ;or e e ; :
electrical characteristics for serial binary communication. It provides you with a
’ variety of system configuration possibilities; (RS-232 defines electrical- -
characteristics; it is 7ot a protocol.)

One of the biggest benefits of an RS-232 interface is thar it lets you easily integrate
telephone and radio modems into your control system.

DF1 Full-D uplex ' DF1 Full-Duplex protocol is an open protocol developed by Allen-Bradley. It
Protocol provides 2 point-to-point connection between two devices. DF1 Full-Duplex
5 ' protocol combines data transparency (American National Standards Institute ANSI
' - X3.28-1976 specification subcategory D1) and 2-way simultaneous transmission
with embedded responses (subcategory F1).

MicroLogix 1500 controllers support the DF1 Full-Duplex protocol via RS-232
connection to external devices such as computers, conrr‘ollers, and other interface

devices that support DF1 Full-Duplex:

DF1 is an open protocol. Refer to DF? Protocol and Command Set Reference
Manual, publication 1770-6.5.16, for more informartion. -
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E-2  Understanding Communication Protocals

DF1 Full-Duplex Operation

DF1 Full-Duplex protocol (also referred to as DF1 point-to-point protocol) is
useful where RS-232 point-to-point communication is required. DF1 protocol
controls message flow, detects and signals errors, and retries if errors are derected.

When a communication channel is configured for DF1 Full-Duplex, the following
parameters can be changed:

Table E.1 DF1 Full-Duplex Configuration Parameters

Parameter Options Default
Baud Rate 300, 600, 1200, 2400, 4800, 9600, 19.2K, 38.4K 19.2K
Parity -none, even none
Source ID (Node Address) 0 to 254 decimal 1.

Control Line no handshaking, Full-Duplex modem handshaking no handshaking
Error Detection CRC, BCC CRC
Embedded Responses auto-detect, enabied auto detect
Duplicate Packet (Message) Detect enébled, disabled enabled
ACK Timeout 1 t0 65535 counts (20 ms increments) 50 counts
NAK retries 010 255 3 retries
ENQ retries 0to 255 3 retries
Stop Bits not a setting, always 1 1

Publication 1764-UMO001A-US-P

Example DF1 Full-Duplex Connections

For information about required network connecting equipment, see
Communication Connections on page 4-1.

Connecting to a PC to Channel 0

We recommend using an Advanced Interface Converter (AIC+), catalog number
1761-NET-AIC, as your oprical isolator, as shown below. See page 4-10 for specific
AIC+ cabling information.

m————1 MicroLogix 1500 with 1764-LSP
1@ or 1764-LRP processor
& .

1761-CBL-AMO0
or 1761-CBL-HMO2

1747-CP3 or 1761-CBL-AC00

]
MicroLogix 1500 provides power == e

to the AIC+ or an external power Personal Computer
supply may be used.
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Understanding Communication Protocols ~ E-3

DF1 Full-Duplex protocol {to 1 controller)
DF1 Half-Duplex Slave protocol {to multiple controllers when a
DF1 Half-Duplex Master is present)

' Personal

Computer

Protocol.

DF1.Full-Duplex protocol {to 1 controlle})
DF1 Half-Duplex Slave protacol {to multiple controllers when a
DF1 Half-Duplex Master is present)

Q-Pulse |d TMS790

/ .
- " Personal | rE
) Computer
‘ Protocol
|

Connecting a PC to Channel 1

Micrologix
1500 Controller
with 1764-LRP
processor

Persanal Computer

1747-CP3 ;1'@

EcEEA

Connecting a Modem to Channel 0

We recommend using an AIC+, catalog number 1761-NET-AIC, as your optical

isolator. ’
Modem Cable
(straight-through) MicroLogix1500
Controller with
1764-LSP or
1764-LRP
Processor

Optical Isolator '
Modem {recommended)

|
| S

Connecting a Modem to Channel 1

Modem Cable
(straight-through)

MicroLogix1500

. Controtler with
NS 1 ‘ 1764-LRP
! a ’ Processor
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E-4 ° Understanding Communication Protocols

DF1 Hali-D uplex DF1 Half-Duplex protocol is a multi-drop single master/multiple slave network.

Prot | DF1 Half-Duplex protocol supports data transparency (American National
rotoco Standards Institute ANSI - X3.28-1976 specification subcategory D1). In contrast
to DF1 Full-Duplex, communication takes place in one direction at a time. With
an active Half-Duplex Master, you can use the RS-232 port on the MicroLogix
1500 as a Half-Duplex programming port and a Half-Duplex peer-to-peer

' messaging port.

DF1 Half-Duplex Operation

A DF1 Half-Duplex master device initiates all communication by “polling” each
slave device. The slave device may only transmit when it is polled by the master. It
is the master’s responsibility to poll each slave on a regular and ‘sequential basis to
‘ allow slave devices an opportunity to communicate.

An additional feature of the DF1 Half-Duplex protocol is that it is possible for a
slave device to enable 2 MSG write or read to/from another slave. When the
iniriating slave is polled, the MSG is sent to the master. The master recognizes that
the message is not intended for it, bur for another slave, so the master immediately
forwards the message to the intended slave. The master does this automatically; you
do not need to program the master to move data between slave nodes. This
slave-to-slave transfer can also be used by programming software to allow
slave-to-slave upload and download of programs to processors (including the
master) on the DF1 Half-Duplex link. -

The MicroLogix 1500 can only act as a slave device. A device that can act as a
master is required to “run” the network. Several Allen-Bradley products support
DF1 Half-Duplex master protocol. They include the SLC 5/03™ and higher
processors, enhanced PLC-5® procéssors, and Rockwell Software RSLinx (version
2.x and higher). :

DF1 Half-Duplex supports up. to 255 devices (address 0 to 254) with address 255
, reserved for master broadcasts. The MicroLogix 1500 supports broadcast

reception.
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Understanding Communication Protocols ~ E-5

When a communication port is configured for DF1 Half-Duplex Slave, available

- parameters include:

Table E.2 DF1 Half-Duplex Configuration Parameters

Parameter Options

Baud Rate 300, 500, 1200, 2400, 4800, 9600, 19.2K, 38.4K i
Parity none, even

Source ID {Node Address) 0 to 254 decimal

Control Line no handshaking, handshaking

Error Detection CRC, BCC

EQT Suppression

enabled, disabled

.|When EQT Suppression is enabled, the slave does not respond when polled if no message is queued. This

saves modem transmission power and time when there is no message to transmit.

Ouplicate Packet (Message)
Detect

enabled, disabled

Detects and eliminates duplicate responses to a message. Duplicate packets may be sent under noisy
communication conditions if the sender’'s Message Retries are not.sett00;” =~~~ - S

Poll Timeout (x20 ms)

0 to 65535 (can be set in 20 ms increments)

Poll Timéout only applies when a slave device initiates a MSG instruction. It is the amount of time that the
stave device waits for a poll from the master device. If the slave device does not receive a poll within the
Poll Timeout, a MSG instruction error is generated, and the ladder program needs to requeue the MSG -
instruction. If you are using a MSG instruction, it is recommended that a Poll Timeout value of zero not be
used. Poll Timeout is disabled when set to zero. :

ATS Off Delay (x20 ms)

0 to 65535 {can be set in 20 ms increments)

Specifies the delay time between when the last serial character is sent to the modem and when RTS is
deactivated. Gives the modem extra time to transmit the last character of a packet.

RTS Send Delay (x20 ms)

0 to 65535 {can be set in 20 ms increments)
Specifies the time delay between setting RTS until checking for the CTS response. For use with modems

Message Retries

that are not ready to respond with CTS immediately upon receipt of RTS.
0 to 255 -

Specifies the number of times a slave device attempts to resend a message packet when it does not
receive an ACK from the master device. For use in noisy environments where message packets may
become corrupted in transmission.-

Pre Transmit Delay
(x1 ms)

0 t0-65535 (can be set in 1 ms increments)

» When the Control Line is set to no handshaking, this is the delay time before transmission. Required for
1761-NET-AIC physical Half-Duplex networks. The 1761-NET-AIC needs delay time to change from
transmit to receive mode.

* When the Control Line is set to DF7 Half-Duplex Madern, this is the minimum time delay between
receiving the last character of a packet and the RTS assertion.

Q-Pulse Id TMS790
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E-6  Understanding Communication Protocols

DF1 Half-Duplex Example Network

Rockwell Software RSLinx 2.0 (or
higher), SLC 5/03, SLC 5/04, and
SLC 5/05. or PLC-5 pracessors
configured for DF1 Half-Duplex
Master.

DF1 Half-Duplex Protocol

‘ l\t""‘"1 I\Lél

S

-

SN 7
y i
e

§ H;'l
1 IHI

J———I‘ !
MicroLogix 1500 with SLC5/03(Slave) ~ MicroLogix 1500 with

1764-LSP or 1764-LAP . 1764-LRP Processor (Slave)
Processor (Siave) : . .

NOTE It is recommended that isolation (1761-NET-AIC) be used
] berween ch;nnel 0 of the MicroLogix controller and the modem.

MicroLogix " Micrologix
1000 (Stave) 1200 {Slave)

Considerations When Communicating as a DF1 Slave on a Multi-drop
Link

When communication is between either your programming software and a
MicroLogix Programmable Controller or between two MicroLogix 1500 .
. » Programmable Controllers via slave-to-slave communication on a larger multi-drop

’ link, the devices depend on a DF1 Half-Duplex Master to give each of them access
in a timely manner. As the number of slave devices increase, the time between when
slave devices are polled also increases. This increasé in time may also be large if you
are using low baud rates. As these time periods grow, you may need to increase the
poll timeout and reply timeout values for slave devices.

IMPORTANT If a program download is starced when using DF1 Half-Duplex,

ut then is interrupted due to electromagneric interference or
other events, discontinue communications to the controller for
the ownership timeout period and then restart che program
download. The ownership timeout period is 60 seconds. After the
timeout, you can re-establish communications wich the processor
) and try the program download again. The only other way to
' remove program ownership is to cycle power on the processor.
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Understanding Communication Protocols  E-7

Using Modems with The types of modems that you can use wich MicroLogix 1500 controllers include
Microlog ix 1500 dial-up phone modems, leased-line modems, radio modems and line drivers.
Programmable For point-to-point Full-Duplex modem connections that do not require any
Controllers modem handshaking signals to operate, use DF1 Full-Duplex protocol with no

handshaking. For point-to-point Full-Duplex modem connections that require
RTS/CTS handshaking, use DF1 Full-Duplex protocol with handshaking.

For muld-drop modem connections, or for point-to-point modem connecrions

thar require RTS/CTS handshaking, use DF1 Half-Duplex slave protocol.

T T [Vever attempt to use DH-485 protocol through modems under

any circumstance.

handshaking when configured for DF1 Full-Duplex protocol .
with the control line parameter set to Full-Duplex Modem
Handshaking or DF1 Half-Duplex slave protocol with the
control line parameter set to “Half-Duplex Modem”. No other
modem handshaking lines (i.e. Data Sec Ready, Carrier Detect
and Data Terminal Ready) are supported by any MicroLogix
1500 controllers. MicroLogix 1500 1764-LRP processors also
support DCD (Data Carrier Detecr)

‘ ) NOTE All MicroLogix controllers support RTS/CTS modem

Dial-Up Phone Modems

Some dial-up phone line modems support point-to-point Full-Duplex
communications. A MicroLogix 1500 controller, on the receiving end of the
dial-up connection, can be configured for DF1 Full-Duplex protocol with or
without handshaking. The modem connected to the MicroLogix controller should
support auto-answer. The MicroLogix 1500 Series B processors (1764-LSP and
1764-LRP) support ASCII out communications. There fore, they can cause the
, modem to initiate or disconnect a phone call. , ! :

Leased-Line Modems -

Leased-line modems are used with dedicated phone lines that are typically leased
from the local phone company. The dedicated lines may be in a point-to-point
topology supporting Full-Duplex communications becween two modems or in a
multi-drop topology supporting Half-Duplex communications berween three or
more modems.’

Radio Modems

Radio modems may be implemented in a point-to-point topology supporting
either Half-Duplex or Full-Duplex communications, or in a multi-drop topology
supporting Half-Duplex communications berween three or more modems.
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Line Drivers

Line drivers, also called short-haul “modems”, do not actually modulate the serial
data, but rather condition the electrical signals to operate reliably over long:
transmission distances (up to several miles). Line drivers are available in Full- and
Half-Duplex models. Allen-Bradley’s AIC+ Advanced Interface Converter is a
Half-Duplex line driver that converts an RS-232 electrical signal into an RS-485
electrical signal, increasing the signal transmission distance from 50 to 4000 feet
(8000 feer when bridged). :

DH-485 Communication  The information in this section describes DH-485 network functions, network

Prot l . architecture, and performance characteristics. It will also help you plan and operate
\ ’ rotoco the MicroLogix controllers on 2 DH-485 nerwork.

 DH-485 Network Description

The DH-485 protocol defines the communication berween mulriple devices that
coexist on a single pair of wires. DH-485 protocol uses RS-485 Half-Duplex as its
physical interface. (RS-485 is a definition of electrical characteristics; it is 7oz a
protocol.) RS-485 uses devices that are capable ofco-cxisting on a common data
circuit, thus allowing dara to be easily shared between devices.

The DH-485 network offers:
® interconnection of 32 devices
* multi-master (peer-to-peer) capability
® token passing access control

® the ability to add or remove nodes without disrupting the network

* maximum network segment of 1219 m (4000 fr)

’ The DH-485 protocol supports two classes of devices: initiators and responders.
All initiators on the network get a chance to initiate message transfers. To
- determine which initiator has the right to transmit, a token passing algorichm is
used.

The following section describes the protocol used to control message transfers on

the DH-485 network.
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DH-485 Token Rotation

A node holding the token can send a message onto the network. Each node is
allowed a fixed number of transmissions. (based on the Token Hold Factor) each
time it receives the token. After a node sends a message, it passes the token to the
next device.

The allowable range of node addresses is 1 to 31. There must be ar least one
initiator on the network (such as a MicroLogix controller, or an SLC 5/02™ of
higher processor).

DH-485 Configuration Parameters S

‘ When MicroLogix communications are configured for DH-485, the following
‘ parameters can be changed: '
- ‘Table E.3 DF1 Full-Duplex Configuration Parameters
Parameter Options
Baud Rate 9600, 19.2K
Node Address . 1 to 31 decimal
Token Hold Factor 1to4

See Software Considerations on page E-13 for tips on setting the paramerers listed
above. - - : '
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Devicgs that Use the DH-485 Network

In addition to the MicroLogix 1500 controllers, the devices shown in the following
table also support the DH-485 nerwork.

Table E.4 Allen-Bradley Devices that Support DH-485 Cammunication

’ 1746-8A8

Catalag Number |Description Installation |Function Publication
Bulletin 1761 Micrologix 1000 |Series C or. |These controllers support DH-485 communications. 1761-6.3
Controllers . higher :
Bulletin 1762 MicroLogix 1200 | Series A or  {These controllers support DH-485 communications. 1762-UM0O01A-US-P
. higher A .
Bulletin 1747 SLC 500 SLC Chassis {These processors support a variety of 1/0 requirements and |1747-6.2
Processors Processors functionality. :
BASIC Module  |SLC Chassis |Provides an interface for SLC 500 devices to foreign devices. |1746-6.1
Program in BASIC to interface the 3 channels (2 RS232 and 1 |1746-6.2
DH-485) to printers, modems, or the DH-485 network for data. | 1746-6.3
- collection. ,
1785-KAS DH+™/DH-485  |(1771)PLC | provides communication between stations on the PLC.S® | 1785-6.5.5
Gateway Chassis (DH+) and SLC 500 {DH-485) networks. Enables 1785-1.21
communication and data transfer from PLC® ta SLC 500 on '
OH-485 network. Also enables programming software
programming or data acquisition across DH+ to DH-485.
2760-RB Flexible interface {{1771)PLC  |Provides an interface for SLC 500 (using protocol cartridge | 1747-KE
Module Chassis 2760-SFC3) to other A-B PLCs and devices. Three - 12760-ND001
. configurable channels are available to interface with Bar o
, - |Code, Vision, RF, Dataliner™, and PLC systems.
1784-KTX, -KTXD |PC DH-485 IM IBM XT/AT  |Provides DH-485 using RSLinx. 1784-6.5.22
. . : Computer :
Bus -
1784-PCMK PCMCIA IM PCMCIA slot |Provides DH-485 using RSLinx: 1784-6.5.19
in computer
and
Interchange
Hand-Held NA Provides hand-held programming, monitoring, configuring,  |1747-NPC02
Terminal ' and troubleshooting capabilities for SLC 500 processors. '
1747-DTAM, DTAM, DTAM Plus, |Panel Mount |Provides electronic operatar interface for SLC 500 - 1747-ND013”
2707-L8P1, -L8P2, |and DTAM Micro processors. 2707-800,
-L40P1, -L40P2,  |Operator Interfaces 2707-803

- -V40P1, -V40P2,
-VAQP2N, .

-M232P3, and

-M485P3

2711-K5A2, -B5A2,
-K5A5, -BBAS,
-K5AT, -B5A1,
-K9AZ, -T9A2,
-K9A5, -TIA5,

- -K9A1, and -T9A1

PanelView 550 and
PanelView 900
Operator]erminals

Panef Mount

Provides electronic operatar interface for SLC 500
processors.

2711-802,2711-816
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Important DH-485 Network Planning Considerations

Carefully plan your network configuration before installing any hardware. Listed
below are some of the factors that can affect system performance:

® amount of electrical noise, temperature, and humidicy in the nerwork
environment

¢ number of devices on the network
® connection and grounding quality in installation
® amount of communication traffic on the network

® type of process being controlled

® network configuration
I The major hardware and software issues you need to resolve before installing a
- network are discussed in the following séctions.

Hardware Considerations

You need to decide the length of the communication cable, where you route it, and
how to protect it from the environment where it will be installed. '

 When the communication cable is installed, you need to know how many devices
are to be connected during installation and how many devices will be added in the
future. The following sections will help you understand and plan the network.

Number of Device_s and Length of Communication Cable

The maximum length of the communication cable is 1219m (4000 fr). This is the

total cable distance from the first node to the last node in a segment. However, two

segments can be used to extend the. DH-485 network to 2438m (8000 fr). for

additional information on connections using the AIC+, refer to the Advanced
’ Interface Converter (AIC+) User Manual, publication 1761-6.4.
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Planning Cable Routes

Follow these guidelines to help protect the communication cable from electrical
interference:

® Keep the communication cable at least 1.52m (5 ft) from any electric motors,.

transformers, rectifiers, generartors, arc welders, induction furnaces, or sources
of microwave radiation.

® If you must run the cable across power feed lines, run the cable at righe angles
to the lines.

* If you do not run the cable through a contiguous metallic wireway or conduir,
keep the communication cable at least 0.15m (6 in.) from ac power lines of less
than 20A, 0.30m (1 £) from lines greater than 20A, but only up to 100 kVA,

, and 0.60m (2 ft) from lines of 100 kVA or more.

* If you run the cable through a contiguous metallic wireway or conduit, keep
_ L } the communication cable at least 0.08m (3 in.) from ac power lines of less than
o 204, 0.15m (6 in.) from lines greater than 20A, but only up to 100 kVA, and
0.30m (1 ft) from lines of 100 kVA or more.

Running the communication cable through conduit provides extra protection
from physical damage and electrical interference. If you route the cable
through conduir, follow these additional recommendations:

— Use ferromagnetic conduit.near critical sources of electrical interference.
You can use aluminum conduit in non-critical areas. e

— Use plastic connectors to couple between aluminum and ferroxhagnetic
conduit. Make an electrical connection around the plastic connector (use
pipe clamps and the heavy gauge wire or wire braid) to hold both sections
at the same potential.

— Ground the entire length of conduit by attaching ic to the building earth
ground. :

- Do not let the conduit touch the plug on the cable.
, ' : — Arrange the cables loosely within the conduit. The conduit should contain

only serial communication cables.

— Install the conduit so that it meets all applicable codes and environmental
specifications. U

For more information on planning cable routes, see fndustrial Automation Wiring

and Grounding Guidelines, publication 1770-4.1.
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Software Considerations
Software considerations include che configuration of the nerwork and the
parameters that can be set to the specific requiremencs of the network. The

following are major configuration factors that have a significant effect on network
performance:

* number of nodes on the nerwork

e addresses of those nodes

® baud rate

The following sections explain network considerations and describe ways to select
parameters for optimum network performance (speed). See your programming

’ software’s user manual for more information.

Number of Nodes

The number of nodes on the nerwork directly affects the dara transfer time between
nodes. Unnecessary nodes (such as a second programming terminal that is not

being used) slow the data transfer rate. The maximum -number of nodes on the
network is 32. '

Setting Node Addresses

The best nerwork performance occurs when node addresses are assigned in
sequential order. Initiartors, such as personal computers, should be assigned the
lowest numbered addresses to minimize the time required co initialize the network.
The valid range for the MicroLogix 1500 concrollers is 1-31 (controllers cannort be
node 0). The default setting is 1. The node address is stored in the controller
Communications Status file (CS0:5/0 to CS0:5/7).

Setting Controller Baud Rate

’ " The best network performance occurs at the highest baud rate, which is 19200.
) : This is the default baud rate for a MicroLogix 1500 device on the DH-485
network. All devices must be at the same baud rate. This rate is stored in the
controller Communications Status file (CS0:5/8 to CS0:5/15).

Setting Maximum Node Address

Once you have an established network set up and are confident that you will not be
adding more devices, you may enhance perfotmance by adjusting the maximum

node address of your controllers. It should be set to the highest node address being
used.

IMPORTANT All devices should be set to the same maxim-um node address.
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Example DH-485 Connections

The following network diagrams provide examples of how to connect MicroLogix
1500 controllers to the DH-485 nerwork using the Advanced Interface Converter
(AIC+, catalog number 1761-NET-AIC). For more information on the AIC+, see
the Advanced Interface Converter and DeviceNer Interface Installation Instructions,
Publication 1761-5.11.

DH-485 Network with a MicroLogix 1500 Controller

connection from port 1 or port 2 inOLOQiX 1500
to MicroLagix Channel 1 - 3_1@ o Personal Computer

1761-CBL-APOO

L : or 1761-CBLPM02 —— »
‘ AICs 17410P3 .
) Fa or 1761-CBL-AC00 - i

connection from port 1 or port 2
to MicrolLogix Channel 0

il
T 1761-CBL-AMOD Eeee—
@ or 1761-CBL-HM02
| 24V de
{ (user supply AlC+

{ needed if not

I connectedto |

'a controller) 1761-CBL-AP0O PC to port 1
S or 1761-CBL-PMO2 o dipon2

| 1761-CBL-APO0 /

i 24V de
| {user supply needed if not
! connected to a controller)

or 1761-CBL-PM02

i

| REFERENCE: AIC+ Port Identification 1747-CP3

or1761-CBL-AC00

- Port 3: RS-4g5 ([E@JIPort 2: miri-OIN 8 Rs-232

=
. Port 1: DB-9 RS-232 |ift

24V dc
(user supplied)
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Typical 3-Node Network (Channel 0 Connection)

PanelView 550

RJ45

| MicroLogix 1500 with
JE 1764-LSP or 1764-LRP
2 Processar

1747-CP3 or

. _ : = TBIGBLAC0 e

I or 1761-CBL-HMO02

Typical 3-Node Néi‘wo;/; (Channel 1 Connection)

PanelView 550

1761-CBL-AS09
- or 1761-CBL-AS03

MicraLogix 1500 with
1764-LRP Pracessor

?-"‘ -
5
23 1761-caL-Ac00

1747-CP3 or
1761-CBL-AC00

Networked Operator Interface Device and MicroLogix Controllers
‘ » ' ' AlCH - AIC+

SLC 5/04 -
DH-485 Network , . PanelView 550
AlC+ AiC+ - AIC+ - acs
’ 5 ] | TF—XE i | Personal
RIET . 7 Ll | Computer
MicroLogix 1000

MicroLogix 1200 i l“l.”l-_-;

MicroLogix 1500
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MicroLogix Remote Packet Support

MicroLogix 1500 controllers can respond and initiace with device’s
communications (or commands) that do not originate on the local DH-485
network. This is useful in installations where communication is needed berween -

the DH-485 and DH+ necworks.

The example below shows how to send messages from a PLC device or a PC on the
DH+ network to a MicroLogix controller on the DH-485 network. This method
uses an SLC 5/04 processor bridge connection.

When using this method (as shown in the following illustration):

T " @ PLC-5 devices can send read and write commands to MicroLogix 1500
N controllers.
‘ : ‘® MicroLogix 1500 concrollérs can respond to MSG. instructior_xs received.
. ® The MicroLogix 1500 controllers can initiate MSG instrucrions to devices on
the DH+ necwork.

¢ PC can send read‘ and write commands to MicroLogix 1500 controllers.

¢ PC can do remote programming of MicroLogix 1500 controllers.

PanelView 550

DH-485 Network

= ) i. 4, B ] :

MicroLogix 1500 with |-
MicroLogix 1500 with 1764-LSP  1764-LRP Processor
or 1764-LRP Processor

“MicroLogix 1000

Micrologix 1200

SLC5/04

DH+ Network

SICs/04 PLC5-

’
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Modbus RTU Slave
Communication Protocol
(MicroLogix 1764-LSP
and 1764-LRP Series B
processors only)

I3

Table E£.5 Modbus to MicroLogix Memory Map

Modbus RTU Slave is a Half-Duplex, master-slave communicarions protocol. The
Modbus nerwork master iniciaces and controls all communications on che necwork.
Modbus protocol allows a single master to communicace with 2 maximum of 255
slave devices. ’

When a MicroLogix 1200 or 1500 Communications port is configured for
Modbus RTU Slave operation, the user must define where Modbus data (coils,
contacts, and registers) is mapped into the MicroLogix data space.

The Modbus address space is comprised of seven distinct memory ranges. Four of
these ranges can be mapped into MicroLogix data files. Three Modbus ranges are
fixed to MicroLogix file 2, the Status file. The table below illustrates Modbus to
"MicroLogix mappings. T

Valid MicroLogix Addressing

Modbus Addressing |Description
File Type Data File Number |Address
0001 to 4096 Read/Write Modbus Coil Data space Bit {B) or Integer (N) |3 to 255 bits 0 to 4095
10001 to 14096 Read-Only Modbus Contact Data space | Bit (B) or Integer (N) |3 to 255 bits 0 to 4095
30001 to 30256 ‘|Read-Only Modbus input Register space |Bit (B} o Integer (N) |3 to 255 words 0 to 255
30501 to 30532 Modbus Communication Parameters Communication Status |2 words 0 to 31
' : _ [Files
- 31501 to 31566 Read-Only System Status File space-  |Status (S) 12 words 32 to 65
40001 to 40256 Read/Write Modbus Holding Register  [Bit {B) or Integer (N) |3 to 255 words 0 to 255
_ space ' o
-~ 41501 to 41566 Read/Write System Status File space | Status (S} 2 words 0 to 65

Q-Pulse Id TMS790

For-more information on the MicroLogix 1500 configuration parameters for

Modbus Slave RTU (Remote Terminal Unit transmission mode) protocol, refer to
the MicroLogix 1200-and 1500 Programmable Controllers Instruction Sec
Reference Manual, publication 1762-RM001A-US-P. For more information about
the Modbus Slave prococol, see the Modbus Protocol Specifications (available from
heep:/fwww.modicon.com/techpubs/).
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ASCII Protocol
(MicroLogix 1500
1764-LSP and 1764-LRP
Series B Processors

only)

ASCIT protocol provides connection to other ASCII cievices, such as bar code
readers, weigh scales, serial printers, and other intelligent devices.

You can use ASCII protocol by configuring the RS-232 port, channel 0 for ASCII
driver (For the 1764-LRP only, you can select either Channel 0 or Channel 1 ). Referto

the MicroLogix 1200 and MicroLogix 1500 Programmable Controllers Instruction Set
Reference Manual, publication 1762-RM001B-US-P for detailed configuration

information.

When the driver is set to ASCII, the following'parameters can be changed:

Table E.6 ASCII Channel Configuration Parameters

Parameter

-|Description -

Programming
Software Default

Baud Rate

Toggles between the communication rate of 300, 600, 1200, 2400, 4800, 9600, 19.2K, and 38.4K.

1200

Parity

TogglesﬂbetyvgenANor)e,.Odd, and Even. o :

None - -~ - -

Termination 1

Specifies the first termination character. The termination character defines the one or two character
sequence used to specify the end of an ASCI! line received. Setting the first ASCH termination
character to undefined (\f) indicates no ASCH receiver line termination is used.

\d

Termination 2

Specifies the second termination character. The termination character defines the one or two
character sequence used to specify the end of an ASCII line received. Setting the second ASCH
Termination character to undefined (\ff) and the first ASCH Termination character to a defined value
(\d) indicates a single character termination sequence.

\ff

Control Line

Toggles between No Handshaking, Half-Duplex Modem, and Full-Duplex Modem

No Handshaking

. Delete Mode

The Delete Mode allows you to select the mode of the “delete” character Toggles between Ignare, -
CRT, and Printer. T

Delete Mode affects the characters echoed back to the remote device. When Delete Mode is enabled,
the previous character is removed from the receive buffer.

e In CAT mode, when a delete character is encountered, the controller echos three characters to the
device: backspace, space, and backspace. This erases the previous character on the terminal. .

e In Printer Mode, when a delete character is encountered, the controller echos the slash character,
then the deleted character. )

Enable the Echo parameter to use Delete Mode.

Ignore-

Echo

When Echo Mode is enabled, all of the characters received are echoed back to the remote device. This
allows you to view characters on a terminal connected to the controller, Toggles between Enabled and
Disabled. - :

Disabled

XON/XOFF

Allows you to Enable or Disable XON/ XOFF software handshaking. XON/XOFF software handshaking
involves the XON and XOFF control characters, in the ASCHI character set. .
When the receiver receives the XOFF character, the transmitter stops-transmitting until the receiver
receives the XON character. If the receiver does not receive an XON character after 60 seconds, the
transmitter automatically resumes sending characters.

Also, when the receive buffer is more than 80% full, an XOFF Character is sent to the remote device to
pause the transmission. Then, when the receive buffer drops to less than 80% full, an XON character
is sent to the remote device to resume the transmission.

Disabled

RTS Off Delay
{x20 ms)

Allows you to select the delay between when a transmission is ended and when RTS is dropped.
Specify the RTS Off Delay value in increments of 20 ms. Valid range is 0 to 65535.

(==}

RTS Send

Delay (x20 ms)

Allows you to select the delay between when RTS is raised and the transmission is initiated. Specify
the RTS Send Delay value in increments of 20 ms. Valid range is 0 to 65535.

(==}
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Appendix F

System Ldading and Heat Dissipation

System Loading When you connect Mi;:roLogix accessories and expansion I/O, an electrical load is
Limitati placed on the base unit power supply. This section shows how to calculate the load
imitations and validate that the system will not exceed the capacity of the base unit power
supply.

The following example is provided to illustrate system loading validation, The
system validation procedure accounts for the amount of 5V dc and 24V de current
- - -consumed by ‘controller, expansion I/O, and user supplied equipment. Use the

MicroLogix 1500 System Expansion Worksheet - Example on page F-2 to validate

‘ your specific configurarion.

Current consumed by the Base Units, Memory Modules, Real Time Clock
Modules, and the Right End Cap Terminator (for systems utilizing Compact /0
expansion) has already been factored into the calculations. A system is valid if the
current and power requirements are satisfied. -

NOTE An End Cap Terminator {catalog numbér 1769-ECR or —ECL)_ is

needed for any system using Compact expansion /0.
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- Micrologix 1500 System Expansion Worksheet - Exémple

The following example is provided to illustrate system expansion validation. The
table below accounts for the amount of 5V dc and 24V dc current consumed by
controller, expansion 1/0, and user supplied equipment. The worksheet on the
next page shows how to validate your specific configuration. Current consumed by
i the Base Units, Memory Modules, and Real Time Clock Modules has already been

factored into the calculations below.

NOTE For an electronic version of the worksheet, visit che MicroLogix
web site. On the Interner, go to hup://www.ab.com/micrologix.

Enter MicroLogix 1500; go to Tools and Tips, Expansion I/0

‘System -Qualiﬁer.

— ‘ Catalog Numher o . Device Current Requirements - |Current Consumed -
B o at 5V dc (mA) at24Vdc (mA)  [at5Vdc (mA) at24V dc (mA)
1764-LSP - 1300 0 300 : 0

1764-LRP 380 0
1764-DATH v 350 0 350 0
1761-NET-AICT - - 0 _ 12012 0 : 1202
2707-MVH232 ar 2707-MvP2327) |0 |80 o2
- . “Subtotal: 650 . .. 4120
[Catalog Number [n A B nxA ~ InxB
) Number of Modules |Madule Current Requirements Calculated Current
(8 maximum) atsVdc(mA)  [at24V dc(mA)  |at5V dc (mA] at24V dc (mA)
1769-IA16 - 115, 0 o
1769-1A8! 90 0
1769-IM12 100 0
, 1769-1Q186 1 115 0 115 0
d 1769-106X0W4 1 105 50 105 50
. 1769-0A8 145 : 0o .
1769-0B16 1 ‘ 200 0 200 ’ 0
~{1769-0V16 . (200 0 o
1769-0W8 2 . (125 ' 100 ‘ 250 200
1769-0W8i 125 ‘ 100
| 1769-IF4 ' 120 ' 1150
1769-0F2 - ' N 120 . 200 .
Total Modules: 5 . Subtotal:|670 250

(1) These are optional accessories. Current is consumed only if the accessory is installed.

(2} Current for the 1761-NET-AIC may be supplied from the controlfer communications port, as seen in this example, c;r from an external 24V dc source. No currentis consumed -
- from the controller when an external source is used. The current for a 2707-MVH232 or 2707-MVP232 MicroView™ Operator Interface is supplied from the controller
communication port, if directly connected.
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Validating System Loading - Examples

1764-24AWA and 1764-28BXB Base Units

Loading Value

Total 5V dc Current Consumed

Total 24V de Current Consumed

Total Watts

Maximum Current

2250 mA

400 mA_

Calculated Current

650 mA + 670 mA=1320 mA

Maximum Power

Calculated Power

120 mA X5V =660W  |%

120 mA + 250 mA =370 mA

370 mA x 24V = 8.88W =

15.48 W

1764-24BWA Base Units

Add any User 24V sensor current for apphcauons with dc i input sensors
(1764-24BWA base units only).

~[User 24V Sensor Current Subtotal
{sum of all sensers must be 400 mA or less)

150 mA {example sensor value)

" {Loading Value Total 5V dc Current Total 24V dc Current User 24V d¢ Sensor
Consumed Consumed Current Consumed
Maximum Current {2250 mA 400 mA 400 mA
Calculated Current = 7650-mA= 670 mA=1320mA | | 120.mA +250 mA = 370 mA 150 mA

Maximum Power
Calculated Power

1320 mA x 5V = 6.60W

+]370 mA x 24V = 8.88W

+ 150 mA x 24V = 3.6W

Total Watts

19.08 W

Q-Pulse |d TMS790
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MicroLogix 1500 System Expansion Worksheet

(Refer to the example on page F-2.)

Use the worksheet below to account for the amount of 5V dc and 24V

consumed by your controller, expansion

I/0, and user supplied equipment. Current consumed b

Modules,

satisfied.

dc current

y the Base Units, Memory
and Real Time Clock Modules has already been factored into the
calculations below. A system is valid if the current and power requiremencs are

For an electronic version of the worksheer, visit the MicroLogix

NOTE .
: web site. On the Internet, go to heep:/fwww.ab.com/micrologix.

Enter MicroLogix 1500; go to Tools and Tips, Expansion I/Q

System Qualifier.

Catalog Number

Device Current Requirements

Current Consumed

Catalog Number

at 5V dc (mA) at24Vdc (mA)- [at5V dc (mA) . at24V dc (mA)

1764-LSP 1300 0

1764-LRP 380 0

1764-DATY) 350 0

1761-NET-AIC™ 0 0@ ]

2707-MVH232 or 2707-MVP23201 0 - 180

Subtotal:
n A [B nxA nxB

Number of Modules
(8 maximum)

Madule Current Requirements

Calculated Current |

at24V dc (mA)

at 5V dc (mA) at24Vdc (mA)  [at5Vdc (mA)
1769-1A16 115 0
1769-1A8 90 ) 0
: 1769-IM12 100 0

‘ 1769-1Q16 115 0
1769-106X0W4 105 50
1769-0A8 145
1763-0816 200
1769-0v16 200 0
1769-0W8 125 100
1769-0wsl 125 100
1769-1F4 120 150
1769-0F2 120 200
Total Modules: Subtotal:

(1) These are optional accessories. Current is consumed only if the accessory is installed.

{2) Current for the 1761-NET-AIC may be supplied from the controller communications
from the controiler whan an external source is used, The current for a 2707-MVH?2

communication port, if directly connected.

Publication 1764-UMO01A-US-P -
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F-5

Validating System Loading

1764-24AWA and 1764-28BXB Base Units

Loading Value

Total 5V dc Current Consumed

Total 24V dc Current Consumed Etal Watts

Maximum Current

2250 mA

400 mA

Calculated Current

Maximum Power

Calculated Power

16W

T

 Add any User 24V sensor current for a
(1764-24BWA base units only).

User 24V Sensor Current Subtotal

(sum of all sensors must be 400 mA or less) -

pplications with dc input sensors

Loading Value

Total 5V dc Current

Total 24V dc Current User 24V dc Sensor
Consumed Consumed Current Consumed
Maximum Current 2250 mA 400 mA 400 mA

Calculated-Gurnent.-_t. )

Maximum Power

Calculated Power

22w

Total Watts

Q-Pulse Id TMS790
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Considerations for System Expansion using Power Supplies and

Cables

~ The following worksheet is provided to assist in system expansion validation using
1769-PA2 and -PB2 Power Supplies with 1769-CRR1, -CRR3, -CRL1, and
-CRL3 Bus Communication Expansion Cables. Expansion power supplies must be
used with the expansion cables. Only one power supply may be used on an 1/O

bank. Us

ing an expansion power supply on the same I/O bank as your MicroLogix

1500 controller or two expansion power supplies on the same bank may damage a
power supply and may result in unexpected operation. Use the worksheet below to
account for the amount of 5V dc and 24V dc current consumed by your expansion

1/O and

user supplied equipment.

NOTE For an electronic version of the worksheer, visit the MicroLogix
web site. On the Internet, go to huep://www.ab.com/micrologix.

Enter MicroLogix 1500; go to Tools and Tips, E'xpansion 170
System Qualifier. ~

Catalog Number of |Module Current Requirements Calculated Current = _
Number Modules __|(Number of Modules) x (Module Current Requirements)
at 5V dc (in mA) [at24V dc (inmA)  [at 5V dc (in mA) at 24V dc (in mA)
1769-1A16 115 0o . ____.
1769-1A81 90 0
1769-iM12 100 0
1769-1Q16 115 0
1769-1Q6X0wW4 105 50
1769-0A8 145 0
1769-0B16 200
1769-0V16 200
. 1769-0W8 125 100

‘ 1769-0Wsl 125 100
1769-1F4 120 150
1769-0F2 120 200
Total Modules'?): Subtotal:

(1) The total number of I/Q modules cannot exceed 8, including those connected directly to the controller {Bank 0), and those connected via the cable {Bank 1).
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Validating System Loading for 1763-PA2 and 1769-PB2 Power

Supplies

Power Supply Current Capacity

Specification 1769-PA2

1769-PB2

Expansion Bus Qutput Current Capacity 2A at 5V dc and 0.8A at 24vdcl!

at 0° to +55°C (+32°F to +131°F)

2A at 5V dc and 0.8A at 24V del!

24V dc User Output Capacity (0° to +55°C) 250 mA (maximum)

not applicable

{1) Refer to the Current Graphs befow.

S - System Using a 1769-PA2

must be considered. The I/O modules must be distributed, such that the current . -

‘..} To validate your system, the total 5V dc current and 24V dc current consumed

T ~ consumed from the left o right side of the power supply never exceeds 2A at 5V dc”
and 1.0A at 24V dc. Use the current graphs below to determine if the power supply
loading in your system is within the allowable range.

Figure 6.1 1769-PA2 Current with +24V d¢ User Load = 0A

20 {= ; ' ' ;
2 15 - e
- — Valid Operating Range = -
T 10 i
2
= 05
2 .
+ T T i
0.0. i : ] ’
00 01 02 03 04 05 06 07 08 09 10
+24V dc Load (Amps)
. ) - Figure 6.2 1769-PA2 Current with +24V dc User Load = 0.2A
20 ; ' ' '
N\
- N
2 15
E = Valid Operating Range
T 10 f
] ’ :
= : :
- 05+ ,
73] T v
-+ i :
0.0 I
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Figure 6.3 1769-PA2 Current with +24V dc User Load = 0.25A

2.0

-—
w

valid Uperating Range N\

o
13

+5V dc Lead (Amps)
=

0.0
00 01 02 03 04 05 06 07 08 09 10
+24V dc Load (Amps)

System Using a 7769-_:”32 .

To validate your system, the total 5V dc current and 24V dc current consumed
must be considered. The I/O modules musc be distributed, such that the current
consumed from the left o7 right side of the power supply never exceeds 2A at 5V dec
and 1.0A at 24V dc. Use the current graph below to determine if the power supply
loading in your system is within the allowable range.

Figure 6.4 1769-PB2 Current

2.0

1.5

Valid Uperafing ange -

1.0

0.5

+5V dc Load (Amps)

0.0
00 01 02 03 04 05 06 07 08 09 1.0
+24V dc Load (Amps)
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Calculatin g Heat Use this procedure when you need to determine the heat dissipation for installation

Dissipation in an enclosure. Use the following table.

Catalog Number Heat Dissipation

Equation or Constant Calculation Subtotal

1764-24AWA 18W + (0.3 x System Loading) 18W+(0.3x _ Wi

1764-24BWA 20W +{0.3 x System Loading) 20W+{0.3x W)

1764-28BX8B 20W +{0.3 x System Loading} 20W +(0.3 x W)

1764-LSP “H.5W :

1764-LRP 1.9wW

1764-DAT 1.75W

1764-MM1, -RTC, -MM1/RTC o - - - - - ,

1769-1A16 3.30W x number of modules 3.30W x

1769-1A81 1.8TW x number of modules 1.81TW x i
- 1769-IM12- 3.65W x number of madules - 13.65W x E

1769-1016 3.55W x number of modules 3.55Wx

1769-106X0W4 2.75W x number of modules -|2.75W x

1769-0A8 2.12W x number of modules 212W x

1769-0B16 2.11W x number of modules 2.1MWx

1769-0V16 2.06W x number of modules 2.06W x

1769-0ws 2.83W x number of modales 2.83Wx

1763-0wal 2.83W x number of modules 2.83Wx _

1769-1F4° "|3.99W x number of modules 3.99W x

1769-0F2 4.77W x number of modules 477Wx

Add Subtotals to determine Heat Dissipation

Q-Pulse |d TMS790
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The following terms are used throughout this manual. Refer to the Allen-Bradley
Industrial Automation Glossary, Publication Number AG-7.1, for a complete guide
to Allen-Bradley technical terms.

address
A character string that uniquely idencifies a memory location. For example, I:1/0 is
the memory address for data located in Inpur file word 1, bit 0.

AIC+ Advanced Interface Converter -
A device thar provides RS-232 isolation to an RS-485 Half-Duplex
communication link. (Caralog Number 1761 -NET-AIC))

- application

1) A machine or process monitored and controlled by a controller. 2) The use of
computer- or processor-based routines for specific purposes.

baud rate

The speed of communication berween devices. Baud rate is typically displayed in
K baud. For example, 19.2K baud = 19,200 bjcs per second.

bit
The smallest unit of memory used in discrete or binary logic, where the value 1
represents ON and 0 represents OFF.

block diagrams

A method used o illustrate logic components or a sequence of events.

Boolean operators

Logical operators such as AND, OR, NAND, NOR, NOT, and Exclusive-OR that
can be used singularly or in combinartion to form’ logic statements or circuits. Can
have an output response of T or F

“branch

A parallel logic path within a rung of a ladder program. Its primary use is to build
ORlogic.

communication scan . )
A part of the controller’s operating cycle. Communication with devices (such as

other controllers and operator interface devices) takes place during this period.

control program X
User logic (the application) that defines the controller’s operation.

controller

A device, such as a programmable controller, ised to control output devices.

controller overhead

A portion of the operating cycle used for housekeeping purposes (memory checks,
tests, communications, etc.). ’
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counter
A device that counts the occurrence of an event,

CPU (Central Processing Unit)
The decision-making and data storage section of a programmable controller.

data table

The part of processor memory that contains I/O status and files where user data
(such as bit, integer, timers, and counters) is monitored, manipulated, and changed
for control purposes.

DIN rail L ‘
‘Manifactured according to Deutsche Industrie Normenausshus (DIN) standards, a
metal railing designed to ease installation and mounting of your devices.

_download

The transfer of program or dara files to a device.

DCD

Data Carrier Detect. A signal generated by a modem that represents traffic
(activity) on a communications network. :

DTE .
Data Terminal Equipment

EMI

Electromagnetic interference.

. embedded I/0

Embedded /O is the controller’s on-board 1/0. For MicroLogix controllers,

embedded 1/0 is all 1/Q residing at slot 0.

expansion I/O :

Expansion 1/O is 1/O thar is connected to the controller via a bus or cable.
MicroLogix 1200 controllers use Bulletin 1762 expansion 1/O. MicroLogix 1500
controllers use Bulletin 1769 expansion I/O. For MicroLogix controllers,
expansion I/O is all I/O residing at slot 1 and higher.

encoder
A device that detects position, and transmits a signal representing that position.

executing mode
Any run, remote run, or test mode.

false
The status of an instruction that does not provide a continuous logical path on a

ladder rung.

FIFO (First-In-First-Out)
The order thar dara is stored and retrieved from a file, -
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Page 225 of 494



S1 Main Sewer Main Sewer Part 3 Section 25 Electrical Allen Bradley Compact I/O Analogue Modules OM Manual Volume 3/4

Glossary 3

file
A collection of data or logic organized into groups.

" full-duplex
A mode of communication where data may be transmitted and received
simultaneously (contrast with half-duplex).

half-duplex
A mode of communication where data transmission is limited to one direction at a
time.

hard disk
- ~ A storage device in a personal computer. -

. “high byte

! Bits 8 to 15 of 2 word. ' aee -

housekeeping
The portion of the scan when the controller performs internal checks and services
communications. - '

input device .
A device, such as a push button or a switch, that supplies an electrical signal to the
controller.

input scan )
The controller reads all inpurt devices connected to the input terminals.

inrush current
The temporary surge of current produced when a device or circuit is inicially
energized. '

instruction \
Q A mnemonic defining an operation to be performed by the processor. A rung in a
. program consists of a set of input and output instructions. The input instructions
are evaluated by the controller as being true or false. In turn, the controller sets the
output instructions to true or false. ‘ ‘

instruction set
The set of instructions available within a controller.

. 1/0 .
Inpurand Qutput

jump ,
Changes the normal sequence of program.execution. In ladder programs a JUMP
(JMP) instruction causes execution to jump to a specific rung in the user program.
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ladder logic
A graphical programming format resembling a ladder-like diagram. The ladder
logic programing language is the most common programmable controller language.

least significant bit (LSB)

The element (or bit) in a binary word thar carries the smallest value of weight.

LED (Light Emitting Diode) .
Used as status indicator for processor functions and inputs and outputs.

LIFO (Last-In-First-Out) ,
The order that dara is stored and retrieved from a file.

low byte
Bies 0 to 7 of a word.

logic
A general term for digiral circuits or programmed instructions o perform required
decision making and computational functions.

Master Control Relay (MCR)
A hard-wired relay that can be de-energized by any series-connected emergency
stop switch. :

mnemonic

A simple and easy to remember term tha is used to represent a complex or lengthy
set of informartion.

Modbus™ RTU Slave
A serial communication protacol.

modem
Modulator/demodulator. Equipment that connects data terminal equipment to a

. communication line.

modes’ »
Selected methods of operation. Example: run, test, or program.

negative logic _
The use of binary logic in such away that “0” represents the desired voltage level.

network

A series of stations (nodes) connected by some-type of communication medjum. A
network may be made up of a single link or multiple links,

nominal input current
The typical amount of current seen at nominal input voltage.
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normally closed
Contacts on a relay or switch that are closed when the relay is de-energized or
deactivated. They are open when the relay is energized or the switch is activated.

normally open

Contacts on a relay or switch that are open when the relay is de-energized or the
switch is deactivated. They are closed when the relay is energized or the switch is
activated.

off-delay time

The OFF delay time is 2 measure of the time required for the controller logic to
recognize thart a signal has been removed from the input terminal of the controller.
The time is determined by circuit component delays and by any applied filter.

offline

When a device is not scanning/controlling or when a programming device is not
communicating with the controller. )

offset

" A continuous deviation of a controlled variable from a fixed point.

off-state leakage current

When a mechanical switch is opened (off-state), no current flows: through the
switch. Semiconductor switches and transient suppression components which are
sometimes used to protect switches, have a small current flow when they are in the
off state, This current is referred to as the off-state leakage current. To ensure
reliable operation, the off-state leakage current rating must be-less than the
minimum operating current rating of the device that is connected.

on-delay time
The ON delay time is 2 measure of the time required for the controller logic to
recognize thar a signal has been presented at the input terminal of the controller.

one shot -

A programming technique thar sets a bit ON or OFF for one program scan.
online

When a device is scanning/controlling or when a ptogramming device is
communicating with the conrroller.

operating voltage o

For inputs, the voltage range needed for the input 1o be in the On state. For
outputs, the allowable range of user-supplied voltage.

output device

A device, such as a pilot light or a motor starter coil, that receives a signal or
command from the controller.
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output scan :
The controller rurns on, off, or modifies the devices connected to the output
terminals.

PCCC

Programmable Controller Communications Commands

processor
A Cenrral Processing Unit. (See CPU.)

processor files :

The set of program and dara files resident in the controller.

program file

Areas within a processor that contain the logic programs. MicroLogix concrollers
support multiple program files. , T

program mode ) :
When the controller is not scanning the control program. .

program scan
A part of the controller’s operating cycle. During the program scan, the logic
program is processed and the Output Image is updared.

- programming device

Programming package used to develop ladder logic diagrams.

protocol
The rules of data exchange via communications.

read
To acquire data. For example, the processor reads.information from other devices
via a read message.

relay
An electrically operated device that mechanically swicches electrical circuits.

relay logic
A representation of binary or discrete logic.

restore .
To transfer a program from a device to a controller.

reserved bit
A location reserved for internal use.

retentive data
Information (data) that is preserved through power cycles.
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RS-232
An EIA standard thac specifies electrical, mechanical, and functional characteristics
for serial binary communication circuits.

run mode
An executing mode during which the controller scans or executes the logic
program.

rfung
A rung conrains input and output instructions. During Run mode, the inputs on a
rung are evaluated to be true or false. If a path of true logic exists, the outputs are
_ made true (energized). If all paths are false, the outputs are made false '
- - - - (de-energized).

‘ RTU

, Remote Terminal Unit

save
To save a program to a computer hard disk.

scan
The scan is made up of four elements: inpu scan, program scan, output scan, and

housekeeping.

scan time - A . . ,
The time required for the controller to complete one scan.

sinking ) .
A term used to describe current flow between two devices. A sinking device
provides a direct path to ground.

sourcing .
. A term used to describe current flow berween two devices. A sourcing device or
‘ circuit provides a power. )

status
The condition of a circuit or system.

terminal
A point on an I/O module that external devices, such as a push button or piloc
light, are wired to. '

throughput

The time between when an input turns on and a corresponding output turns on or
off. Throughput consists of input delays, program scan, output delays, and
overhead.

true ,
The status of an instruction that provides a continuous logical path on a ladder
rung.

1
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Glossary 8
|
|

Dara is transferred from the controller to a programming or storage device. |
|
|

watchdog timer

A dmer that monirors a cyclical process and is cleared at the conclusion of each
cycle. If the watchdog runs past its programmed time period, it causes a fault. |
write

| To send data to another device. For example, the processor writes data to another
|
| device with a message write instruction.
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1764-24AWA

features 1-1
1764-24AWA wiring diagram 3-10
1764-24BWA

features 71-7 .
1764-24BWA sinking wiring diagram 3-17
1764-24BWA sourcing wiring diagram 3-12
1764-28BXB

features 7-7
1764-28BXB sinking wiring diagram 3-13
1764-28BX8 sourcing wiring diagram 3-74
1764-LRP processor 1-2

‘ 1764-LSP processor 1-2
A
address glossary-1
AlC+ :
applying power to 4-74
attaching to the network 4-74
connecting 4-10
isolated modem 4-4
installing 4-14 ,
recommended user supplied components 4-73
selecting cable 4-717
AIC+ Advanced Interface Converter glossary-1
Allen-Bradley .
contacting for assistance P-3, C-5
support P-3
application glossary-1
ASCll protocol £-18

’ attach and lock module 2-79

base comms door 8-5

base terminal door 8-5

base unit panel mounting 2-14

base units
hardware overview 1-2

battery
processor battery life expectancy 8-2
processor replacement battery 8-2
RTC battery life expectancy 6-2

baud rate glossary-1

bit glossary-1

bit key 5-3

Bit Mode 5-6
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Boolean operators glossary-1
branch glossary-1 »

c

cables

hardware overview 7-3

planning routes for DH485 connections £-72

selection guide for the AIC+ 4-77

selection guide for the DeviceNet network 4-16
calling Allen-Bradley for assistance C-5-
CE mark 2-1 :
certification 2-1
channel configuration

DF1 full-duplex £-2
clearing faults ¢-4
common techniques used in this manuat P-2
communication ‘

DeviceNet 4-16
communication protocols

DF fullduplex &1

DF1 halfduplex £-4

DH485 £-9

Modbus £-17
communication scan glossary-1
compact [/0

attach and lock module 2-19

installing 2-79
component descriptions 7-2

accessories

cables 1-3
programming 7-4

base units 7-2

data access tool 7-3

end cap 7-4

expansion 1/0 1-4

memory modules/real-time clock 7-3

processor 1-2
components

installing 2-15
connecting the system

AlC+ 4-10

DeviceNet network 4-76

DF1 fullduplex protocol 4-3

DH485 network 4-7
contacting Allen-Bradley for assistance P-3
contactors (bulletin 100}, surge suppressors for 3-5
control program glossary-1
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ControiFlash
missing/corrupt 0S LED pattern 0-2
sequence of operation 0-2
using D-1
controller .
definition glossary-1
determining faults C-7
fault messages C-4
features 1-7
grounding 3-6
installation 2-1
mounting 2-12
overhead glossary-1
preventing excessive heat 2-6
troubleshooting C-1
controller error recovery mode! -3
controller faults C-7
controller LED status C-7
controller operation
normal -2
counters
definition glossary-2

CPU {(central processing unit), definition glossary-2

CSA certification
see C-UL 2-7
C-UL certification 2-1
D
DAT
Communication Errors 5-9
configuration 5-4
Controller Faults Displayed 5-8
display 5-5
Error Conditions 5-9
Internal Errors 5-9
keypad 5-3
power-up operation 5-4
DAT Function File 5-4
data access tool
hardware overview 1-3
installing 2-17
data table glossary-2
DCD, definition glossary-2
DeviceNet Communications 4-16
DeviceNet network
connecting 4-76
selecting cable 4-16
DF1 fullduplex protacol
configuration parameters £-2
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connecting 4-3
description £-1
example system configuration £-2
using a modem 4-4, £-7
DF1 halfduplex protocol
description £-4
DH485 communication protacol
configuration parameters £-9
DH485 network
configuration parameters £-13
connecting 4-7
description £-8
devices that use the network £:70
example system configuration £-74
installation 4-7
planning considerations £-71
protocol £-8
token rotation £-9
DIN rail glossary-2 -
mounting 2-13
removing your base unit 2-74
disconnecting main power 2-4
download glossary-2
DTE, definition glossary-2

E
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Important User Information
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Because of the variety of uses for the products described in this
publication, those responsible for the application and use of this

control equipment must satisfy themselves that all necessary steps
have been taken to assure that each application and use meets all
performance and safety requirements, including any applicable laws,

regulations, codes and standards.

The illustrations, charts, sample programs and layout examples shown
in this guide are intended solely for purposes of example. Since there
are many variables and requirements associated with any particular
installation, Allen-Bradley does not assume responsibility or liability
(to include intellectual property liability) for actual use based upon

the examples shown in this publication.

»'Allen—Bradley -publication-SGI-1.1, Safety Guidelines for the

Application, Installation and Maintenance of Solid-State Control
(available from your local Allen-Bradley office), describes some

Jimportant differences between solid-state equipment and . )
electromechanical devices that should be taken’into consideration”

when applying products such as those described in this publication.

Reproduction of the contents of this copyrighted publication, in whole

or part, without written permission of Rockwell Automation, is
prohibited.

Throughout this manual we use notes to make you aware of safety

considerations:

ATTENTION Ic.ienuﬁes information about practices or
circumstances that can lead to personal injury or

death, property damage or economic loss

Attention statements help you to:

* identify a hazard
¢ avoid a hazard

» recognize the consequences

IMPORTANT Identifies inférmation that is critical for successful

application and understanding of the product.

Allen-Bradley, Micrologix, ControlLogix; FiexLogix, CompactLogix, SLC, PLC, RSLogix, R$Linx, PanelView, PunelBuilder32 ure

trademarks of Rockwell Automation

DeviceNet is a trademark of The Open DeviceNet Vendors Assaciation

Modbus is a trademark of Modicon, Inc.

Microsoft, Windows, and Windows NT are registered trademarks of Micrasoft Corporation
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Preface

Obiectives Read this preface to familiarize yourself with the rest of this manual.

e contents of this manual

¢ intended audience

e conventions used

e terminology

e installing PanelView terminals

¢ European Union Directive Compliance

e related publications

e technical support

@

Contents of Manual

The following table gives an overview of this manual. .

Chapter

Title

Purpose

1

Terminal Overview

" Describes features of the PanelView

terminals.

Applying Power and Resetting
Terminal

Describés how to apply power and reset the
PanelView terminals.

Configuring the Terminal

Shows how to configure the terminal using
the Configuration Mode menu.

Using a Memory Card

Tells how to copy applications to and from a
memory card.

Running Applications

Describes objects common to most
applications. - .

Installing the PV300 Micro
Terminal

Describes enclosure or panel mounting of the
PanelView 300 Micro terminal.

Installing the PV300 Terminal

Describes enclosure or panel mounting of the
PanelView 300 terminal -

Installing the PV550 Terminal

Describes enclosure or panel mounting of the
PanelView 550 terminal.

Installing the PV600 Terminal

Describes enclosure or panei mounting of the
PanelView 800 terminal. -

10

Instalting the PV300/1000
terminals

Describes enclosure or panel mounting of the
PanelView 900/1000 terminal.

Installing the PV1400 Terminal

Describes enclosure or panel mounting of the
PanelView 1400 terminal.

12

Terminal Connections

Describes connections for the Remote 1/0, .
DH-485, DH+, RS-232, DF1, ControlNet,
DeviceNet and EtherNet/IP versions of the
PanelView terminals. Also shows how 10
connect a computer or printer to terminals
with an RS-232 serial port.

13

Troubleshooting and
Maintenance

Provides assistance in identifying and
correcting comman operating prablems. Also
gives procedures for routine maintenance.

Q-Pulse |d TMS790
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Preface 2 .

Intended Audience

|
\
|
|
|
i
| Conventions
Terminology

Installing PanelView
Terminals

European Union Directive
Compliance

Related Puhlication‘s

Publication 2711-UM0148-EN-P

Q-Pulse |d TMS790

No special knowledge is required to understand this manual or
operate the PanelView terminals. Before running an application, you
must know the functions of all screens and screen objects. This
information is available from the application designer.

Equipment installers must be familiar with standard panel installation
techniques. :

The manual uses these conventions:

e for specific PanelView terminals, “PanelView” is replaced with
the “PV” abbreviation. For example: PV1000 refers to the
PanelView 1000 terminal.

o PanelView terminal refers to any one of the PanelView
terminals.

This manual contains some terms that may be unfamiliar. Use the

-glossary of this manual for assistance.

"Each terminal is shipped with installation instructions and a panel

cutout. Please follow these instructions when installing your
PanelView terminal in a panel or enclosure.

Refer to Appendix C for details on installing the PanelView terminals
in industrial environments requiring compliance with European Union
Directives. : :

Refer to the extensive online help for the PanelBuilder32 Software or
the following publications if necessary.

Publication . Description

2711-GROO3B-EN-P PaneiBuilder32 Software Getting Resuits Manual
2711-0S003B-EN-P PanelBuilder32 Quick Start Manual
2711-TDO0BA-EN-P WinPFT File Transfer Utility

2711-6.3 PROFIBUS DP Communications for PanelView Terminals
27111469 Modbus Communications for PaneIView Terminals
1770-4.1 Programmable Controlier Wiring and Grounding Guidelines

1770-6.2.2 Data Highway/Data Highway Plus/Data Highway-485 Cable
Installation Manual ) :

For information relating to your controller, refer to the appropriate
manual.
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Preface 3

Technical Support

Q-Pulse Id TMS790

If you have questions about the PanelView terminals or the
PanelBuilder32 software, please refer 1o the online manuals or online
help provided with the PanelBuilder32 installation CD. These
publications are also available from the Automation Bookstore or
Manuals Online at the www.ab.com website.

If you can’t find the answer, contact Rockwell Automation Technical
support: '

Rockwell Automation-

Technical Support

6680 Beta Drive

Mayfield Village, Ohio 44143

Or call 1-440-646-7800, 1-440-646-5800 or fax 1-440-646-5801 for
technical support between 8 AM and 8 PM Eastern Time, Monday
through Friday.

Frequently Asked Questions
Documents on frequently asked questions are available at:

* www.ab.com, select Support and then Knowledge Base.

Software and Firmware Upgrades
To receive software updates (software serial number required) and
firmware upgrades for your PanelView terminal:

e locate on PanelBuilder32 installarion CD.
e call Rockwell Software at 1-440-646-7700 or fax 1-440-646-7701
e access www.software.rockwell.com

Publication 2711-UMQ14B-EN-P
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Preface 4

What's New Ethernet communications is now supported on the following
PanelView terminals.

¢ PanelView 530

s PanelView 600

¢ PanelView 900 (not supported on the monochrome versions)
¢ PanelView 1000

¢ PanelView 1400

All of these terminals are available with an EtherNet/IP connector and
RS-232 port for file transfers and/or printing.

—~
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Chapter 1

Chapter Objectives

Intended Uses

Terminal Types

Q-Pulse |d TMS790

Terminal Qverview

This chapter gives an overview of the PanelView Operator Terminals.

e intended uses
* terminal types and features
» applications .
- - configuration mode - .-
¢ terminal messages
e printing
» accessories and replacement parts

You can use the PanelView operator terminals for a wide variety of
machine control and monitoring applications.

IXa ] Donotusea PanelView t.e.rrmnal for emergency
stops or other controls critical to the safety of

personnel or equipment. Use separate hardwired
operator interface devices that-do not depend on
solid state electronics. See the inside front cover of
this manual for guidelines.

PanelView terminals are available in a variety of options.
o display size and type (monochrome, grayscale, color)
» operator input (touch screen or keypad)

s communication port (DH-485, RS-232, Remote 1/0, DH+,
ControlNet, DeviceNet, Ethernet, DF1) '

¢ RS-232 printer port support

In addition, some terminals are available with:

¢ AC or DC power (L1 at the end of a catalog number indicates a
DC terminal, for example, 2711-B5A1L1, or -T9C1LD).

e Stainless steel bezel available on PanelView 550 keypad or
keypad & touch terminals.

Contact your Allen-Bradley representative for availability.

Publication 271.1-UMO148-EN-P
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1-2  Terminal Qverview

Color and Grayscale Terminals

Color terminals support a fixed palette of 16 standard EGA colors.
Elecroluminescent (grayscale) terminals support a fixed palette of 4
colors (shades of yellow). All color in an application is defined when
the application is created. Colors are not selectable at the terminal.

PanelView 300 Monochrome Terminais

‘The PanelView 300 terminal is only available with 24V dc input

power.
@

Communication Port
Operator  PrinterPort |  Catalog
Input DH-485 RS-232 | DeviceNet RS-232" RS-232 " Number

: {DH-485) (DF1}
X . 2711-K3A2U1
x 2711-K3A5L1
Keypad

x x 2711-K3A10L1
x - 2711-K3A1701

PanelView.BOOI Micro Monochrome Terminals

The PanelView.300 Micro is available only with 24V dc input power
and does not have a printer port. The PV300 Micro contains a single
RS-232 communication port which supports either DF1 or DH485
communication protocols as specified in the table below.

{ . Operatar Communication Port Catalog
Input DH-485 DF1 Number
x 2711-M3A18L1
Keypad
x 2711-M3A18L1

Publication 2711-UM014B-EN-P
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Terminal Overview  1-3

PanelView 550 Monochrome Terminals

The Touch Screen version of the PanelView 550 terminal is available
only with 24V dc power. The L1 in the catalog number indicates DC

power.
Communication Port
Operator Printer Port Catalog
Input RIO DH-485 | RS-232 DH+ DeviceNet | ControiNet | RS-232 Ethernet RS-232 Number '
{DH-485) {DF1)

X x 2711-B5A1

x ' 2711-85A2

X = i i X 2711-B5A3

! x 2711-B5A5
! ‘ Touch Screen x X 2711-B5A8
and Keypad R x ‘ - x . 2711-B5A9

x X ' 2'}11-BSA10

X . x 2711-B5A15

X X 2711-B5A16

] X x 2711-B5A20

3 V . X 2711-K5A1

x 2711-K8A2

% : x 2711-KSA3

x : T 2711-K5A5

. x X ' 2711-KSA8

Keypad x N : X 2711-K5A9

X x -+ 2711-K5A10

x x 2711-KBA15

- 3 X 2711-K5A16

) x x 2711-K5A20

(’ . X ) X 2711-T5AY
x . 2711-TsA2L1

x _ x 2711-T8A3L1

N x 2711-T5A5L1

Touch X x 2711-T5A8L1

Screen

{24V dc only) x X 2711-T5A9L1
X x 2711-TSA10L1
x x 2711-TSA15L1
X x 2711-T5A16L1
X T ox 2711-T5A20L1

Add L1 to the end of the catalog number for 24V dc power.

Add 12 to the end of a catalog number for stainless steel. Not availabie for the touch screen terminals.

Add L3 to the end of a catalag number for 24V dc power and stainless steel. Stainless stgel is not available for
the touch screen terminals. : ‘ )
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1-§  Teminal Overview

PanelView 600 Color Terminals

Communication Port

Operator
Input RIO

DH-485

RS-232 DH+ DeviceNet | ControlNet | RS-232 Ethernet
(DH-485) {DF1)

Printer Port
RS-232

Catalog
Number

2711-B6CY

2711-B6C2

2711-B6C3

2711-B6CS

Touch Screen

2711-B6C8

and Keypad

2711-B6CS

2711-B6C10

2711-B8C15

2711-B6C16

2711-86C20

2711-K6C1

2711-K6C2

2711-K6C3

2711-K6C5

2711-K6C8

Keypad

2711-K6CS

2711-K6C10

2711-K6C15

2711-K6C16

2711-K6C20

2711-TeC1iL1

2711-T6C2L1

2711-T6C3L1

2711-T6CSL

2711-T6C8L1

(l Touch
’ Screen

(24V dc only)

2711-T6CAL1

2711-T6C10L1

2711-TeC15L1

2711-T6C16L1

2711-T6C20L1

Publication 2711-UMO14B-EN-P
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_Terminal Overview  1-5

PanelView 900 Monochrome Terminals
These terminals are no longer available for purchase.

Operator Communication Port Plginter Port Catalog
Input RID [ DH-485 | RS-232 DH+ | DeviceNet | ControlNet | RS-232 RS-232 Number '
{DH-485) (DF1)

X X 2711-T9A1

x 2711-T3A2

x x 2711-T9A3

x 2711-T9A5

Jouch x x 2711-T9A8

X x 2711-T9A9
X X 2711-T9A10
1 - - X X “2711-T9A15
/. X X 2711-T9A16
) ‘ X x 2711-K3A1
' x 271Kz

X x 2711-K9A3

X 2711-K9AS

Keypad x X 2711-K9A8

X X 2711-K9A9
X X 2711-K9A10
X x 2711-K9A15
X X 2711-K9A16

' Add L1 to the end of the catalog number for 24V dc power.
PanelView 900 Color Terminals |
Operator Communication Port Printer Port Catalog i
Input RID DH-485 | RS-232 OH+ DeviceNet | ControiNet { RS-232 Ethernet RS-232 Number !
{OH-485) (DF1) .

X X 2711-T9CH

. X X 2711-T9C3
| ‘ x x 27-Tac8
Touch x x 2711-T9C9
Screen x x 2711-T9C10
x X 2711-T9C15

X X 2711-19C16

X X 2711-T9C20

X X 2711-K9C1

X X 2711-K9C3

X X 2711-K9C8

X X 2711-K3C9

Keypad

x X 2711-K9C10

b3 X 2711-KSC15

x x 2711-K9C16

X X 2711-K8C20

Q-Pulse Id TMS790

'Add L1 to the end of the catalog number for 24V dc power.
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1-6 Tenninal Overview

PanelView 1000 Color Terminals

Communication Port

Operator - Printer Port Catalog
Input RI0 DH-485 | RS-232 DH+ DeviceNet | ControlNet | RS-232 Ethernet RS-232 Number !
{DH-485} {(DF1)

X X 2711-T10C1

X X 2711-110C3

X x 2711-T10C8

Touch X x 2711-110C8

- Sereen x X 2711-T10C10

x b3 2711-T10C15
_ X X 2711-T10C16
i | x x 2711110020

( ‘ x x ZMKI0C
' ' X _ T x 2Z711-K10C3
o ' T x ' ‘ x Z711-K10C8
. ©X- ’ X 2711-K10C8

Keypad
X X 2711-K10C10
X b3 2711-K10C15
X X 2711-K10C18
X b3 2711-K10C20
1 Add L1 tothe end of the catalog number for 24V dc power.
PanelView 1000 Grayscale Terminals
Operator Communict?(iun Port . Printer Port Ca;alog
Input RIO DH-485 | RS-232 DH+ DeviceNet | ControlNet | RS-232 Ethernet RS-232 Number !
: (DH-485) {DF1)

X . C : b3 2711-T10G1

, ‘ x x 2711-T1083
('~. ‘ ) : X X 2711-T10G8
Touch x b3 2711-T10G8
Screen x , X 2711-T10610
' ' x x 271110615
X X 2711-T10G 18
’ X X 2711-T10620

X X 2711-K10G1

X X 2711-K10G3
x : . x 2711-K10G8

X X 2n 1-k10G9

Keypad

X x 2711-K10G10
X x 2711-K10G15
x x 2711-K10G16
I X 2711-K10G20

1 Add L1 to the end of the catalog number for 24V dc power.
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Terminal Overview  1-7

PanelView 1400 Color Terminals

Operator
Input

Communication Port

RIO DH-485 | RS-232 DH+ DeviceNet | CoatrolNet { RS-232 Ethernet
{DH-485) (DF1)

Printer Port
RS-232

Catalog
Number

Touch
Screen

21M1-Tie

2711-T14C3

2711-T14C8

2711-T14C8

2711-T14Ci0

2711-T14C15

2711-T14C16

211-T14C20

Keypad

2711-K14C1

2711-K14C3

“2711-K74C8

2711-K14C8

2711-K14C10

2711-K14C15

2711-K14C16

2711-K14C20

Q-Pulse |d TMS790
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1-8  Terminal Overview

PanelView 300 Micro This section defines features of the PanelView 300 Micro keypad

t inal.
Features erming
PanelView 300 Micro Features (Front)

@M&r PunalViow 300 Mcro
4\\\-~
2 2

|
: S @BEE® B8 +{—:

# Feature Description

1 Function Keys Use the function keys to initiate functions on" the terminal
(F1-F4) display. .

2 Cursor Keys Use the cursor keys (left, right, up, down) as programmed

function keys in addition to the F1 - F4 function keys or to
move the cursor in displayed lists, to select a numeric entry
object, to enter configuration mode, or 1o enter/modify
numenc and ascii data. .

3 - Stores an entered value.
4 Keypad Liquid crystal display with integral backiight. Dlsplays i
Terminal Display application text, controls, graphics.

Publication 2711-UMO14B-EN-P
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Terminal Overview  1-9

Q-Pulse |d TMS790

PanelView 300 Micro Features (Back)

Feature

Description

Power Connection Terminals

DF1 or DH-485 (RS232)
Communication Port

Sealing Gasket

Nameplate Label ‘

Connects to a 24V dc (11-30 V dc) external power source.

Connects to an SLC, PLC, or MicroLogix controller using an AS-232
connection. Also used for downloading applications directly from a computer.

Seals the front of the terminal to an enclosure or panel.

Provides product information.

Publication2711-UM014B-EN-P
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1-10  Terminal Overview

PanelView 300 Features This section defines features of the PanelView 300 keypad terminal. ‘

PanelView 300 Features (Front)

@ b lradtey Poar 30
4
1l OEBEE
EEEE
006 5@ .
-1Bee e
, - 0@0 8= _
# Feature Description
1 Function Keys Use the function keys to initiate functions on the terrﬁinal g
{F1 - F8) display. These keys may have custom legends.
2 Cursor Keys Use the up or down cursor keys to move the cursor up or

down in a list or to increment/decrement values. Use the left
o right cursor keys to select an object with an indicator bar,
or to enter-configuration mode.

3 Numeric Entry Keys 0-9 Enters numeric values.
~ Enters a decimal point.
- Enters a negative value.
« Clears entered digits or cancels the scratchpad.
- Stores an entered value.

4 Keypad ' Initiate the function of a displayed object, such as an ON or
Terminal Display QOFF push button, by pressing the corresponding function key
(F1 - F8).
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Terminal Qverview  1-11

PanelView 300 Features (Back)

DeviceNet with additional RS-232 Port

i

i ,:,!.
N
i
i

" DH-485 without RS-232 Port

4 ™
rzlj [sJeslele}| j& il
3 [

\

1/f . o ./6 - - - - —

# Feature _ Description

1 Nameplate Label Provides product information.

2 Sealing Gasket Seals the front of the terminal to an enclosure or panel.

3 COM.M LED (Green) (ndiﬁates when communications is occurring.

4 FAULT LED (Réd) Indicates firmware or hardware faults.

5 Memory Card Slot Accepts a memory card which stores applications.

6 Power Connection Terminals _Connects to an external 24V dec power source (18-32V dc).

7 bH;485 Communication Port Connects to an SLCor Microkogix controller, DH-485 network, or

DH-485
Programming Connector

9 RS-232 (DH-485)
Communication Port

10 DeviceNet Connector

11 RS-232 (DF1)
Communication Port

12 RS-232 Printer/
File Transfer Port

Walimount Power Supply (Cat. No. 1747-NP1).

Connects to a Personal Computer Interface Converter (Cat. No. 1747-PIC)
for transferring applications. Also connects to an SLC programmer, such
as the Hand-Held Terminal {Cat. No. 1747-PT1).

Connects to the Channel 0 port of an SLC 5/03, 5/04 or 5/05 controlier for
point-to-point DH-485 communications. Connects to a MicroLogix
controller through an AIC+ Link Coupler. Also connects to the RS-232

serial port of a computer for transferring applications.

Connects to a DeviceNet network.

Connécts 10 a PLC, SLC or MicroLogix controller with a DF1 port. This port
also connects to the HS-Z;Z port of a computer.

Connects to a printer (K3A10L1 version only). .
On a DeviceNet terminal, this port also connects to the RS-232 port of a
computer for transferring applications. .

Q-Pulse |d TMS790
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1-12  Terminal Overview,

PanelView 550 Features

Publication 2711-UM014B-EN-P

Q-Pulse Id TMS790

This section defines features of the PanelView 550 terrninals.-
PanelView 550 Features (Front) .

Keypad Terminal

4
Keypad & Touch Screen Terminal i
cell 1 @ AerrBractay [~~~ /CEIHB
. |
~d
2 oo |
DIt |-
5 [ [
6 = | [
T :.- Pre——
T RAEECE %
- EoeEEPES s
Touch Screen Terminal
' )
Cell 1 @ Alon-Bradoy PanaView 650 .
SN - | L cans
5
6
r
|1
° L1 ™~ .
Cell 113~ ™~ Cell 128
_ —
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Terminal Overview 113

# Feature Description
1 Function Keys On keypad terminals, use the function keys 1o initiate
{F1 - F10) functions on the terminal display. These keys may have

custom legends.
On keypad & touch screen terminals, you can initiate
functions using the function keys and/or touch screen

objects.

2 Cursor Keys Use the cursor keys to move the cursor in displayed lists, to
select a numeric entry object, or to enter configuration
mode.

. . 3 Numeric Entry i(eyﬁ - 09 Enters numeric values. -
. Enters a decimal point.
{ - Enters a negative value.
: « Clears entered digits or cancels the scratchpad.
- Stores an entered value.
4 Keypad On keypad terminals, initiate the function of a displayed
Terminal Display object, such as an ON or OFF push button, by pressing a
function key (F1 - F10). ’
5 Touch Screen On touch screen or keypad & touch screen terminals, initiate
Terminal Display the function of a displayed object, such as an ON or OFF push

button, by touching the screen object. Each interactive
screen object occupies one or more of 128 cells.

On keypad & touch screen terminals, you can initiate
functions using the function keys and/or touch screen

objects.
6 Touch Cells The 128 touch cells {16 calumns x 8 rows} let you initiate
(Touch Screen terminal) functions by touching the screen. Interactive screen objects

are aligned with touch cells when the application is created.
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1-14  Terminal Overview

PanelView 550 Keypad or Keypad & Touch Screen Terminals (Back)

_ . - .- . | o Y ' -
g 1 s RET o) Tk ?
( . AC connector shown, T B -
. OC connector iooks different
DH-485 with additional RS-232 Port
Backlight lamp behind access cover
Remote I/0, DF1, DH+, DeviceNet, ControiNet, Ethernet,
with additionat RS-232 Port
12 13,14,15,16,17,0r 18 13
RS-232 (DH-485)
( with additional RS-232 Port
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# Feature Description
1 Power Connection Terminals Connects to external power source.
2 Nameplate Label Provides product infarmation.
3 Sealing Gasket Seals the front of the terminal to an enclosure or panel.
§ COMM LED (Green) Indicates when communications is occurting.
5 FAULT LED {Red) ) Indicates fiymware or hardware faults.
6 Memory Card Slot Accepts a memory card which stores applications.
. i 7 Access Cover © ~ Provides access to the replaceable backlight lamp.
( . . 8 Backlight Lamp Light source for the display backlight. Light transmits through a fiber-optic
bundle to the back of the LCD display.
g Spare Bulb Holder Stores a spare backlight lamp.
10 0OH-485 Communication Port Connects to an SLC or MicroLogix controller, DH-485 network, or
- Walimount Power Supply (Cat. No. 1747-NP1).
1 DH-485 = Connects to a Personal Computer Interface Converter {Cat. No. 1747-PIC)
Programming Connector for transferring applications. Also connects 1o an SLC programmer, such
as the Hand-Held Terminal {Cat. No. 1747-PT1}.
12 RS-232 (DH-485) Connects to the Channel 0 port of an SLC 5/03, 5/04, or 5/05 controller for
Communication Port point-to-point DH-485 communications. Connects to a MicroLogix

controller through an AIC+ Link Coupler. Also connects to the RS-232
serial port of a computer for transferring applications.

13 Remote 1/0 Port Connects to a scanner or $ub-scanner on a Remote 1/0 network.
14 DH+ Communication Port Connects to a PLC-5, SLC 5/04, or ControlLogix controlter on @ DH+ link.
15 DeviceNet Connector . Connects to a DeviceNet network.
16 ControlNet Connector Connects to a ControlLogix controller (with 1756-CNB modute) or PLC-5 on
a ControlNet network.
1
; 17 RS-232 {DF1) Connects to a PLC, SLC or MicroLogix controller with a DF1 port.
{ Communication Port
18 Ethernet Connecior Connects to a PLC-5E or SLC 5/05 controller, or a ControlLogix, MicroLogix,
FlexLogix or CompactLogix (with appropriate bridge module) on an
EtherNet/IP network.
19 RS-232 Printer/ Connects 0 a printet.
File Transfer Post . On Remote /0, DH+, DF1, DeviceNet, EtherNet/IP, or ControlNet

terminals, this port also connects to the RS-232 port of a computer for
transferring applications.

The RS-232 port on the DH-485 or RS-232 (DH-485) terminal is used to
connect a printer but not for file transfers.
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1-16  Terminal Overview
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PanelView 550 Touch Screen Terminal Features (Back)

DH-485 without additional RS-232 Port

Backlight lamp behind access cover

=5

RS-232 (DH-485) without additional RS-232 Port

§ == ‘_=_=__:__=__j'—‘;l[‘g Remote I/0, DF1, DH+, DeviceNet, ConiroiNet, Ethernet,
eha |- with RS-232 Port il
i i jf_ :
12 i

“ i

RS-232 {DH-485) with additional RS-232 Port

PR - 8232 G|;':::—,] = i‘
P

13, 14,15, 16,17, 0r 18
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# Feature Description
1 Power Connection Terminals Connects to external DC power source.
2 Sealing Gasket Seals the front of the terminal to an enclosure or panel.
3 FAULT LED {Red) Indicates firmware or hardware faults.
4 COMM LED (Green) Indicates when communications is occurring.
5 Nameplate Label Provides product information.
6 Memory Card Slot Accepts a memory card which stores applications.
7 ResetButton " Resets the terminal. -7
8 Access Cover Provides access to the replaceable backlight lamp.
9 Backlight Lamp Light source for the display backlight. (
10 DH-485 Communication Port Connects to an SLC or MicroLogix controlier, DH-485 network, or
Wallmount Power Supply {Cat. No. 1747-NP1).
1" DH-485 Connects to a Personal Computer interface Converter (Cat. No. 1747-PIC)
Programming Connector for transferring applications. Also-connects to an SLC programmer, such
as the Hand-Held Terminal {Cat. No. 1747-PT1).
12 RS-232 (DH-485) Connects to the Channel 0 port of an SLC 5/03, 5/04, ar 5/05 for
Communication Port point-to-point DH-485 communications. Connects to a MicrolLogix
controller through an AIC+ Link Coupler. Also connects to the RS-232
serial port of a computer for transferring applications.
13 Remote /0 Port Connects to a scanner or sub-scanner on a Remote i/0 network.
14 DH+ Communication Port Connects to a PLC-5, SLC 5/04, or ControlLagix controller an a DH+ link.
15 DeviceNet Connector Connects to a DeviceNet network.
16 ControiNet Connector Connects to a ControlLogix controller {with 1756-CNB modulei orPLC-50n
a ControiNet network. )
17 ~ RS-232(DF1) Connects to a PLC, SLC or MicroLogix controtler with a DF1 port,
Communication Port _
18 Ethernet Connector Connects to a PLC-5E or SLC 5/05 controller, or a .ControlLogix, MicroLogix,
FlexLogix or CompactLogix {with appropriate bridge module} on an
EtherNet/IP network. o
19 RS-232 Printer/ Connects to a printer.

File Transfer Port

On Remote 1/0, DH+, DF1, DeviceNet, EtherNet/IP, or ControlNet
terminals, this port also connects to the RS-232 port of a computer for
transferring applications. :

The AS-232 port on the DH-485 or RS-232 (DH-485) terminal is used to
connect a printer but not for file transfers.
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1-18 Terminal Overview

Pane“’iew 600 Features This section defines features of the PanelView 600 termirials.

PanelView 600 Features (Front)

Keypad Terminal
i T D23
| [ e (o}
B | et 3
i | Oz
! i BR=]
[ o o ) iy
Domem P

Keypad & Tt;uch St‘:'ré;;lﬂvT—'erminal

i

Cell 1 ::'; Ty
~

™~

| Cell1g

/
h

[ 1 (3
st
3 Do
Ay
6 s = e
- TR T Cell 128
Cell 113 <7 s L o R .
Touch Screen Terminal
Cell1 e
€ \\ [E -y Sreson WD /CBIHS
. P~ 52
, 5
{
|
. 6 | !
AR :
| 7~ Cell 128
Cell 1131 ! -
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# Feature Description

1 Function Keys {F1 - F10) Use the function keys on keypad terminals to initiate
functions on the terminal display. These keys may have
custom legends.

On the keypad & touch screen terminals, you can initiate
functions using the function keys and/or touch screen
objects.

2 Cursor Keys Use the cursor keys to move the cursor in.displayed lists, to
select a numeric entry object, or to enter configuration
mode.

3 Numeric Entry Keys 0-9 Enters numeric values.
. ' Enters a decimal point.
. - Enters a negative value. |
{ ‘ « (lears entered digits or cancels the scratchpad.
. : - Stores an entered value.

4 Keypad Terminal Display - On keypad terminals, initiate the function of a displayed ~~ -~ =~ '
object, such as an ON or OFF push button, by pressing a
function key (F1 - F10). ’

5 Touch Screen On keypad & touch screen terminals, initiate the function of
Terminal Display a displayed object, such as an ON or OFF push button, by
touching the screen object. Each interactive screen object
occupies one ar more of 128 cells.
On touch screen & keypad terminals, you can initiate
functions, using the function keys and/or touch screen

objects.
B " 6 TouchCells The 128 touch cells (16 columns x 8 rows) let you initiate
{Touch Screen terminal) functions by touching the screen. Interactive screen abjects

are aligned with touch cells when the application is created.
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PanelView 600 Keypad or Keypad & Touch Screen Terminal (Back)

Remote /0, DF1, DH+, DeviceNet, ControlNet,

or Ethernet with additional RS-232 Port

Y

53 3]

ilmail

10,11,12,13,14,0r15 16

= S
'@

DH-485 with additional RS-232 Port

8 —

=il

[ / \\
1é 7 8

RS-232 (DH-485)
without additional RS-232 Port

=

= |

w -]

Publication 2711-UM014B-EN-P

Q-Pulse |d TMS790

DH-485 without additional RS-232 Port
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RS-232 {DH-485) with additional RS-232 Port
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# Feature Description

1 Power Connection Terminals Connects to external power source.

2 Nameplate Label Provides product information.

3 Memory Card Slot Accepts a memory card which stores applications.

4 Sealing Gasket Seals the front of the terminal to an enclosure or panel.

5 FAULT LED (Red) Indicates firmware or hardware faults.

6 COMM LED (Green) . Indicates when communications is occurring.

7 DH-485 Communication Port Connects to an SLC or MicroLogix contrc—)ner, DAH-485 network, or
Wallmount Power Supply (Cat. No. 1747-NP1). .

8 Di-l-485 Connects to a Personal Computer Interface Convertér {Cat. No..1747-PIC)

10
1
12
13

14

15

16

Programming Connector. ..

RS-232 (DH-485)
Communication Port

Remote i/0 Port

DH+ Communication Port
DeviceNet Connector
ControlNet Connector
(RS-232) DF1
Communication Port

Ethernet Connector

RS-232 Printer/
File Transfer Port

for transferring applications. Also connects to an SLC programmer, such

as the Hand-Held Terminal {Cat. No. 1747-PT1}. N

Connects to the Channel 0 port of an SLC 5/03, 5/04, or 5/05 for
point-to-point DH-485 communications. Connects to a MicroLogix
controller through an AIC+ Link Coupler. Also connects to-the BS-232
serial port of a computer for transferring applications.

Connects to a scanner or sub-scanner on a Remote I/0 network.

Connects to a PLC-5, SLC 5/04, or ControlLogix controlier on a DH+ link.

Connects 10 a DeviceNet network.

Connects to a ControlLogix controller (with 1756-CNB module) or PLC-5 on
a ControlNet network.

Connects to a PLC, SLC or MicroLogix controller with a DF1 port.

Connects to a PLC-5E or SLC 5/05 controller, or a ControlLogix, MicroLogix,
FlexLogix or CompactLogix {with appropriate bridge module} on an -
EtherNet/IP network. . .

Connects to a printer.

On Remote 1/0, DH+, DF1, DeviceNet, EtherNet/IP, or ControlNet
terminals, this port also connects to the RS-232 port of a computer for
transferring applications.

The RS-237 port on the DH-485 or RS-232 (DH-485) terminal is used to
connect a printer but not for file transfers.

Active 29/01/2014
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PanelView 600 Touch-Screen Terminal Features (Back)

Remote 1/0, DF1, DH+, DeviceNet, ControlNet,
or Ethernet with additional RS-232 Port
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Feature

Description

10

1"

13

14

15

16

17

Power Connection Terminals
Nameplate Label ’
Fault LED (Red)
COMM LED (Green}
Sealing Gasket
Reset Button
Memory Card élot
DH-485 Communications Port

DH-485
Programming Connector

RS-232 (DH-485)
Communication Port

Remote 1/0 Port

" 'DH+ Communication Port

DeviceNet Connector
ControiNet Connector
RS-232 (DF1)
Communication Port

Ethernet Connector

RS-232 Printer/
File Transfer Port

Connects to external power source.

Provides product information.

Indicates firmware or hardware faults.

Indicates when communications is occurring.

Seals the front of the terminal to an enclosure or panel.
Resets the terminal.

Acc?epts a merﬁory card which stores applicatior{s.

Connects to an SLC or MicroLogix controlter, DH-485 network, or
Wallmount Power Supply {Cat. No. 1747-NP1).

Connects to a Personal Computer Interface Converter (Cat. No. 1747-PIC)

for transferring applications. Also connects to an SLC programmer, such
as the Hand-Held Terminal (Cat. No. 1747-PT1).

Connects to the Channel 0 port of an SLC 5/03, 5/04, or 5/05 for
paint-to-point DH-485 communications. Cannects to a MicroLogix
controtler through an AIC+ Link Coupler. Also connects to the RS-232
serial port of a computer for transferring applications.

Connects to a scanner or sub-scanner on a Remate /0 network:
Connects to a PLC-5, SLC 5/04, or ControlLogix controller on & DH+link:, .
Connects to a DeviceNet netwark.

Connects to a ControlLogix controller {with 1756-CNB module} orPLC-5 0n
a ControlNet netwaork.

Connects to a PLC, SLC or MicroLogix controller with a DF1 port.

Connects to a PLC-5E or SLC 5/05 controller, or a ControiLagix, MicroLogix,
FlexLogix or CompactLogix (with appropriate bridge module} on an
EtherNet/\P network.

Connects to a printer. .

On Remote 1/0, DH+, DF1, DeviceNet, EtherNet/IP, or ControlNet
terminals, this port also connects to the RS-232 port of a computer for
transferring applications. ’

The RS-232 port on the DH-485 or RS-232 (DH-485) terminal is used to
connect a printer but not for file transfers.

Q-Pulse |d TMS790
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PanelView 900/1000
Features

Publication 2711-UMO14B-EN-P
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This section defines features of the PanelView 900 and 1000 terminals.

PanelView 900/1000 Terminal Features (Front)

Keypad Terminal

4
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Touch Screen Terminal

.Cell1 \
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Cell 361
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# Feature Description

1 Function Keys (F1 - F16) Use the function keys on keypad terminals to initiate
functions on the terminal dispfay. These keys may have
custom legends.

2 Cursor Keys _ Use the cursor keys to move the cursor in displayed lists, to
select @ numeric entry object or to enter configuration mode.

3 Numeric Entry Keys 0-9 Enters numeric values.
. Enters a decimal point.
- Enters a negative value.
« Clears entered digits or cancels the scratchpad.
- Stores an entered value.

4 Keypad Terminal Display On keypad terminals, initiate the function of é displayed »
{ ) abject, such as an ON or OFF push button, by pressing a
function key {F1 - F16).
o 5 Touch Screen On touch screen terminals, initiate the function of a
Terminal Display displayed object, such as an ON or OFF push button, by

touching the screen object. Each interactive screen object
occupies one or more of 384 cells.

6 Touch Celis o The 384 touch cells (24 columns x 16 rows) let you initiate
{Touch Screen terminal) functions by touching the screen. Interactive screen objects
‘ are aligned with touch cells when the application is created.
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PanelView 900/1000 Terminal Features (Back)

Remote {/0, DF1, DH+, DeviceNet, Ethernet,
or ControlNet with additional RS-232 Port
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# Feature Description
1 Power Connection Terminals Connects to external power source.
2 Nameplate Label Provides product information.
3 Reset Button Resets the terminal.
4 Sealing Gasket . Seals the frant of the terminal to an enclosure or panel.
5 Memory Card Slot Accepts a memary card which stores applications.
6 FAULT LED {Red} Indicates firmware or hardware fauits.
: 7 " COMM LED (Green) Indicates when communications is occurring.
(. ‘ 8 DH-485 Communication Port Connects to an SLC or MicroLogix controlier, OH-485 network, or

DH-485

* Wallmount Power Supply {Cat. No. 1747-NP1).

‘3 Connects to a Personal Compufer Interface Converter {Cat. No. 1747-PIC}
Programming-Connector for transferring applications. Also connects to an SLC programmer, such
. as the Hand-Held Terminal {Cat. No. 1747-PT1).
10 RS-232 (DH-485) Connects to the Channel 0 port of an SLC 5/03, 5/04, or 5/05 for
Communication Port point-to-point DH-485 communications. Connects to a MicroLogix
controller through an AIC+ Link Coupler. Also connects to the RS-232
serial port of a computer for transferring applications.
1" Remote [/0 Port Connects to a scanner or sub-scanner on a Remote |/D network.
- 12 DH+ Communication Port Connects to a PLC-5, SLC 5/04, or ContiolLogix controller on a DH+ link..
13 DeviceNet Connector Connects to a DeviceNet network. ,
14 ControiNet Connector Connects to a ControlLogix contralter {with 1756-CNB module) or PLC-5 on
. a ControiNet network.
15 RS-232 (DF1)- Connects to a PLC, SLC or MicroLogix controfler with a DF1 port.
Communication Port .
. 16 Ethernet Connector Cannects to a PLC-5E or SLC 5/05 controller, or a ControlLogix, Micrologix,
FlexLogix or CompactLogix (with appropriate bridge module) on an
{ EtherNet/IP network.
17 RS-232 Printer/ Connects to a printer.

File Transfer Port

On Remote 1/0, DH+, DF1, DeviceNet, EtherNet/IP, or ControlNet
terminals, this port also connects to the RS-232 port of a computer for
transferring applications. .

The RS-232 port on the DH-485 or RS-232 {DH-485) terminal is used to
connect a printer but not for file transfers. '
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PanelView 1400 Featureé This section defines features of the PanelView 1400 terminals.

PanelView 1400 Terminal Features (Front)

Keypad Terminal
' @ == e
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: @000
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’ =000
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Touch Screen Terminal
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Feature

Description

Fu‘nction Keys {F1 - F21)
Cursor Keys

Numeric Entry Keys-

Keypad Terminal Display

Touch Screen
Terminal Display

Touch Celis
(Touch Screen terminal)

Use the function keys an keypad terminals 1o initiate
functions on the terminal display. These keys may have

custom legends.

Use the cursor keys to move the cursor in displayed lists, to
select a numeric entry object, or to enter configuration

mode. |

0-3 Enters numeric values.
Enters a decimal point.

- Enters a negative value.

« Clears entered digits or cancels the scratchpad.

- . - Stores an entered value.

On keypad terminals, initiate the function of a displayed
object, such as an ON or OFF push button, by pressing a

function key {F1-F21).

On touch screen terminals, initiate the function of a
displayed object, such as an ON or OFF push button, by
touching the screen object. Each interactive screen object
occupies one or more of 384 cells.

The 384 touch cells (24 columns x 16 rows) let you initiate
functions by touching the screen. Interactive screen abjects
are aligned with touch celis when the application is created.

Active 29/01/2014
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Remote /0, DF1, DH+, DeviceNet, ControlNet, -1

or Ethernet with additional RS-232 Port
g I——
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PanelView 1400 Terminal Features (Back and Sides)
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# Feature Description

1 Brightness Control Adjusts the brightness of the colar display.

2 Contrast Control Adjusts the contrast of the color display.

3 -Nameplate Label Provides product information.

4 FAULT LED (Red) Indicates firmware or hardware faults.

5 COMM LED (Green) Indicates when communications is occurring.

6 Power Connection Terminals Connects to external power source.

7 Connects to an SLC or MicraLogix controller, DH-485 netwark, or

10
n
12

14

15

16

17
18
19
20
2

. DH-485 Communication Port

DH-485
Programming Connector

RS-232 {DH-485)
Cor_nmunication Port

Remote 1/0 Port

DH+ Communication Port
DeviceNet Connector
ControlNet Connector
RS-232 (DF1)
Communication Port

Ethernet Connector

RS-232 Printer/
File Transfer Port

Memory Card Eject Button
Memory Card Slot
Sealing Gasket

Reset Button

CRT Board Adjustments

- Walimount Power Supply (Cat. No. 1747-NP1}.

Connects to a Personal Computer Interface Converter (Cat. No. 1747-PIC)
for transferring applications. Also connects to an SLC programmer, such as
the Hand-Held Terminal (Cat. No. 1747-PT1). .

Connects to the Channel"0 port of an SLC 5/03;5/04, or 5/05 for
point-to-point DH-485 communications. Connects to a MicroLogix
controller through an AC+ Link Coupler. Also connects to the RS-232 serial

port of a computer for transferring applications. _

Connects to a scanner or sub-scanner on a Remote /0 network.

Connects to a PLC-5, SLC 5/04, or ControlLogix controller on a DH+ link.
Connects to a DeviceNet network. -

Connects to a ControlLogix controller {with 1756-CNB module} or PLC-5 on
a ControlNet network—-~———-- - - . - .

Cpnnecfé to 2 PLC, SLC or MicroLogix controller with a DF1 port. -
Connects to a PLC-5E or SLC 5/05 controller, or a ControfLogix, MicrbLogix,
FiexLogix or CompactLogix (with appropriate bridge modute} on an
EtherNet/IP network.

Connects to a printer. On Remote /0, DH+, DF1, DeviceNet, EtherNe/IF, or
ControlNet terminals, this port also connects ta the RS-232 port of a
computer for transferring applications.

The RS-232 port on the DH-485 or RS-232 (DH-485} terminal is used to
connect a printer but not for file transfers.-

Ejects memory card from slot.

Accepts a memory card which stores applications.

Seals the front of the terminal to an enclosure or panel.

Resets the terminal. -

See the warning below. .

Q-Pulse Id TMS790

ATTENTION

Only qualified service technicians should access the
CRT board adjustments. Failure to follow this
caution could result in electrical shock, a misadjusted
monitor, or 2 damaged monitor.
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Applications PanelView terminals operate with custom designed applications. The
first time you power on the terminal, (no application file loaded), the
terminal displays the Configuration Mode menu. Chapter 3 describes

the terminal functions you can configure from this menu.

"Note: Remote /O terminals provide an out-of-box application for
setting Remote I/O communication parameters.
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CONFIGURATION MODE g B
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TL/TI
LED LID

If an application is loaded, the terminal displays the application’s
start-up screen. :
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Note: The application designer is responsible for documenting the
operation of the application and selecting a startup screen.

How the terminal operates depends on the application and the type of
terminal (touch screen or keypad). '
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Touch Screen Operation

Applications for touch screen terminals are controlled by touching
screen objects.
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Keypad Operation -

‘ Applications for keypad terminals are controlled by pressing function
keys that correspond to screen objects. Data is entered manually using
the numeric entry keys.
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\ 2 He |DOoC
o ||z | Qo0
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‘ ey | B=
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HO00080 o3
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A function key legend kit is available for each terminal (except the
‘ . 300 Micro) to create custom labels for the function keys. See the
dccessories at the end of this chapter. :

| : ATTENTION Do not press multiple touch screen objects or
| ) . multiple function keys at the same time. This may

result in unintended operation.
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conﬁguration Mode Menu  You can configure terminal functions from the Configuration Mode
menu including:

e select a language
» upload/download applications with a2 memory card
e set or display serial communication parameters

| select preset values
obtain terminal and application information

e adjust screen parameters
e set time and date
e set printer parameters (for terminals with an RS-232 printer port)

_ _ _ereumtorunmade_ _ _ _  _ . . . .

( ' ’ Chapter 3 describes how to enter configuration mode and operations
you can perform using the Configuration Mode menu.

Terminal Messages Terminal messages display:

» status of an operation
e minor faults, errors, or numeric entry mistakes
» Operator prompts

Appendix B describes terminal messages and provides a list of
recommended actions. ’

PanelView terminals equipped with an RS-232 printer port can print:
» triggered messages in a message display

Printing

» triggered states of a multistate indicator

( . ¢ alarm messages’

o alarm list
Print arttributes for objects are defined in the application.

Any printer that supports the IBM enhanced character set can be
connected to the RS-232 printer port of a PanelView terminal.
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Alarm List

Q-Pulse |d TMS790

PanelView terminals support an Alarm List queue to store information

" on triggered alarms. The Alarm List stores a maximum of 100 alarms

or as many as the terminal can hold in nonvolatile RAM. The number

of alarms stored in the list is configured using the PanelBuilder32
software. ’ '

The Alarm List stores the following dara for each alarm:
» acknowledge indicator
e alarm date and time
e acknowledge date and time
e alarm trigger value
. .e alarm text including variables _ . _ _ _.__ _

The Alarm List is cleared:
e when an application is downloaded to the terminal

 when the terminal is reset or power is cycled

The Alarm List‘ object may appear on the Alarm Banner or other
application screens. The data that displays in the Alarm List is
configured using the PanelBuilder32 Software.

" Publication2711-UMO14B-EN-P
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Accessories Software
Catalog No. |300M [300 [550 |600 |900 [1000 {1400 |Description
2711-ND3 X x| x| x| x X x  |Windows software required for creating PanelView
applications on a personal computer.
Function Key Legend Kits
Catalog No. | 300 | 550 | 60D | 90D | 1000 | 140D Description
2711-NF1 X 5 legend inserts with key labels F1-F10 on one side. Use blank
side to create custom labels.
2711-NF2A X - 1 legend insert for PV300 keypad {monochrome) terminal with
- key labels F1-F16 on one side. Use blank side to create custom
. labels.
(- 2711-NF2C X 1 legend insert for PV300 keypad (color) terminal with key labels
R F1-F16 on one side. Use blank side to create custom labels.
2711-NF4 X 1 legend insert with key labels F1-F10 on one side. Use blank
side to create custom labels.
2711-NF5 x | 2legend inserts. One has key labels F1-F16; the other has key
labels F17-F21. Use blank sides to create custom labels.
2711-NF6 X 1 legend insert with key labels F1-F16. Use blank side to create
custom labels.
2711-NF7 X 2 legend inserts with key labels F1-F4 and F5-F8. Use blank side
to create custom labels.

Memory Cards and Retainer

Catalog No. | 300 | 550 | 600 | 900 | 1000 . | 1400 Description
2711-NM11! X | x x| Xx X x | 256K memory card for storing applications.
271 -NM12! L x| X X X x | 1M flash memory card for storing applications.
2711-NM13 X X X X X x | 2M flash memory card for storing applications.
_ . 2711-NM14 X X X X X x | 4M flash memory card for storing applications.
{ 2711-NM15 X X X X X X | 10M flash memory card for storing applications.
2711-NMm242 X { x| x| X X X | 4M flash ATA card for storing applications and font files.
2711-NM28 X X x | x X x | 8M flash ATA card for storing applications and font files.
2711-NM216t | X | x| x | X X X | 16M flash ATA card for storing applications and font files.
2711-NMCC X X X X Secures memary card in the PanelView 500/600 keypad or the
PanelView 900/1000 keypad and touch screen. Prevents
electrostatic discharge.
2711-NMCD X Secures memory card in 550 touch screen terminal and prevents
electrostatic discharge. ’
2711-NMCE X X Secures memory card in PanelView 300 keypad and 600 touch
screen terminals and prevents electrostatic discharge.

Publication 2711-UM014B-EN-P
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1 Contact Allen-Bradley for availability.
2 Not available for purchase.
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Antiglare Overlay

Self-adhesive filters minimize the reflection of terminal displays.

Catalog No.

300M {300 | 550 | 600 | 300 | 1000 | 1400-

2711-NV4 {Keypad) X

2711-NV4T {Touch Screen Terminals) b X

2711-NV3K {Keypad) X

2711-NV3T {Touch Screen Terminals} 1 x

* 2711-NV5 (Keypad) i X

2711-NV7K {Keypad Terminals} A X

__ 211-NV7T (Touch Screen Terminals) | X

. 2711-NV6K (Keypad Terminals) X
( 2711-NV8T {Touch Screen Terminals) : X

2711-NV8 {Keypad Terminals} — ... X

DH-485 Operating and Programming Cables

Catalog No.

| Description

1747-AIC

Persanal Computer Interface Converter converts RS-232 signals to/from RS-485
signals. Use to transfer applications between a DH-485 terminal and a computer.

1747-C10

1.83 meter {6 foot) cable connects a DH-485 terminal to an SLC or DH-485 network.

1747-CNn

0.30 meter (1 foot) cable connects a DH-485 terminal to an SLC or DH-485 network.

1747-C20

6.1 meter (20 foot) cable connects a DH-485 terminal to an SLC or DH-485 network.

1747-CP3

45 cm (17.7 inch) cable connects an RS-232 terminal to an AIC+ {Port1) through a null
modem adapter. :

1761-CBL-APO0

45 ¢m (17.7 inch) cable connects an RS-232 terminal to an AIC+ (Port2) through a null
modem adapter.

1761-CBL-AC00

3 meter (9.8 foot) cable connects an RS-232 terminal to an AIC+ [Port1} through a nuf}
modem adapter.

3 meter (9.8 foot) cable connects a DH-485 terminal to an AIC+ (Port3).

1761-CBL-AS09

9.9 meter (29.5 faot] cable connects a DH-485 terminal to an AIC+ {Port3).

1761-CBL-AM00

( ’ 1761-CBL-AS03
| ) B

45 cm (17.7 inch} cable with 2 mini DIN, right angle connectors.

1761-CBL-HM02

2 meter (6.5 foot) cable with 2 mini DIN, right angle connectars.

2711-CBL-HM05

5 meter runtime cable with 2 mini DIN, right angle connectors.

2711-CBL-HM10

10 meter runtime cable with 2 mini DIN, right angle connectars.

1761-CBL-PMOO

45 ¢m (17.7 inch) cable connects an RS-232 terminal to an AlC+ (Port2) through a nuil
modem adapter.

1761-CBL-PM02

2 meter (6.5 foot) cable connects an RS-232 terminal to an AIC+ (Part2) through a nuill
modem adapter.

2711-CBL-PM05

5 meter programming cable with a D-shel! and mini DIN connector.

2711-CBL-PM10

10 meter programming cable with a D-shell and mini DIN connector.

Q-Pulse Id TMS790
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PanelView File Transfer Utility

Catalog No. Description
2711-ND7 Transfers PVA files between a PanelView terminal and a computer running
Windows.

Power Supply and Link Couplers

The following items are available for all PanelView terminals.

Catalog No. Description
1747-NP1 Wallmount Power supply provides power for DH-485 communications when
an SLC or network is nat connected.
- - - —— — A\WJ-AC — - |-AICLink Couplerliinks devices on'a DH-485 network. }
‘ 1781-NET-AIC | AIC+ Advanced Interface Converter links devices on a DH-485 network
( including MicrolLogix.
- ~ 1761-NET-DNI DeviceNet Interface finks DF1 PanelViews on a DeviceNet network.
1761-NET-ENI Ethernet Interface links DF1 or Ethernet devices on an EtherNet/IP network.
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RS-232 Cables
Catalog No. Description
2711-NC13 5 meter {15 foot) connects an RS-232 terminal to the Channel 0 port of an SLC

5/03 controller or the RS-232 port of a computer or printer.

2708-NC13

2711-NCi4 -~ 10 meter (32 foot) cable connects an BS-232 terminal to the Channel 0 port of
an SLC 5/03 controller or the RS-232 port of a computer or printer.
27111NC21 5 meter {15 foot} connects an RS-232 terminal to a MicroLogix controlier
{except PV300 Micro).
2711-NC22 15 meter {49 foot) cable connects an RS-232 terminal to a MicroLogix
controlier {except PV300 Micro).
3 meter (10 ft) cable connects an RS-232 terminal to an SLC 5/03 controfler or

the RS-232 port of a computer or printer.

.1761-CBL-APO0

0.5 meter (1.5 ft) cable connects a PanelView 300 Micro RS-232 terminal to
an SLC or PLC.

1761-CBL-PM02

2 meter (6.5 ft) cable connects a PanelView 300 Micro RS-232 terminal to an
SLC or PLC.

2711-CBL-PM05

5 meter {15 ft} cable connects a PaneiView 300 Micro RS-232 terminai to a
ControiLogix, AIC+, SLC controller, or computer RS-232 port. -

2711-CBL-PM10

10 meter {30 ft) cable connects a PanelView 300 Micro RS-232 terminal to a
ControlLogix, AlC+, SLC controller, or computer RS-232 port.

1761-CBL-AMOO

0.5 meter {1.5 ft) cable connects a PanefView 300 Micro RS-232 terminal to a
Micrologix.

1761-CBL-HMO2

2 meter (6.5 ft) cable connects a PanelView 300 Micro RS-232 terminal to a
MicroLogix. .

2711-CBL-HMOS

5 meter (15 f) cable connects a PanelView 300 Micro RS-232 terminai toa
MicroLogix 1000/1200/1500, DeviceNet DNI, or AiC+ module.

2711-CBL-HM10

10 meter (30 ft) cable connects a PanelView 300 Micro RS- 232 terminal to a
MicroLogix 1000/1200/1500, DeviceNet DNI, or AlC+ module.

Remote I/0 or DH+ Cable

Catalog No. -

Description

1770-CD

Shielded, 3-conductor cable {Belden 9453) for connecting a Remote 1/0
terminal to a Remote |/0 network.
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Replacement Parts Backlight Lamps
Catalog No. 550 |600 |[900 |1000 | Description
2711-NU1 b Halogen backlight lamp for all PV550
terminals. Provides backlighting for LCD
display. _
2711-NL2 X Backlight for PV300 color terminal.
2711NL3 : x Backlight for PVBOD color terminal.
2711-NL4 " x | Backlight for PV1000 color terminal.
Real Time Clock Modules
S Catalog No. {300 | 550 | 600 |900 {1000 | 1400 |Description
( ‘ 2711-NB2 X Real time clock module for PV550 {Series
: D or earlier). Does not apply to the PV550
touch screen terminals. Cantains lithium
battery. o
2711-NB3 X X X X x | Real time clock module for PV600, PVS00,
PV1000, PV1400 or PV550 (Series E or
later). Does not apply to PV550/PVE00
touch screen terminals. Contains lithium
battery.
2711-NB4 X X X Reat time clock module for PV300 keypad..
: PV550/PV600 touch screen anly termi-
et ) ) . nals. Contains fithium battery.

Panel Mount Clips and Studs -

Catalog No. 600 |900 |1000 |1400 | Description
2711-NP1 x | 10 panel mount clips for PV1400 terminal.
2711-NP2 X X X & panel mount ctips for PV600, PV800 or
‘ PV1000 terminals. :
{ ‘ 2711-NP3 x | Optional panel mount studs {18) for
. PV1400 terminals. -

Remote I/0 Connector

.Catalog No. | 550 | 600 | 900 | 1000 | 1400 Description

22112-046-03 | x | x | x X X |Terminal block connector plugs into Remote I/0
port of Remote I/0 terminals.

Power Input Connector

Catalog No. 300M Description

2711-TBDC X Removable DC power input connectors for PanelView 300 Micro
(qty. of 10}, '
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Chapter 2

Chaptér Objectives

@

Wiring and Safety
Guidelines

Q-Pulse |d TMS790

Applying Power and Resetting Terminal

This chapter provides information on:

¢ wiring and safety guidelines
¢ connecting AC or DC power
e resetting the terminal.

‘' DOWEr-up sequence
_* powerup il

Use publication NFPA 70E, Electrical Safety Requirements for
Employee Workplaces when wiring the PanelView terminals. In
addition to the NFPA general guidelines:

s connect the terminal to its own branch circuit.

« the input power should be protected by a fuse or circuit breaker
rated at no more than 15 Amps. ’

e route incoming power to the PanelView terminal by a separate

path from the communicdtions cable. e

IMPORTANT Do not run signal wiring and power wiring in

the same conduit.

¢ where power and communication lines must cross, they should
cross at right angles. Communication lines can be installed in
the same conduit as low level DC I/O lines (less than 10 volts).

m Explosion Hazard

« Substitution of components may impair suitability
for Class I, Division 2. ‘

¢ Do not disconnect equipment unless power has
been switched off and area is known to be
non-hazardous.

¢ Do not connect or disconnect components unless
power has been switched off.

e All wiring must comply with N.E.C. article
501-4(b).
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Connecting AC Power

Publication 2711-UMG14B-EN-P

Q-Pulse Id TMS790

Below are AC electrical ratings for the PanelView terminals. The
PV530/PV600 touch screen only terminal is available only with DC
power, not AC power.

Terminal Type Supply Voltage - Power Consumption
PV550 8510 264V ac, 47 t0 63 Hz | 45 VA maximum
PV600 8510264V ac, 43 to 63Hz | 60 VA maximum
PVS00M/PVS00C 85 t0 264V ac, 47 t0 63 Hz | 110 VA maximum
PV1000G/Pv1000C 85 t0 264V ac, 47 to 63Hz | 100 VA maximum
PV1400 8510 264V ac, 43 to 63 Hz | 200 VA maximum

ATTENTION Do not appl)} power to the PanelView terminal until

all wiring connections have been made. Failure to do
so may result in electrical shock.

AC Power Connections

The PanelView terminals are IEC 1131-2 Equipment Class I devices

and require you to connect the GND (Ground) or © (Protective
Earth) terminal to an earth conductor..=

IMPORTANT The Pgnel\/iew .terminals are designed for sa}fe use
when installed in a NEMA Type 12, 13, 4X (indoor

use only), IP54 or IP65 rated enclosure.

To connect power to the AC vérsion_s of the PanelView:
1. Secure AC power wires to the L1 and L2N terminal block screws.
2. Secure the Earth Ground/Protective Earth wire to the GND or
the @ screw on the terminal block. .

result in voltage at the communication
connector shells. Refer to the figure below
when wiring.

ATTENTION Improper wiring of the power terminals may

3. Apply power to the terminal.
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|
|
|
PanelView 550 Terminal

1207240V ac, 3 Wire, 120/240V ac, 3 Wire,
U.S. Color Code  European Harmonized Color Code
L1 12N GND L1 2N GND

FaR S e

Black {Ling) —— —
White (Neutral) —— j?alue (Neutral)
T - " Green/Yellow
- Green (Earth Ground)._ . _I,‘] .. Brown{Line) f ! (Protective Earth). - - -

. | : ’

To Power Source

L
To Power Source

PanelView 900/1000 Terminal

Power Terminal
Block (fixed)

e . 120/240V ac, 3 Wire,
: U.S. Color Code

L1 12N @ ——GND/PE

=

Europ

—— = Black (Line}
White {Neutrai)
. T Green (Earth Ground)

_
ok

120/240V ac, 3 Wire,
ean Harmaonized Color Code

i L1 12N @——— GND/PE

Brown {Ling)

0 Power Source

PanelView 1400 Terminal

1207240V ac, 3 Wire,
U.S. Color Code

GND/P

Green (Earth Ground)
White {Neutral)
Black (Line}

Q-Pulse Id TMS790 Active 29/01/2014
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D

120/240V ac, 3 Wire,

European Rarmonized Color Code

E@@—

L E @' Green/Yellow (Protective Earth)
Blue {Neutral)

Brown {Line}
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Connecting DC Power The L1 versions (Cat. No. 2711-K5A1L1, -T9C1LD of the PV300, PV300
] Micro, PV550, PV600, PV900, and PV1000 terminals connect to a 24V
dc power source.

The wable below shows the electrical ratings for the DC versions of the
terminals. Electronic circuitry and an internal fuse protect the
terminals from reverse polarity and over-voltage conditions.

Terminal Type é‘gﬂ,“{:gﬁ;ﬂgn Power Consumption
PV300 Micro 11 to 30V dc 2.5) Watts max. (0.105A @ 24V
. de
PV300 18t032Vdc 10 Watts max. (0.42A @ 24V
- - — . dc) - -
{ . PV550 1810 30Vdc 18 Watts max. (0.75A @ 24V
) A : _ de)
PV550 Ci - wwn]|.181032Vde _ 18 Watts max. (0.75A @ 24V
{touch only) de) .
PVE00 18 to 32V dc 34 Watts max. (1.4A @ 24V dc)
PV600 18032V dc - 17 Watts max. {0.71A @ 24V
(touch only) de)
PV300M 1810 30V dc 58 Watts max. {2.5A @ 24V dc)
Pva0eC 18t032Vde 50 Watts max. (2.1A @24V dc)
PV1000G 18t032Vdc 40 Watts max. (1.7A @ 24V dc)
Pv1000C 18t032Vdc e 50 Watts max. (2.1A @ 24V dc)

ATTENTION Do not connect a DC rated.PaneMew terminal to an
AC power source. Connecting to an AC power
source may damage the terminal.

IMPORTANT The PgnelView .terminals are designed for safe use
when installed in 2 NEMA Type 12, 13, NEMA 4X
(indoor use only), IP54 or IPG5 rated enclosure.

supply as a source for the PanelView 300 Micro,
PanelView 300 or 550 touch screen terminal. A SELV
power supply does not exceed 42.4V dc

ATTENTION Use only a safety extra-low voltage (SELV) power
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Q-Pulse |d TMS790

DC Power Connections

Connect the power source to the terminal at the 3-screw terminal
block (PV300 Micro removable, all others fixed).

m Explosion Hazard

o Substitution of components may impair suitability
for Class I, Division 2.

e Do not disconnect equipment unless power has
been switched off and area is known to be
non-hazardous.

» Do not connect or disconnect components unless
power has been switched off.

» All wiring must comply with N.E.C. article
501-4(b). ) C e )
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To connect power to the DC versions of the PanelView:

1. Secure the DC power wires to the terminal block screws.

 PanelView 3 Tomiet PanelView 550/600 Terminal PanelView 900/1000 Terminal
[ N
jird B¢& 1 - - -
@‘» ':n':’mm :53 - .
in r{_ﬁ
e
=== %1
1] 3 x
,—-—-——-—ﬁﬁ i Termi — . Power Terminal |
R “——‘—-,-—??ﬁv'jw, Power Terminal ) \ owe Termin
@( BT 5 Block (fixed) A ;
{ . = - &
B

Note: In the PanelView 300, the Earth Ground
N N - - Earth Ground

and DC Negative wires are intemally connected. A T l : DC Negative

DC Positive

PanelView 300 Micro Terminal

Instalt Terminal Block
Press terminal block e
base in first with
block leaning outward

Push top back to
vertical position
: to lock-in,
oo Remove Terminal Block DC Positive . +|
Insert tip of screw driver here. 0c Negafiva - Ig
Functional Earth Ground —— ||
A

Use #16 to #22 AWG Solid Wire or
#18 to #22 AWG Stranded Wire.

2. Secure the Functional Earth Ground (FE) wire to the correct
terminal block screw.

. The DC negative and Functional Earth Ground wires_are
internally connected in the PanelView 300 Micro.

3. Apply 24V dc power to the terminal.

Publication 2711-UMOD14B-EN-P

Q-Pulse Id TMS790 : Active 29/01/2014 Page 295 of 494



S1 Main Sewer Main Sewer Part 3 Section 25 Electrical Allen Bradley Compact I/O Analogue Modules OM Manual Volume 3/4

Applying Power and Resetting Terminal ~ 2-7

Resetting the Terminal Reseting the terminal re-initializes the PanelView terminal (same as
cycling power).

To reset the PV300, PV300 Micro, PV550 (keypad, keypad &
touch) or the PV600 (keypad, keypad & touch):
» Simultaneously press the Left arrow «, Right arrow », and Enter
- keys. The terminal performs its powerup sequence.
The sequence in which keys are pressed (while running an
application), determines what appears after the reset.

o If you press the Left 4 and Right » arrow keys before the Enter
 key, the Configuration Mode menu appears.

' " “e If you press the Enter < key before the arrow keys, the terminal
\ . ' runs the loaded application.

TIP

If the Left 4 or Right » arrow keys on the PanelView
300 Micro are assigned as function keys, you must
use the GoTo Configuration Screen bution.

To reset the PV550 & PV600 (touch only)/PV900/PV1000/ -
PV1400:

1. Use a narrow non-conductive tool to press the reset button
shown below. The terminal performs its powerup sequence.

ATTENTION Use a nonconducting object to press the Reset

button. Do not use a conducting object such
as a paper clip which may damage the
terminal. Do not use the tip of a pencil,
graphite may damage the terminal.

PanelView 1400 PanelView 900/1000

On the PV550/PV600 touch screen terminals, )
the Reset button is located on the right, befow the Memory Card slot.
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i Power-up Sequence When resetting or applying power 10 a PanelView terminal, the

. terminal runs a series of self-tests. The initial display shows copyright
L information and the status of each self-test number. See Appendix B
| : for a description of the self-test numbers.

/ COPYRIGHT ALLEN-BRADLEY COMPANY \
1999, ALL RIGHTS RESERVED VXX.XX
TESTING VERIFICANADO PRUFEN

VERIFICATION AUTOTEST
2

Self-test Number

* For DH-485 and RS-232 Terminals

e If an application is loaded, the terminal displays either the
screen that was present prior to reset or power down, or the
startup screen.

« If an application is not loaded, the Configuration Mode menu
appears.

| -

™

CONFIGURATION MODE

MEMORY CARD

LANGUE

‘ COI“H\’(UHICZATIO[‘I SETUPR SPRACHE
| . PRESET QPERATIONS LINGUA
N . TERMINAL INFOC LENGUA
N . SCREEN SETUP LANGUAGE
DATE/TIME .
PRINTER SETUP F8 Function keys do not
appear on touch
Run Reset O O screen terminals.

F2 Mode F15 | video Comm Fault
K LED LED/

Note: On PV550/600 temﬁnals, the Reset Video is FS.
On PV300 and PV300 Micro terminals, the Reset Video is F2.

PVS00 Keypad Terminal

Publication 2711-UM014B-EN-P v ) , .

Q-Pulse Id TMS790 Active 29/01/2014 Page 297 of 494




S1 Main Sewer Main Sewer Part 3 Section 25 Electrical Allen Bradley Compact I/O Analogue Modules OM Manual Volume 3/4

Applying Power and Resetting Terminal

29

For Remote 1/0 Terminals

An out-of-box application screen opens allowing you to set Remote
I/O parameters for the terminal. This screen is only available for initial
setup. Once an application is downloaded, the Remote /O setup

screen is erased.

The table on the next page defines the Remote I/O Parameters.

\

Remote 170 Setup
Rack #: IOcta—l Rack Size:[ 174 JF1
. . Starting Module Group: | 8.t (2
Pass-Through Enabled: Yes |F3
-i{-lrast Chassis: No F4
Block Transfer Time out: Q FS
Baud Rate: S7.6K Fsl

o~

PV550 Terminal
/ Remcte L/O Setup x
C2
Back # (octal): 1 Fl
Rack Size: : 1/4 F2
Starting Bodule Group: 0,1 F3
Pass-Through Enebled:  Yes F4
Lest Chassis: ] No FS
)

Klaud Rate: 57.6X
‘ PV900 Keypad Terminal

Q-Pulse Id TMS790 Active 29/01/2014
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Press this function key on:

To set this RIO

Description Options
550/600 900/1000/1900 | Parameter: P d
J F1 Rack # Rack address of terminal on RIO network. | 0to 76
0n PV550/600; Press . to open the
scratchpad. Enter the rack address and
press .} again.
On PVS00/PV1000/PV1400; Press F1 to
set the rack #, then use the up and down
arrow keys to select an address.
F1 F2 Rack Size Rack size of terminal. Each key press 1/4,1/2, 3/4, Full
: displays a different size. The terminal -
] occupies a single rack.
F2 - F3 Starting Module Group- | Starting module group number of the 01 23 45 87 - -
i terminal in the assigned rack. Each key
¢ press displays a different module group.
: F3 F4 Pass-Through Enabled | Enables or Disables Pass-Through, which | Yes or No
-~ ] lets you transfer applications betweena™ . | «~-» . ..
computer on a DH+ link and a terminal on
a Remote i/0 link. A PLC-5 controller
_ passes data between the networks.
F4 F5 Last Chassis Specifies whether the terminal occupies | Yes or No
the last module group in the assigned
rack (applies only to PLC2 controilers).
F5 Block Transfer Timeout | Timeout value for block transfers. Each 0 to 60 seconds
. key press toggles a value. {0 is the default)
F6 F6 Baud Rate Baud rate at which the. terminal will BaudMax. Cable Length
communicate on the RIO network. 57.6K 10,000 ft
115.2K 5,000 ft
230.4K 2,500ft
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Chapter 3

Chapter Objectives

Q-Pulse |d TMS790

Configuring the Terminal

This chapter shows how to use the Configuration Mode menu to
configure terminal settings and perform operations including how to:

access the Configuration Mode menu
select a language
use a memory card

configure communications (DH485; DH+, Remote 1/O,
ControlNet, DeviceNet, DF1, EtherNet/IP)

configure presets

view terminal information
set the time and date
adjust display parameters
set up the printer

Configuration parameters are set from the terminal or from the
PanelBuilder32 software when creating the application. Settings
downloaded with the application have priority over terminal settings if
the following option is enabled in the Terminal Setup dialog of the

PanelBuilder32 software.

Use Downloaded configuration settings

In addition, the application may allow the controller to change the
following while the application is running:

time and date
current display screen
piloted control lists -
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Accessing the
Configuration Mode Menu

The Configuration Mode menu appears on powerup if an application
is not loaded or if the menu was last displayed prior to a reset or
power down.

To access Configuration Mode on keypad terminals:

¢ If an application is running, simultaneously press the Left « and
Right » arrow keys on the terminal keypad.

TIP

If the Left « or Right » arrow keys on the PanelView
300 Micro are assigned as function keys, you must
use the GoTo Config. Screen button.

To access Configuration Mode on touch screen terminals:
» press the GoTo Config. Screen button on application screen or

* press the filled box in the lower right corner of the screen
during powerup.

Note: Most of the screens in this chapter are for the PanelView 900
keypad terminal. The screens for other terminals are similar. On
keypad terminals .you press terminal function keys to modify settings.
These keys may differ between terminals depending on the screen
size and function key placement. On touch screen terminals, you
press the:screen field or button.

4 N

CONFIGURATION MODE

~ CONFIGURATTON MODE

COMMUNICATION

MEMORY CARD .
JCOMMUNTCATION SETUP
PRESET QPERATIONS

LANGUE
SPRACHE
LINGUA
TERMINAL INFO

LENGUA

F1 Run Mode

SCREEN SETUR

LANGUAGE

Scrolling € ®c g‘;’;% E;"‘?EWP |_— Function keys do not
List F2 Reset Uideo oF . 8 appear on touch
. PV300/PV300 Micro Keypad Terminal Run Reset O @) streen terminals.
F2 Mode F15| video

Publication 2711-UMO014B-EN-P
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Comm E‘aultJ
K ) LED LED
On PV550/600 terminals, the Reset Video button is F9.
On PanelView 300, 300 Micro terminals, the Reset Video button is F2.

Operations List
Select an operation using the Up a or Down w arrow keys. Press the

Enter J key (keypad terminals) or press l~| (touch screen terminals)

" to enter the selection.

Language
Displays the language menu.

Run Mode
Runs the loaded application.
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Configuring the Terminal ~ 3-3

Reset Video
Resets the video to default seuings. The reset video function is useful
if the screen is set to non-viewable settings.

Comm and Fault LED

The 2 LEDs on the Configuration Mode menu indicate the operating
state of the terminal. The operating states vary for each
communication protocol (and the PV300 Micro). See Chapter 13.

se|ecting a Language Press the Language button, [F8] key, from the Configuration Mode
] _menu to display the Language Selection screen.

!’ \ . Note: On PV300 and PV300 Micro terminals, scroll down on the main
' configuration menu to select a language.

\

Choisir Frangais
Deutsches Meiin auswahien
Scagliere Italiano

Escoger Espafiol

Select English

FIN
2.41)

USCITA
. SALIR

EXIT E

N

" The terminal supports 5 languages:

¢ French
e German
e Italian

4 . : ¢+ Spanish

¢ English

Language List
Select a language using the up or down arrow keys. All configuration
screens and terminal messages will be displayed in the selected

language.

Exit
Returns to the Configuration Mode menu.
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Using a Memory Card Select Memory Card from the Configuration Mode menu to transfer
applications between a memory card and the terminal. The PanelView
300 Micro does not support a memory card. Chapter 4 describes the
transfer procedure.

K Valid Card Inserted \

APPLICATIONS ON CARD [ Memony

F1 Card
Listing
I i

Disconnect

F8 Card
F2 Restore from Card :
B L - - | FaSavetoCard EXIT N
‘ ) \ F4 Erase /Format Card H
Memory Card Listing

Displays the file names of appilications on the memory card. Only 1
file name is displayed at a time. Press the Memory Card Listing button
or [F1] to scroll through the file names. This button does not display
the names of font files (*.OTF).

Disconnect Card

* Closes all files on the memory card. Press Disconnect before removing
the card from the slot to ensure all files are closed. A message appears
when you can remove the card from the card slot. Failure to follow
this procedure could damage the card.

Applications on Card
Displays the selected application file stored on the memory card

Restore From Card
Transfers the application under Applications on Card to the termmal
‘ Any application in the terminal is overwritten.

Save to Card
Saves the current application in the terminal to the memory card.

Erase/Format Card

Erases and formats a 2711-NM11, -12, -13, -14, 15 memory card. This
functon deletes all applications on the card. You can't delete
individual files. Don’t perform this operation on a 2711-NM2xx ATA
card or the card will be inoperable,

Exit

Returns to the Configuration Mode menu.
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Configuring the Terminal ~ 3-5

Configjuring
| Communications

Q-Pulse |d TMS790

Select Communication Setup from the Configuration Mode menu to
display or change the communication settings for your PanelView
terminal. The screen that appears depends on the communication

protocol of the terminal.

DH-485 Communications

The DH-485 screen lets you modify or display DH-485 settings for
either a DH-485 or RS-232 PanelView terminal. Default settings are:

¢ Max Node Address = 31
¢ Node Address = 2
¢ Baud Rate = 19200

IMPORTANT SeFtiqgs downloac{ed with. a DH-485 application take
W% priority over terminal settings and take effect

immediately after the download.

a DH-485

\

EXIT
F16 j

_ Max Node: m F1
Node: F2
s &
® O
Comm Fault
K LED LED
Max Node

Opens the numeric entry scratchpad. Enter the highest node number |
on the network (up to 31) and press the Enter - key. (On touch
screen termi