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Important User Information

Read this document and the documents listed in the additional resources section about installation, configuration, and
operation of this equipment before you install, configure, operate, or maintain this product. Users are required to
familiarize themselves with installation and wiring instructions in addition to requirements of all applicable codes, laws,
and standards.

Activities including installation, adjustments, putting into service, use, assembly, disassembly, and maintenance are required
to be carried out by suitably trained personnel in accordance with applicable code of practice.

If this equipment is used in a manner not specified by the manufacturer, the protection provided by the equipment may be
impaired.

In no event will Rockwell Automation, Inc. be responsible or liable for indirect or consequential damages resulting from the
use or application of this equipment.

The examples and diagrams in this manual are included solely for illustrative purposes. Because of the many variables and
requirements associated with any particular installation, Rockwell Automation, Inc. cannot assume responsibility or

liability for actual use based on the examples and diagrams.

No patent liability is assumed by Rockwell Automation, Inc. with respect to use of information, circuits, equipment, or
software described in this manual.

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

Throughout this manual, when necessary, we use notes to make you aware of safety considerations.

WARNING: Identifies information about practices or circumstances that can cause an explosion in a hazardous environment,
which may lead to personal injury or death, property damage, or economic loss.

ATTENTION: Identifies information about practices or circumstances that can lead to personal injury or death, property
damage, or economic loss. Attentions help you identify a hazard, avoid a hazard, and recognize the consequence.

> D>

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

Labels may also be on or inside the equipment to provide specific precautions.

SHOCK HAZARD: Labels may be on or inside the equipment, for example, a drive or motor, to alert people that dangerous
voltage may be present.

BURN HAZARD: Labels may be on or inside the equipment, for example, a drive or motor, to alert people that surfaces may
reach dangerous temperatures.

ARC FLASH HAZARD: Labels may be on or inside the equipment, for example, a motor control center, to alert people to
potential Arc Flash. Arc Flash will cause severe injury or death. Wear proper Personal Protective Equipment (PPE). Follow ALL
Regulatory requirements for safe work practices and for Personal Protective Equipment (PPE).

> B> >

Allen-Bradley, Rockwell Automation, Rockwell Software, RSLogix 5000, Logix5000, RSNetWorx, RSLinx, PowerFlex, DeviceNet, EtherNet/IP, Data Highway Plus-Remote I/O, and TechConnect are trademarks of Rockwell

Automation, Inc.

Trademarks not belonging to Rockwell Automation are property of their respective companies.



Summary of Changes

New and Updated

Information

This manual contains new and updated information. Changes throughout this
revision are marked with change bars, as shown to the right of this paragraph.

The table explains the new and updated information in this manual.

Section Changes
Chapter 3 » Updated the Electronic Keying section
+ Updated the Difference Between Integer and Floating Point example
Chapter 4 Added advisory not to exceed the specific isolation voltage when using a
separate power source when wiring various modules
Chapter 5 « Added advisory not to exceed the specificisolation voltage when using a
separate power source when wiring various modules
» Updated diagram labels for wiring the 1756-IF6] Module
Chapter 6 « Updated Fahrenheit temperature conversion range values for Cold-
junction Compensation Types and Cold Junction Offset Option
+ Added advisory not to exceed the specific isolation voltage when using a
separate power source when wiring various modules
Chapter 7 Added advisory not to exceed the specific isolation voltage when using a
separate power source when wiring various modules
Chapter 8 Added advisory not to exceed the specific isolation voltage when using a

separate power source when wiring various modules

Rockwell Automation Publication 1756-UM009D-EN-P - March 2015



Summary of Changes

Notes:

4 Rockwell Automation Publication 1756-UM009D-EN-P - March 2015



Table of Contents

Preface

What Are ControlLogix Analog I/0
Modules?

Analog 1/0 Operation in the
ControlLogix System

ControlLogix Analog I/0 Module
Features

INtrodUction. . . ..ottt e e
Who Should Use ThisManual . .....ooueiiin i

For More Information. .. .....vv et e

Chapter 1

INtroduction. . ..ot
I/O Module in the ControlLogix System..................oooooie
Module Identification and Status Information......................
Preventing Electrostatic Discharge....................ooooaat.

Chapter2

Introduction. . ......ouiinii i
Ownership ..ot
Using RSNetWorx and RSLogix 5000 Software ....................
Direct CONNECtIONS « . vvvtt ittt i it et eiieeannnns
Input Module Operation .........coviiiiiiiiiiii i,
Input Modules in a Local Chassis.............ccooviiiiiiiian..

Real Time Sample (RTS). ..ovvviiin i

Requested Packet Interval (RPI).......cooiiiiiiiiinieiiinn.

Triggering Event Tasks ...,
Input Modules in a Remote Chassis. ...........ocooviii it

Remote Input Modules Connected Via the

ControlNet Network. . ....oovinii i

Remote Input Modules Connected Via the

EtherNet/IP Network ..o
Output Module Operation ..........c.oviiiiiiiiiiniiiniineenn..
Output Modules in a Local Chassis..................cooooiiiiiia.
Output Modules in a Remote Chassis.............cooviiiiiaaia..

Remote Output Modules Connected Via the

ControlNet Network. ... ..ot

Remote Output Modules Connected Via the

EtherNet/IP Network ..ot
Listen-only Mode . ....oovniinii
Multiple Owners of Input Modules. ...
Configuration Changes in an Input Module with
Multiple OWNErs. . ... v vttt

Chapter3

INtrodUction. . ..ot
Common AnalogI/O Features...............coooooiiiiiian,
Removal and Insertion Under Power (RIUP)...................
Module Fault Reporting ...,
Configurable Software...............ooooiiin
Electronic Keying .........oooiiiiiiiiiiiiiii i

Rockwell Automation Publication 1756-UM009D-EN-P - March 2015



Table of Contents

More Information ........ovirtiniiii i
Access to System Clock for Timestamp Functions...............
Rolling Timestamp .........oviiiiiiiiiiiiiiiiiii e,
Producer/Consumer Model ...,
Status Indicator Information ...,
Full Class I Division 2 Compliance. .........c.coouveunennn....
Agency Certification........oovviiiiiiii i
Field Calibration ...... ..ot
Sensor Offset. ..ot
Latchingof Alarms ...
DataFormat ... e
Module Inhibiting. ...
Relationship Between Module Resolution, Scaling,
and Data Format .. .....oouinii i
Module Resolution .........oovuiuiiiiiiiii i
Scaling.....ooooiiii
Data Format as Related to Resolution and Scaling...............
Chapter4
Non-isolated Analog Voltage/Current Introduction.............cccooiiiiiiiiii i,
Input Modules (1756-1F16, 1756-1F8)  Choosea Wiring Method ...
Single-ended Wiring Method................ooooiiLL
Differential Wiring Method ...
High-speed Mode Differential Wiring Method. .................
ChooseaDataFormat.........c.oooiiiiiiiii i,
Features Specific to Non-Isolated Analog Input Modules ............
Multiple Input Ranges ..........oviiiiiiiiiiiiiiiii
Module Filter .......ooiuiiii e
Real Time Sampling ...
Underrange/Overrange Detection ...........oooiiiiiiiin...
Digital Filter ..........oo i
Process Alarms ... ...t
Rate Alarm. ... .o
Wire Off Detection. . ....c.oviuinii it ceeens
Use Module Block and Input Circuit Diagrams.....................
Field-side Circuit Diagrams. ...
Wire the 1756-IF16 Module ............oiiiiiiiiiiiii ..
Wire the 1756-IF8 Module ...
1756-1F16 Module Fault and Status Reporting .....................
1756-IF16 Fault Reporting in Floating Point Mode .................
1756-1F16 Module Fault Word Bits — Floating Point Mode. ... ...
1756-1F16 Channel Fault Word Bits — Floating Point Mode.. . ...
1756-IF16 Channel Status Word Bits — Floating Point Mode . . ..
1756-1F16 Fault Reporting in Integer Mode ................... ...
1756-1F16 Module Fault Word Bits — Integer Mode. ............
1756-IF16 Channel Fault Word Bits — Integer Mode............
1756-1F16 Channel Status Word Bits — Integer Mode...........

Rockwell Automation Publication 1756-UM009D-EN-P - March 2015



Table of Contents

Sourcing Current Loop Input Module
(1756-1F6CIS) and Isolated Analog
Voltage/Current Input Modul e
(1756-1F6l)

Temperature-measuring Analog
Modules (1756-IR6l, 1756-IT6l, and
1756-1T612)

1756-1F8 Module Fault and Status Reporting ...................... 76
1756-1F8 Fault Reporting in Floating Point Mode .................. 77
1756-IF8 Module Fault Word Bits — Floating Point Mode. . .. ... 78
1756-1F8 Channel Fault Word Bits — Floating Point Mode. ... ... 78
1756-1F8 Channel Status Word Bits — Floating Point Mode.... ... 78
1756-1F8 Fault Reporting in Integer Mode......................... 80
1756-1F8 Module Fault Word Bits — Integer Mode ............. 81
1756-1F8 Channel Fault Word Bits — Integer Mode. ............ 81
1756-1F8 Channel Status Word Bits — Integer Mode............ 82
Chapter5
Introduction. . ..ot 83
Use the Isolated Power Source on the 1756-IF6CIS................. 84
Power Calculations with the 1756-IF6CIS Module ............. 84
Other Devices in the Wiring Loop..........coooiiiiii.. 84
ChooseaDataFormat. ..ot 85
Features Specific to the 1756-1F61 and 1756-IF6CIS Modules ... .. .. 85
Multiple Input Ranges..........ooviiiiiiiiiniiii i 86
Notch Filter ...t e 87
Real Time Sampling ... 87
Underrange/Overrange Detection...........oovviiiiiiiinn.. 88
Digital Filter..........oooo i 89
Process Alarms . .....oouiir i 89
Rate Alarm ..o 90
Wire Off Detection .......ouiiiin it 92
Use Module Block and Input Circuit Diagrams. .................... 93
Field-side Circuit Diagrams ..o 94
Wire the 1756-IF6CISModule ...t 95
Wire the 1756-IF6IModule. ... 98
1756-IF6CIS or 1756-1F61 Module Fault and Status Reporting. . . .. 100
Fault Reporting in Floating Point Mode ........................ .. 101
Module Fault Word Bits — Floating Point Mode . .............. 102
Channel Fault Word Bits — Floating Point Mode .............. 102
Channel Status Word Bits — Floating Point Mode ............. 103
Fault Reporting in Integer Mode ... 104
Module Fault Word Bits — Integer Mode...................... 104
Channel Fault Word Bits — Integer Mode ..................... 105
Channel Status Word Bits — Integer Mode .................... 105
Chapter 6
INtroduction. . ..o v it 107
ChooseaDataFormat. ..ot 108
Temperature-measuring Module Features......................... 109
Multiple Input Ranges. ..., 109
Notch Filter . ..o e 110
Real Time Sampling ... 111

Rockwell Automation Publication 1756-UM009D-EN-P - March 2015 7



Table of Contents

Non-isolated Analog Output Modules
(1756-0F4 and 1756-0F8)

Underrange/Overrange Detection ............ooooiiiiinn... 111
Digital Filter .........oooi i 112
Process Alarms . .....ovirinii 112
Rate Alarm. ... ..o 114
JOOhm Offset oot 114
Wire Off Detection. . ....oovvriniii it 115
Sensor Type. ...vviii i 116
Temperature Units ..o 117
Input Signal to User Count Conversion ....................... 117
Wire Length Calculations ..., 118
Differences Between the 1756-1T6I and 1756-IT612 Modules ...... 118
Cold Junction Compensation ...........c.ccoveuvineinnennnn.. 119
Improved Module Accuracy ........o.oviiiiiiiiiiiiiniin.. 122
Use Module Block and Input Circuit Diagrams.................... 123
Field-side Circuit Diagrams................oocoiiiiiiinia., 124
Wirethe Modules . ... 125
Fault and Status Reporting..............oooooiii 128
Fault Reporting in Floating Point Mode..................ooooooe 129
Module Fault Word Bits — Floating Point Mode ............... 130
Channel Fault Word Bits — Floating Point Mode............... 130
Channel Status Word Bits — Floating Point Mode.............. 130
Fault Reporting in Integer Mode. ..., 132
Module Fault Word Bits — Integer Mode ...................... 133
Channel Fault Word Bits — Integer Mode ..................... 133
Channel Status Word Bits — Integer Mode .................... 133
Chapter7
Introduction . .. ..ot 135
ChooseaDataFormat........ooviuiiniiiiii it 136
Non-isolated Output Module Features.......................... . 136
Ramping/Rate Limiting. ... 137
Hold for Initialization ... 137
Open Wire Detection. ... 137
Clamping/Limiting. ..........oooiiiiiiii i 138
Clamp/Limit Alarms .......oooiiiiiiiiiiii i, 139
DataEcho. ..o 139
User Count Conversion to Output Signal ..................... 139
Use Module Block and Output Circuit Diagrams .................. 140
Field-side Circuit Diagrams. ...t 142
Wire the 1756-OF4Module ..o, 143
Wire the 1756-OF8Module ... 144
1756-OF4 and 1756-OF8 Module Fault and
Status Reporting ... 145
1756-OF4 and 1756-OF8 Fault Reporting in
Floating Point Mode. ... 146
Module Fault Word Bits — Floating Point Mode ............... 147
Channel Fault Word Bits — Floating Point Mode. .............. 147

8 Rockwell Automation Publication 1756-UM009D-EN-P - March 2015



Table of Contents

Isolated Analog Output Modules
(1756-0F6C1 and 1756-0F6VI)

Install ControlLogix I/0 Modules

Channel Status Words Bits — Floating Point Mode. ............ 147
1756-OF4 and 1756-OF8 Fault Reporting in Integer Mode ........ 149
Module Fault Word Bits — Integer Mode...................... 150
Channel Fault Word Bits — Integer Mode ..................... 150
Channel Status Word Bits — Integer Mode .................... 151
Chapter 8
Introduction. . ..ottt 153
ChooseaDataFormat. ......oovvuiiniii i 154
Isolated Output Module Features ..., 154
Ramping/Rate Limiting. ...t 155
Hold for Initialization .......... ..o 155
Clamping/Limiting. . ......oovuiiiiiiiiiiiiiiiiii e 156
Clamp/Limit Alarms . .......oooiiiiiii i 156
DataEcho ..o 157
User Count Conversion to Output Signal ..................... 157
Use Module Block and Output Circuit Diagrams.................. 158
Field-side Circuit Diagrams ..., 160
Drive Different Loads with the 1756-OF6CI...................... 160
Wire the 1756-OF6CIModule ..., 163
Wire the 1756-OF6VIModule. .........oooviiiiii i 164
1756-OF6CI and 1756-OF6VI Module Fault
and Status Reporting...........oooiiiiiiiiiiiiiiiii 165
Fault Reporting in Floating Point Mode ....................... ... 166
Module Fault Word Bits — Floating Point Mode ............... 167
Channel Fault Word Bits — Floating Point Mode .............. 167
Channel Status Word Bits — Floating Point Mode ............. 167
Fault Reporting in Integer Mode ..., 169
Module Fault Word Bits — Integer Mode...................... 169
Channel Fault Word Bits — Integer Mode ..................... 170
Channel Status Word Bits in Integer Mode.................... 170
Chapter9
INtroduction. ... vt 171
Installthe /O Module ... 171
Key the Removable Terminal Block.....................ooooi oL, 172
Connect Wiring ..ot 173
Connect the Grounded End of the Cable...................... 174
Connect the Ungrounded End of the Cable ................... 176
Three Types of RTBs (each RTB comes with housing) ......... 176
Recommendations for Wiring Your RTB ..................... 178
Assemble the RTB and the Housing . ... 178
Install the Removable Terminal Block ............................ 179
Remove the Removable Terminal Block. .......................... 180
Remove the Module from the Chassis. .................ooooii.aL. 180

Rockwell Automation Publication 1756-UM009D-EN-P - March 2015 9



Table of Contents

Configure ControlLogix Analog /0
Modules

(alibrate the ControlLogix Analog
1/0 Modules

Troubleshoot Your Module

10

Chapter 10
INtrodUction . .o ov vttt 183
Configuration Process Overview ..o, 184
CreateaNewModule ... 186
Communication Format ..., 189
Modify Default Configuration for Input Modules.................. 191
Connection Tab. ... ..o 192
Configuration Tab. ... 193
Alarm Configuration Tab.................oo oL 195
Calibration Tab........ovii i 197
Configure the RTD Module ... 198
Configure the Thermocouple Modules......................... . 199
Modify Default Configuration for Output Modules................ 200
Connection Tab. ...t 201
Configuration Tab. ... 202
OutputState Tab ... 203
Limits Tab . ....oo 204
Calibration Tab. ... ... 205
Download Configuration Data to the Module ..................... 205
Edit Configuration ............oooiiiiiiiiiiiiii i 206
Reconfigure Module Parametersin Run Mode..................... 207
Reconfigure Parameters in Program Mode......................... 209
Configure I/O Modules in a Remote Chassis ...................... 210
View Module Tags ..........oooiiiiiiiiiiiii i 211
Chapter 11
INtroduction . .. .ov it 213
Difference of Calibrating an Input Module and an
Output Module . ....ooiii 214
Calibrating in Either Program or RunMode ................... 214
Calibrate Your Input Modules. . ..., 215
Calibrating the 1756-1F16 or 1756-IF8 Modules............... 215
Calibrating the 1756-IF6CIS or 1756-IF61 Modules. . .......... 221
Calibrating the 1756-IR6I. ... 227
Calibrating the 1756-IT6l or 1756-IT612 ..................... 232
Calibrate Your Output Modules.............cooooiiiiiiiiiiiia.. 238
Current Meter Calibrations ............ccoiiiiii .. 238
Voltage Meter Calibrations. ..o 245
Chapter 12
Introduction . ... ..ot 253
Status Indicators for Input Modules........................... 253
Status Indicators for Output Modules..................... ... 254
Use RSLogix 5000 Software for Troubleshooting .................. 255
Fault Type Determination. ..........covviiiiiiiininin.. 256

Rockwell Automation Publication 1756-UM009D-EN-P - March 2015



Table of Contents

Appendix A
Analog I/0 Tag Definitions Integer Mode Tags ... ..ooonuueieniiie it 257
Integer Input Tags. ... 257
Integer Output Tags.........ooooiiiiiiiiiiiii i 258
Integer Configuration Tags ............ccoooviiiiiiiin, 259
Floating Point Mode Tags ...........coooviiiiiiiiiiiiii ... 261
Floating Point Input Tags. ..., 261
Floating Point Output Tags .............cooiiiiiiiiiii.. 263
Floating Point Configuration Tags ................cooovein.. 264
Appendix B
Use Ladder Logic To Perform Run Use Message Instructions ..., 269
Time Services and Re(onfiguration Process Real-time Control and Module Services ................... 269
One Service Performed Per Instruction .................cooou.... 270
CreateaNew Tag.........oooiiiiiiiii 270
Enter Message Configuration.............oovvvuiiiinaoan.. 272
Configuration Tab ... 274
Communication Tab ......... .. ..o i 276
Unlatch Alarms in the 1756-IF6I Module . .................... 276
Unlatch Alarms in the 1756-OF6VIModule .................. 279
Reconfiguringa 1756-IR6I Module...................o.ooo.L. 281
Considerations With This Ladder Logic Example.............. 283
Perform Module Reset Service........covviiniiiinnn... 285
Appendix C
Choose the Correct Power Supply Power-sizing Chart. ............oooiiiiiii i, 287
Appendix D
Additional Specification Information Analog to Digital (A/D) Converter Accuracy...................... 289
Calibrated Accuracy.........cooviiiiiiiiiii i 290
Error Calculated Over Hardware Range...................... ... 291
How Operating Temperature Changes Affect Module Accuracy.... 291
Gain Drift With Temperature...........coooiiiiiiiiion.. 291
Module Error Over Full Temperature Range .................. 292
RTD and Thermocouple Error Calculations ...................... 293
RTD Error. oo e e 293
Thermocouple Error.........oooiiiii i 294
Module Error at 25 °C (77 °F) (-12...30 mV Range) ............ 295
Module Error at 25 °C (77 °F) (-12...78 mV Range) ............ 298
Thermocouple Resolution ..........coooiiiiiiiiiiiiii i, 301
Module Resolution (-12...30 mV Range) ........coovuuneeen.n. 302
Module Resolution (-12...78 mV Range) ...................... 305
How to Deal with Incorrect Thermocouple
Temperature Readings................oooiiiiiiii 309

Rockwell Automation Publication 1756-UM009D-EN-P - March 2015 1



Table of Contents

1492 AIFMs for Analog 1/0 Modules

Glossary
Index

12

Appendix E

INtrodUcCtion . . v ettt et e e e e 311
Module Wiring Options ........oouuiiiiiiiiiiiniiiiniinaea.. 311
Pre-wired and AIFM Cables. .. o.veien i, 312
Module-ready Pre-wired Cables. ...t 314

Rockwell Automation Publication 1756-UM009D-EN-P - March 2015



Preface

Introduction

Who Should Use This Manual

For More Information

This manual describes how to install, configure, and troubleshoot your

ControlLogix analog I/O module.

You must be able to program and operate a Rockwell Automation ControlLogix
controller to efficiently use your analog I/O modules. If you need additional
information, refer to the related documentation listed below.

These documents contain more information about related products from

Rockwell Automation.

(at. No.

Resource

1756 Series

1756 ControlLogix I/0 Specifications Technical Data,
publication 1756-TD002

1756-A4, 1756-A7,1756-A10, 1756-A13, 1756-
A17

ControlLogix Chassis, Series B Installation Instructions,
publication 1756-IN080

1756-PA72, 1756-PB72, 1756-PA75, 1756-
PB75, 1756-PH75, 1756-P(75

ControlLogix Power Supplies Installation Instructions,
publication 1756-IN613

1756 digital /0 modules

ControlLogix Digital /0 Modules User Manual,
publication 1756-UM058

1756-CNB, 1756-CNBR

ControlNet Modules in Logix5000 Control Systems,
publication CNET-UMO01

1756-DNB DeviceNet Modules in Logix5000 Control Systems User Manual,
publication DNET-UM004
1756-DHRIO ControlLogix Data Highway Plus-Remote I/0 Communication

Interface Module User Manual, publication 1756-UM514

1756-ENBT, 1769-ENET

EtherNet/IP Modules in Logix5000 Control Systems User Manual,
publication ENET-UMO01

1756-Lx ControlLogix Selection Guide,
publication 1756-5G001
1756-Lx ControlLogix System User Manual,

publication 1756-UM001

1756-Lx, 1769-Lx, 1789-Lx, PowerFlex 7005

Logix5000 Controllers Common Procedures Programming Manual,
publication 1756-PM001

1756-Lx, 1769-Lx, 1789-Lx, 1794-Lx, PowerFlex
7005

Logix5000 Controllers General Instructions Reference Manual,
publication 1756-RM003

You can view or download publications at

http://www.rockwellautomation.com/literature/. To order paper copies of

technical documentation, contact your local Allen-Bradley distributor or
Rockwell Automation sales representative.
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Chapter 1

Introduction

What Are ControlLogix Analog I/0 Modules?

This chapter provides an overview of the ControlLogix analog I/O modules to
explain to you how they operate.

Topic Page
1/0 Module in the ControlLogix System 16
Parts Illustration of the ControlLogix Analog 1/0 Module 17
Module Identification and Status Information 17
Preventing Electrostatic Discharge 18

ControlLogix analog I/O modules are interface modules that convert analog
signals to digital values for inputs and convert digital values to analog signals for
outputs. Controllers can then use these signals for control purposes.

By using the producer/consumer network model, ControlLogix analog I/O
modules produce information when needed while providing additional system
functions.

The table lists several features available on ControlLogix analog I/O modules.

Table 1- ControlLogix Analog I/0 Module Features

Feature Description

Removal and insertion under power | You can remove and insert modules and removable terminal blocks (RTB) while
(RIUP) power is applied.

Producer/consumer communication | This communication is an intelligent data exchange between modules and
other system devices in which each module produces data without first being
polled.

Rolling timestamp of data A 15-bit module-specific rolling timestamp with millisecond resolution that
indicates when data was sampled and/or applied. This timestamp can be used
to calculate the interval between channel or field-side updates.

Multiple data formats Analog 1/0 modules offer the option of IEEE 32-bit floating point or 16-bit
integer data formats.

Module resolution Analog input modules use 16-bit resolution, and analog output modules offer
13...16-bit output resolution (depending on the module type), to detect data
changes.

On-board features Scaling to engineering units, alarming, and under/overrange detection, are

some examples of the /0 module features.
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Chapter1  What Are ControlLogix Analog I/0 Modules?

Table 1- ControlLogix Analog I/0 Module Features

Feature Description

(alibration ControlLogix analog /0 module ships from the factory with factory calibration.
You can recalibrate the module calibration on a channel-by-channel or module-
wide basis to increase accuracy in customer-specific applications, if necessary.

Coordinated system time (CST) time | A 64-bit system clock places a time stamp on the transfer of data between the
stamp of data module and its owner-controller within the local chassis.

Agency Certification Full agency certification for in any application that requires approval.

Agency certification varies depending on the catalog number. For the latest I/0
module specifications, see the 1756 ControlLogix /0 Modules Technical
Specifications, publication 1756-TD002.

i ControlLogix modules mount in a ControlLogix chassis and use a removable
odule in the 8 8
contro"_ogix System terminal block (RTB) or a Bulletin 1492 interface module! cable to connect to
all field-side wiring.

Before you install and use your module, do the following:

o Install and ground a 1756 chassis and power supply(z). To install these
products, refer to the publications listed in For More Information

on page 13.

e Order and receive an RTB or IFM and its components for your
application.

IMPORTANT RTBs and IFMs are not included with your module purchase.

For the latest I/O module specifications, see the 1756 ControlLogix I/O
Modules Technical Specifications, publication 1756-TD002.

(1) The ControlLogix system has been agency certified using only the ControlLogix RTBs (1756-TBCH, 1756-TBNH, 1756-TBSH and 1756-
TBS6H). Any application that requires agency certification of the ControlLogix system using other wiring termination methods can
require application specific approval by the certifying agency. To see what analog interface modules are used with each ControlLogix
analog 1/0 module, see Appendix E.

(2) Inaddition to standard ControlLogix power supplies, ControlLogix Redundant Power Supplies are also available for your application.
For more information on these supplies, see the ControlLogix Selection Guide,
publication 1756-5G001, or contact your local Rockwell Automation distributor or sales representative.
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Figure 1 - Parts Illustration of the ControlLogix Analog I/0 Module
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Item Description
1 Backplane connector - Interface for the ControlLogix system that connects the module to the
backplane.
2 Top and hottom guides - Guides provide assistance in seating the RTB or IFM cable onto the module.
3 Status indicators - Indicators display the status of communication, module health, and input/output
devices. Indicators help in troubleshooting anomalies.
4 Connectors pins - Input/output, power, and grounding connections are made to the module through
these pins with the use of an RTB or IFM.
5 Locking tab - The locking tab anchors the RTB or IFM cable on the module, maintaining wiring
connections.
6 Slots for keying - Mechanically keys the RTB to prevent inadvertently making the wrong wire

connections to your module.

Module Identification and Each ControlLogix I/O module maintains specific identification information

Status Information
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Preventing Electrostatic
Discharge

For example, you can track module identification information to be aware of
exactly what modules are in any ControlLogix rack at any time. While retrieving
module identity, you can also retrieve the module’s status.

Table 2 - Module Identification and Status Information

Item Description
Product Type Module’s product type, such as Analog 1/0
or Digital 1/0 module
(atalog Code Module’s catalog number
Major Revision Module’s major revision number
Minor Revision Module’s minor revision number
Status Module’s status that shows the following information:

« Controller ownership (if any)

+ Whether module has been configured
» Device Specific Status, such as:

o Self-Test

+ Flash update in progress

« Communications fault

+ Not owned (outputs in program mode)
+ Internal fault (need flash update)
+ Runmode

+ Program mode (output mods only)
« Minor recoverable fault
« Minor unrecoverable fault
«  Major recoverable fault
+ Major unrecoverable fault

Vendor ID Module manufacturer vendor, for example Allen-Bradley

Serial Number Module serial number

Length of ASCII Text String Number of characters in module’s text string

ASCII Text String Number of characters in module’s text string

IMPORTANT You must perform a WHO service to retrieve this information.

This module is sensitive to electrostatic discharge.

ATTENTION: This equipment is sensitive to electrostatic discharge,
A which can cause internal damage and affect normal operation. Follow

these guidelines when you handle this equipment:

» Touch a grounded object to discharge potential static.

+ Wear an approved grounding wriststrap.

+ Do not touch connectors or pins on component boards.

+ Do not touch circuit components inside the equipment.

+ Ifavailable, use a static-safe workstation.

+  Whennotin use, store the equipment in appropriate static-safe
packaging.
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Chapter 2

Introduction

Ownership

Analog I/0 Operation in the
ControlLogix System

I/0 modules are interfaces between the controller and the field devices that
comprise the ControlLogix system. Analog signals, which are continuous, are
converted by the module and used by the controller to mandate field-device

results.

This chapter describes how analog I/O modules operate within the

ControlLogix system.

Topic Page
Ownership 19
Using RSNetWorx and RSLogix 5000 Software 20
Direct Connections 21
Input Module Operation 22
Input Modules in a Local Chassis 22
Real Time Sample (RTS) 22
Requested Packet Interval (RPI) 23
Input Modules in a Remote Chassis 25
Output Module Operation 27
Output Modules in a Local Chassis 27
Output Modules in a Remote Chassis 28
Listen-only Mode 30
Multiple Owners of Input Modules 31
Configuration Changes in an Input Module with Multiple Owners 32

Every I/O module in the ControlLogix system must be owned by a ControlLogix

controller. This owner-controller:

o stores configuration data for every module that it owns.

e can be local or remote in regard to the I/O module’s position.

o sends the I/O module configuration data to define the module’s behavior

and begin operation within the control system.

Each ControlLogix I/O module must continuously maintain communication

with its owner to operate normally.
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Using RSNetWorx and
RSLogix 5000 Software

20

Typically, each module in the system has one owner only. Input modules can have
more than one owner. Output modules, however, are limited to a single owner.

For more information on the increased flexibility provided by multiple owners
and the ramifications of using multiple owners, see Configuration Changes in an
Input Module with Multiple Owners on page 32.

The I/0 configuration portion of the RSLogix5000 programming software
generates the configuration data for each I/O module in the control system,
whether the module is in a local or remote chassis. A remote chassis, also known
as networked, contains the I/O module but not the module’s owner-controller. A
remote chassis can be connected to the controller via a scheduled connection on
the ControlNet network or an

EtherNet/IP network.

RSLogix 5000 configuration data is transferred to the controller during the
program download and subsequently transferred to the appropriate I/O
modules. I/O modules in the local chassis, and modules in a remote chassis
connected via the EtherNet/IP network, or unscheduled connections on the
ControlNet network, are ready to run as soon as the configuration data has been
downloaded. However, to enable scheduled connections to I/O modules on the
ControlNet network, you must schedule the network by using RSNetWorx for
ControlNet software.

Running RSNetWorx software transfers configuration data to I/O modules on a
scheduled ControlNet network and establishes a network update time (NUT)
for the ControlNet network that is compliant with the desired communication
options specified for each module during configuration.

Anytime a controller references a scheduled connection to I/O modules on a
scheduled ControlNet network, you must run RSNetWorx software to configure
the ControlNet network.

Refer to the following general steps when configuring I/O modules.
1. Configure all I/O modules for a given controller by using RSLogix 5000

programming software and download that information to the controller.

2. Ifthe I/O configuration data references a scheduled connection to a
module in a remote chassis connected via the ControlNet network, run
RSNetWorx for ControlNet software to schedule the network.
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Direct Connections

3. After running RSNetWorx software, perform an online save of the
RSLogix 5000 project so the configuration information that RSNetWorx
software sends to the controller is saved.

IMPORTANT You must run RSNetWorx for ControlNet software whenever a new |/0
module is added to a scheduled ControlNet chassis. When a module is
permanently removed from a remote chassis, we recommend that you run
RSNetWorx for ControlNet software to reschedule the network and
optimize the allocation of network bandwidth.

ControlLogix analog I/O modules use direct connections only.

A direct connection is a real-time data transfer link between the controller and
the device that occupies the slot that the configuration data references. When
module configuration data is downloaded to an owner-controller, the controller
attempts to establish a direct connection to each of the modules referenced by the
data.

If a controller has configuration data referencinga slot in the control system, the
controller periodically checks for the presence of a device there. When a device’s
presence is detected there, the controller automatically sends the configuration
data, and one of the following events occurs:

o Ifthe data is appropriate to the module found in the slot, a connection is
made and operation begins.

o Ifthe configuration data is not appropriate, the data is rejected and an
error message displays in the software. In this case, the configuration data
can be inappropriate for any of a number of reasons.

For example, a module’s configuration data can be appropriate except for a
mismatch in electronic keying that prevents normal operation.

The controller maintains and monitors its connection with a module. Any break
in the connection, such as removal of the module from the chassis while under
power, causes the controller to set fault status bits in the data area associated with
the module. The RSLogix 5000 programming software monitors this data area to
annunciate the module’s failures.
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Input Module Operation

Input Modules in a Local
Chassis

22

In traditional I/O systems, controllers poll input modules to obtain their input
status. In the ControlLogix system, a controller does not poll analog input
modules after a connection is established. Instead, the modules multicast their
data periodically. The frequency depends on the options chosen during
configuration and where in the control system that input module physically
resides.

An input module’s behavior varies depending upon whether it operates in the
local chassis or in a remote chassis. The following sections detail the differences in
data transfers between these set-ups.

When a module resides in the same chassis as the owner-controller, the following
two configuration parameters affect how and when an input module produces
data:

o Real Time Sample (RTS)
o Requested Packet Interval (RPI)

Real Time Sample (RTS)

This configurable parameter, which is set during the initial configuration by
using RSLogix5000 software, instructs the module to perform two
basic operations:

1. Scanall of its input channels and store the data into on-board memory.

2. Multicast the updated channel data (as well as other status data) to the
backplane of the local chassis.

On-Board Memory @

Status Data f

Channel Data < — | (o
Channel Data - —| (1
Channel Data < — | (h2
Channel Data ~<—— —| (h3
Channel Data < —| (h4
Channel Data # Ch5
Timestamp

/ 4361
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Requested Packet Interval (RPI)

This configurable parameter also instructs the module to multicast its channel
and status data to the local chassis backplane.

The RPI, however, instructs the module to produce the current contents of its
on-board memory when the RPI expires, (that is, the module does not update its
channels prior to the multicast).

|

) |

On-Board Memory

N

Status Data o
Channel Data Cho
Channel Data Ch1
Channel Data Ch2
Channel Data Ch3
Channel Data Ch4
Channel Data Ch5
Timestamp

41362

IMPORTANT The RPI value is set during the initial module configuration by using
RSLogix 5000 software. This value can be adjusted when the controller is in
Program mode.

The module resets the RPI timer each time an RTS is performed. This operation
dictates how and when the owner-controller in the local chassis receives updated
channel data, depending on the values given to these parameters.

If the RTS value is less than or equal to the RPI, each multicast of data from the

module contains updated channel information. In effect, the module is only
multicasting at the RTS rate.
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If the RTS value is greater than the RPI, the module produces at both the RTS
rate and the RPI rate. Their respective values dictate how often the owner-
controller receives data and how many multicasts from the module contain

updated channel data.

In the example below, the RT'S value is 100 ms and the RPI value is 25 ms. Only
every fourth multicast from the module contains updated channel data.

RTS
100 ms - Updated data

5

200 225 250 27

5

0

RPI i 3
25ms - Same input data as ! :
the previous RTS ! !
2 5 7 100 125 150 17 300 325 350 37 400
Time (ms) w0546

Triggering Event Tasks

When configured, ControlLogix analog input modules can trigger an event task.
The event task lets you execute a section of logic immediately when an event (that
is, receipt of new data) occurs.

Your ControlLogix analog I/O module can trigger event tasks every RTS, after
the module has sampled and multicast its data. Events tasks are useful for
synchronizing process variable (PV') samples and proportional integral derivative
(PID) calculations.

IMPORTANT ControlLogix analog I/0 modules can trigger event tasks at every RTS but
not at the RPI. For example, in the illustration above, an event task can be
only triggered every 100 ms.
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Input Modules

in a Remote Chassis

Local Chassis

[8)

If an input module physically resides in a remote chassis, the role of the RPT and
the module’s RTS behavior change slightly with respect to getting data to the
owner-controller, depending on what network type you are using to connect to
the modules.

Remote Input Modules Connected Via the ControlNet Network

When remote analog I/O modules are connected to the owner-controller via a
scheduled ControlNet network, the RPI and RTS intervals still define when the
module multicasts data within its own chassis (as described in the previous
section). However, only the value of the RPI determines how often the owner-
controller receives it over the network.

When an RPI value is specified for an input module in a remote chassis
connected by a scheduled ControlNet network, in addition to instructing the
module to multicast data within its own chassis, the RPI also ‘reserves’ a spot in
the stream of data flowing across the ControlNet network.

Whether of not the timing of this ‘reserved’ spot coincides with the exact value of
the RPI, the control system guarantees that the owner-controller receives data at
least as often as the specified RPL

As shown in the illustration below, the input data within the remote chassis is
multicast at the configured RPI. The ControlNet bridge module sends input data
back to the owner-controller at least as often as the RPI.

Remote Chassis

[8) 8\ [8)

[
=N =1 = [ = N = |
©
0 I
= B
& Multicast data ]
= L
[©] O] [=] O]

{](ontromet network }7 40947

The ‘reserved’ spot on the network and the module’s RTS are asynchronous to
each other. This means there are best and worst Case scenarios as to when the
owner-controller receives updated channel data from the module in a networked
chassis.

Rockwell Automation Publication 1756-UM009D-EN-P - March 2015 25



Chapter 2

Analog 1/0 Operation in the ControlLogix System

26

Best Case RTS Scenario

In the best case scenario, the module performs an RT'S multicast with updated
channel data just before the ‘reserved’ network slot is made available. In this case,
the remotely-located owner-controller receives the data almost immediately.

Worst Case RTS Scenario

In the worst case scenario, the module performs an RTS multicast just after the
‘reserved’ network slot has passed. In this case, the owner-controller does not
receive data until the next scheduled network slot.

TIP Because it is the RPl and not the RTS that dictates when the module’s data
is sent over the network, we recommend the RPI value be set less than or
equal to the RTS to make sure that updated channel data is received by the
owner-controller with each receipt of data.

Remote Input Modules Connected Via the EtherNet/IP Network

When remote analog input modules are connected to the owner-controller via an
EtherNet/IP network, data is transferred to the owner-controller in the following
way:

o At the RTS or RPI (whichever is faster), the module broadcasts data
within its own chassis.

e The 1756 Ethernet bridge module in the remote chassis immediately sends
the module’s data over the network to the owner-controller as long as it has
not sent data within a time frame that is one-quarter the value of the
analog input module’s RPL

For example, if an analog input module uses an RPI = 100 ms, the Ethernet
module sends module data immediately on receiving it if another data
packet was not sent within the last 25 ms.

The Ethernet module either multicasts the module’s data to all devices on
the network or unicasts to a specific owner-controller depending on the

setting of the Unicast box, as shown on page 192.

TIP For more information, see the Guidelines to Specify an RPI Rate for /0
Modules section in the Logix5000 Controllers Design Considerations
Reference Manual, publication 1756-RM094.
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Output Module Operation

Output Modules in
a Local Chassis

The RPI parameter governs exactly when an analog output module receives data
from the owner-controller and when the output module echoes data. An owner-
controller sends data to an analog output module only at the period specified in
the RPI. Data is not sent to the module at the end of the controller’s program
scan.

When an analog output module receives new data from an owner-controller (that
is, every RPI), the module automatically multicasts or ‘echoes’ a data value that
corresponds to the analog signal present at the output terminals to the rest of the
control system. This feature, called Output Data Echo, occurs whether the
output module is local or remote.

Depending on the value of the RPI, with respect to the length of the controller
program scan, the output module can receive and ‘echo’ data multiple times
during one program scan.

When the RPI is less than the program scan length, the controller effectively
allows the module’s output channels to change values multiple times during a
single program scan because the output module is not dependent on reaching the
end of the program to send data.

When specifying an RPI value for an analog output module, you instruct the
controller when to broadcast the output data to the module. If the module resides
in the same chassis as the owner-controller, the module receives the data almost
immediately after the controller sends it.

) A\
Owner-controller | '\ | Output module
— | — ~ L
[ i 1 N \

"=| Bl B '#
©

jData sent from owner at the RPI

[OdI=

@ @ 40949
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Output Modules in

If an output module resides in a remote chassis, the role of the RPI changes

. slightly with respect to getting data from the owner-controller, depending on
a Remote Chassis oy pect To getting pending
what network type you are using to connect to the modules.
Remote Output Modules Connected Via the ControlNet Network
When remote analog output modules are connected to the owner-controller via a
scheduled ControlNet network, in addition to instructing the controller to
multicast the output data within its own chassis, the RPI also ‘reserves a spot in
the stream of data flowing across the ControlNet network.
Whether or not the timing of this ‘reserved’ spot coincides with the exact value of
the RPI, the control system guarantees that the output module receives data at
least as often as the specified RPL
A0 = ) =
Owner-controller ControlNet Bridge module ControlNet Bridge module Output module
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The ‘reserved’ spot on the network and when the controller sends the output data
are asynchronous to each other. This means there are best and worst case
scenarios as to when the module receives the output data from the controller in a
networked chassis.

Best Case RPI Scenario
In the best case scenario, the controller sends the output data just before the

‘reserved’ network slot is available. In this case, the remote output module
receives the data almost immediately.
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Worst Case RPI Scenario

In the worst case scenario, the controller sends the data just after the ‘reserved’
network slot has passed. In this case, the module does not receive the data until
the next scheduled network slot.

IMPORTANT These best and worst case scenarios indicate the time required for output
data to transfer from the controller to the module once the controller has
produced it.

The scenarios do not take into account when the module receives new data
(updated by the user program) from the controller. That is a function of the
length of the user program and its asynchronous relationship with the RPI.

Remote Output Modules Connected Via the EtherNet/IP Network

When remote analog output modules are connected to the owner-controller via
an EtherNet/IP network, the controller multicasts data in the
following ways:

o At the RPI, the owner-controller multicasts data within its own chassis.
o When the RPI timer expires or a programmed Immediate Output (I0T)

instruction is executed. An IOT sends data immediately and resets the RPI
timer.
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Listen-on'y Mode Any controller in the system can listen to the data from any I/O module (that is,
input data or ‘echoed’ output data) even if the controller does not own the
module. In other words, the controller does not have to own a module’s
configuration data to listen to it.

During the I/O configuration process, you can specify one of several ‘Listen-
Only’ modes in the Comm Format box on the New Module dialog box. See
page 185 for more Comm Format details.

Choosing a ‘Listen-Only’ mode option allows the controller and module to
establish communications without the controller sending any configuration data.
In this instance, another controller owns the module being listened to.

IMPORTANT If a‘Listen-Only’ connection is being used by any controller to the module,
any connections over the Ethernet network cannot use the Unicast option.
See the Unicast box on page 192
for details.

The ‘Listen-Only’ controller continues to receive multicast data from the /0
module as long as a connection between an owner-controller and 1/0
module is maintained

If the connection between all owner-controllers and the module is broken,
the module stops multicasting data and connections to all ‘Listening
controllers’ are also broken.
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Multiple Owners
of Input Modules

Initial Configuration

Input Module
Configuration
Data
Xxxxx
Xxxxx
XXXXX

Because ‘Listening controllers’ lose their connections to modules when
communication with the owner stops, the ControlLogix system lets you define
more than one owner for input modules.

IMPORTANT Only input modules can have multiple owners. If multiple owners are
connected to the same input module, they must maintain identical
configuration for that module.

In the example below, Controller A and Controller B have both been configured
to be the owner of the input module.

Controller A Input Module Controller B

@ [ @ Initial Configuration

= [z vy g ° ;:\
o S Input Module
© © Configuration
—t — )I?ata
) z A K B XXXX
5 — Xxxxx
E Xxxxx
J
N
UZ?J ngj 41056

When multiple controllers are configured to own the same input module, the
following events occur:

e When the controllers begin downloading configuration data, both try to
establish a connection with the input module.

o Whichever controller’s data arrives first establishes a connection.

o When the second controller’s data arrives, the module compares it to its
current configuration data (the data received and accepted from the first
controller).

— If the configuration data sent by the second controller matches the
configuration data sent by the first controller the connection is also
accepted.

- Ifany parameter of the second configuration data is different from the
first, the module rejects the connection; RSLogix 5000 software alerts
you to the rejected connection through an error message.

The advantage of multiple owners over a ‘Listen-only’ connection is that now
either of the controllers can lose the connection to the module and the module
continues to operate and multicast data to the system because of the connection
maintained by the other owner-controller.
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COnfiguration Changes inan Youmust be careful when changing an input module’s configuration data in a
Input Module with MUItipl e multiple owner scenario. When the configuration data is changed in one of the

owners, for example, Controller A, and sent to the module, that configuration
Owners data is accepted as the new configuration for the module. Controller B continues
to listen, unaware that any changes have been made in the module’s behavior.

Controller A Input Module Controller B
Modified Configuration @ [ @ Initial Configuration
| ]
o [oyg s R
Input Module 2 c = ° Input Module
Configuration © © Configuration
Data — Data
XXXXX XXXXX
@ A B
Xxxxx | — Xxxxx
XXXXX ol XXXXX
ol
J
[
O] O]
41056

Controller B is unaware that changes were made by Controller A.

IMPORTANT A pop-up screen in RSLogix 5000 software alerts you to the possibility of a
multiple owner situation and lets you inhibit the connection before
changing the module’s configuration. When changing configuration for a
module with multiple owners, we recommend the connection be inhibited.

To prevent other owners from receiving potentially erroneous data, do the
following steps when changing a module’s configuration in a multiple owner-
controller scenario while online.

1. For each owner-controller, inhibit the controller’s connection to the
module, cither in the software on the Connection tab or the pop-up
window warning of the multiple owner-controller condition.

2. Make the appropriate configuration data changes in the software. For
detailed information on using RSLogix 5000 software to change

configuration, see Chapter 10.

3. Repeat step 1 and step 2 for all owner-controllers, making the exact same
changes in all controllers.

4. Disable the Inhibit box in each owner’s configuration.
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Introduction

Common Analog
I/0 Features

ControlLogix Analog I/0 Module Features

This chapter describes features that are common to all ControlLogix analog I/O
modules.

ControlLogix analog input modules convert an analog signal of either volts,
millivolts, milliamps, or ohms that is connected to the module's screw terminals
into a digital value.

The digital value that represents the magnitude of the analog signal is then
transmitted on the backplane to either a controller or other control entities.

ControlLogix output modules convert a digital value that is delivered to the
module via the backplane into an analog signal of -10.5...10.5 volts
or 0...21 milliamps.

The digital value represents the magnitude of the desired analog signal. The

module converts the digital value into an analog signal and provides this signal on
the module's screw terminals.

The following table lists common features for analog I/O modules.

Feature Page
Removal and Insertion Under Power (RIUP) 34
Module Fault Reporting 34
Configurable Software 34
Electronic Keying 34
Access to System Clock for Timestamp Functions 36
Rolling Timestamp 36
Producer/Consumer Model 36
Status Indicator Information 37
Full Class | Division 2 Compliance 37
Agency Certification 37
Field Calibration 37
Sensor Offset 38
Latching of Alarms 38
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Electronic Keying

34

Removal and Insertion Under Power (RIUP)

All ControlLogix I/O modules can be inserted and removed from the chassis
while power is applied. This feature allows greater availability of the overall
control system because, while the module is being removed or inserted, there is
no additional disruption to the rest of the controlled process.

Module Fault Reporting

ControlLogix analog I/O modules provide both hardware and software
indication when a module fault has occurred. Fach module has a status fault
indicator. RSLogix 5000 software graphically displays this fault and includes a
fault message that describes the nature of the fault. This feature lets you
determine how your module has been affected and what action is to be taken to
resume normal operation.

For more information on module fault reporting as it relates to specific modules,
see the chapter describing that module, either chapter 4, 5, 6,7 or 8.

Configurable Software

The RSLogix 5000 software uses a custom, easily understood interface to write
configuration. All module features are enabled or disabled through the I/O
configuration portion of the software.

You can also use the software to interrogate any module in the system to retrieve:
o serial number.
e revision information.
o catalog number.
o vendor identification.
o error/fault information.

. diagnostic counters.

By eliminating such tasks as setting hardware switches and jumpers, the software
makes module configuration easier and more reliable.

Electronic Keying reduces the possibility that you use the wrong device in a
control system. It compares the device defined in your project to the installed
device. If keying fails, a fault occurs. These attributes are compared.

Atrribute Description
Vendor The device manufacturer.
Device Type The general type of the product, for example, digital /0 module.
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Atrribute Description
Product Code The specific type of the product. The Product Code maps to a catalog number.
Major Revision A number that represents the functional capabilities of a device.

Minor Revision

A number that represents behavior changes in the device.

The following Electronic Keying options are available.

Keying Option Description

Compatible Lets the installed device accept the key of the device that is defined in the project when the

Module installed device can emulate the defined device. With Compatible Module, you can typically
replace a device with another device that has the following characteristics:

+ Same catalog number

+ Same or higher Major Revision

+ Minor Revision as follows:
- Ifthe Major Revision is the same, the Minor Revision must be the same or higher.
—If the Major Revision is higher, the Minor Revision can be any number.

Disable Keying Indicates that the keying attributes are not considered when attempting to communicate with a
device. With Disable Keying, communication can occur with a device other than the type specified
in the project.

ATTENTION: Be extremely cautious when using Disable Keying; if used incorrectly, this option can
lead to personal injury or death, property damage, or economic loss.

We strongly recommend that you do not use Disable Keying.

If you use Disable Keying, you must take full responsibility for understanding whether the device
being used can fulfill the functional requirements of the application.

Exact Match Indicates that all keying attributes must match to establish communication. If any attribute does

not match precisely, communication with the device does not occur.

Carefully consider the implications of each keying option when selecting one.

IMPORTANT

Changing Electronic Keying parameters online interrupts connections to
the device and any devices that are connected through the device.
Connections from other controllers can also be broken.

If an 1/0 connection to a device is interrupted, the result can be a loss of
data.

More Information

For more detailed information on Electronic Keying, see Electronic Keying in
Logix5000 Control Systems Application Technique, publication LOGIX-

ATO001.

Rockwell Automation Publication 1756-UM009D-EN-P - March 2015 35


http://literature.rockwellautomation.com/idc/groups/literature/documents/at/logix-at001_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/at/logix-at001_-en-p.pdf

Chapter 3

ControlLogix Analog I/0 Module Features

36

Access to System Clock for Timestamp Functions

Controllers within the ControlLogix chassis maintain a system clock. This clock
is also known as the coordinated system time (CST). You can configure your
analog I/O modules to access this clock and timestamp input data or output echo
data when the module multicasts to the system. You decide how to timestamp
data when you choose a Communication Format on the New Module dialog box.

For more information, see page 185.

This feature provides accurate calculations between events to help you identify
the sequence of events in either fault conditions or in the course of normal I/O
operations. The system clock can be used between multiple modules in the same
chassis.

In systems using an EtherNet/IP network and 1588 Grand Master time, the value
of this timestamp still is the CST time. You must convert this CST value to
Grand Master time in the controller.

Rolling Timestamp

Each module maintains a rolling timestamp that is unrelated to the CST. The
rolling timestamp is a continuously running 15-bit timer that counts
in milliseconds.

For input modules, whenever a module scans its channels, it also records the value
of the rolling timestamp at that time. The user program can then use the last two
rolling timestamp values and calculate the interval between receipt of data or the
time when new data has been received.

For output modules, the rolling timestamp value is only updated when new
values are applied to the Digital to Analog Converter (DAC).

Producer/Consumer Model

By using the Producer/Consumer model, ControlLogix I/O modules can
produce data without having been polled by a controller first. The modules
produce the data and any owner or listen-only controller device can decide to
consume it.

For example, an input module produces data and any number of processors can
consume the data at the same time. This eliminates the need for one processor to
send the data to another processor.
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Status Indicator Information

Each ControlLogix analog I/O module has status indicators on the front of the
module that lets you check the module health and operational status of

a module.
Status Description
(alibration Display indicates when your module is in the calibration mode.
Module Display indicates the module’s communication status.

For a list of status indicators and descriptions, see Troubleshoot Your Module

on page 253.

Full Class I Division 2 Compliance

All ControlLogix analog I/O modules maintain CSA Class I Division 2 system
certification. This allows the ControlLogix system to be placed in an
environment other than only a 100% hazard free zone.

IMPORTANT Do not pull modules under power or remove a powered RTB bed when a
hazardous environment is present.

Agency Certification
Any ControlLogix analog I/O modules that have obtained various agency

certifications are marked as such. Ultimately, all analog modules are to obtain
these agency approvals and display the according markings.

Field Calibration
ControlLogix analog I/O modules let you calibrate on a channel-by-channel or
module-wide basis. RSLogix 5000 software provides an interface to perform

calibration.

For calibration procedures, see Chapter 11 on page 213.
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Sensor Offset

You can add this offset directly to the input or output during calibration
calculation. The purpose of this feature is to let you compensate for any sensor
offset errors that exist. Such offset errors are common in thermocouple sensors.

To set a sensor offset, see page 193 in Chapter 10.

Latching of Alarms

The latching feature allows analog I/O modules to latch an alarm in the set
position once it has been triggered, even if the condition causing the alarm to
occur disappears.

Data Format

During initial configuration of any ControlLogix analog I/O module, you must
choose a Communication Format. The format determines the data format of data
exchanged between the owner-controller and the I/O module.

For example, if you use an integer data format with the 1756-OF6CI module, the
clamping feature is not available for use.

Format type Description

Integer This mode uses a 16-bit signed format and allows faster sampling rates while
using less memory in the controller but also limits the availability of features on
your module.

The faster sampling rates and lower memory usage vary according to module
and application type. For more information on the specific sampling rates, see
the Module Filter section in the module-specific chapters. Memory usage can
be up to 50% less than in floating point.

Floating point This mode uses a 32-bit IEEE floating point format and offers all module
features.
TIP We recommend that you use the floating point data format in most

applications. Floating point is simpler to use. All ControlLogix analog I/0
modules default to floating point when initialled configured.

Use only the integer data format if your application requires faster
sampling rates than offered in floating point or if your application memory
is extremely limited.
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Module Inhibiting

Module inhibiting lets you indefinitely suspend a connection between an owner-
controller and an analog I/O module. This process can occur in either of the
following ways:

e You write configuration for an I/O module but inhibit the module to
prevent it from communicating with the owner-controller. In this case, the
owner does not establish a connection and configuration is not sent to the
module until the connection is uninhibited.

o Inyour application, a controller already owns a module and has
downloaded configuration to the module and is currently exchanging data
over the connection between the devices. In this case, you can inhibit the
module and the owner-controller behaves as if the connection to the
module does not exist.

IMPORTANT Whenever you inhibit an output module, it enters the Program mode and
all outputs change to the state configured for the Program mode. For
example, if an output module is configured so that the state of the outputs
go to zero (0) during Program mode, whenever that module is inhibited,
the outputs go to zero (0).

The following examples are instances that can require the use of module

inhibiting:

e Multiple controllers own the same analog input module. A change is
required in the module’s configuration; however, the change must be made
to the program in all controllers. In this case, you can:

a. Inhibit the module.
b. Change configuration in all controllers.

c. Uninhibit the module.
e You want to FLASH upgrade an analog I/O module. We recommend you:

a. Inhibit the module.
b. Perform the upgrade.

c. Uninhibit the module.

e You are using a program that includes a module that you do not physically
possess yet, but you do not want the controller to continually look for a
module that does not exist yet. In this case, you can inhibit the module in
your program until it physically resides in the proper slot.
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The following three concepts listed below are closely related and must be
explained in conjunction with each other.

e Module Resolution

e Scaling

o Data Format as Related to Resolution and Scaling

Module Resolution

Resolution is the smallest amount of change that the module can detect. Analog
input modules are capable of 16-bit resolution. Output modules are capable of
13...16 bit resolution, depending on the module type.

The 16 bits represent 65,536 counts. This total is fixed but the value of each

count is determined by the operational range you choose for your module.

For example, if you are using the 1756-IF6I module, your module’s available
current range equals 21 mA. Divide your range by the number of counts to figure
out the value of each count. In this case, one count is

approximately 0.34 pA.

Figure 2 - Module Resolution

B

OmA 21mA

|<— 65,536 counts 44

21 mA/65,536 counts ~ 0.34 pA/count

IMPORTANT A module’s resolution is fixed. It does not change regardless of what data
format you choose or how you decide to scale your module in floating point
mode.

Resolution is based on the module hardware and the range selected. If you
use a sensor with limited range, you do not change the module resolution.

The table lists the resolution for each module’s range.

Table 3 - Current Values Represented in Engineering Units

Module Range Number of Resolution
significant bits

1756-IF16 and 1756- | +/-10.25V 16 bits 320 pV/count

IF8 0...10.25V 160 pV/count
0...5.125V 80 pV/count
0...20.5mA 0.32 pA/count

1756-1F6CIS OmA...21mA 16 bits 0.34 pA/count

1756-IF6l +/-10.5V 16 bits 343 pV/count
0...10.5V 171 pV/count
0...5.25V 86 pV/count
0...21mA 0.34 pA/count
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Table 3 - Current Values Represented in Engineering Units

Module Range Number of Resolution
significant bits
1756-IR6l 1...487Q 16 bits 7.7 MQ/count
2...1000 Q2 15 MQ/count
4...2000 Q2 30 MQY/count
8...4020Q2 60 MQY/count
1756-1T61 and 1756- -12...30mV 16 bits 0.7 pV/count
IT612 -12...78mV 1.4 uV/count
1756-0F4 and 1756- | +/-10.4V 16 bits 320 pV/count
0F8 0...21mA 15 bits 0.65 pA/count
1756-0F6VI +/-10.5V 14 bits 1.3mV
1756-0F6Cl 0...2TmA 13 bits 2.7 pA
IMPORTANT Because these modules must allow for possible calibration inaccuracies,

resolution values represent the available

Analog to Digital or Digital to Analog counts over the

specified range.
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Scaling

With scaling, you change a quantity from one notation to another. For
ControlLogix analog I/O modules, scaling is only available with the
floating point data format.

When you scale a channel, you must choose two points along the module’s
operating range and apply low and high values to those points. For example, if
you are using the 1756-IF6I module in current mode, the module maintains a
0...21 mA range capability. But if your application uses a 4...20 mA transmitter,
you can scale the module to represent 4 mA as the low signal and 20 mA as the

high signal.

Scaling lets you configure the module to return data to the controller so that 4
mA returns a value of 0% in engineering units and 20 mA returns a value of 100%
in engineering units.

Figure 3 - Module Resolution Compared to Module Scaling

Module resolution WWW%H%WMW

0mA | | 21mA
Module scaling represents the data ‘ 1 65,536 counts !
returned from the module to the ; :
controller ‘ ‘
4mA 20mA
Module scaling 0% in engineering 100% in engineering
units units
IMPORTANT In choosing two points for the low and high value of your application, you

do not limit the range of the module. The module’s range and its resolution
remain constant regardless of how you scale it for your application.
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The module can operate with values beyond the 4...20 mA range. If an input
signal beyond the low and high signals is present at the module

(thatis, 3 mA), that data is represented in terms of the engineering units set

during scaling. The table shows example values that can appear based on the

example mentioned above.

Table 4 - Current Values Represented in Engineering Units

Current Engineering Units Value
3mA -6.25%

4mA 0%

12mA 50%

20mA 100%

21mA 106.25%

Data Format as Related to Resolution and Scaling

You can choose one of the following data formats for your application:

o Integer mode
o Floating point mode

Integer mode
This mode provides the most basic representation of analog data. When a

module multicasts data in the integer mode, the low and high signals of the input
range are fixed.

IMPORTANT Scaling is not available in integer mode. The low signal of your application
range equals -32,768 counts while the high signal equals 32,767 counts.

In integer mode, input modules generate digital signal values that correspond to a

range from -32,768...32,767 counts.

The table lists the conversions of a generated digital signal to the number
of counts.

Table 5 - Input Signal to User Count Conversion

Input Module Available Range Low Signal and User | High Signal and User
Counts Counts
1756-IF16/1F8 +/-10V -10.25V 10.25V
-32768 counts 32767 counts
0...10v ov 10.25V
-32768 counts 32767 counts
0...5V ov 5125V
-32768 counts 32767 counts
0...20mA 0mA 20.58 mA
-32768 counts 32767 counts
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Table 5 - Input Signal to User Count Conversion

Input Module Available Range Low Signal and User | High Signal and User
Counts Counts
1756-IF6CIS 0...20mA 0mA 21.09376 mA
-32768 counts 32767 counts
1756-IF6l +/-10V -10.54688V 10.54688V
-32768 counts 32767 counts
0...10v ov 10.54688V
-32768 counts 32767 counts
0...5V ov 5.27344V
-32768 counts 32767 counts
0...20mA 0mA 21.09376 mA
-32768 counts 32767 counts
1756-IR6l 1...487Q 0.859068653Q2 507.862Q2
-32768 counts 32767 counts
2...1000 Q2 2Q 1016.502 2
-32768 counts 32767 counts
4...2000 Q2 4Q 2033.780 Q2
-32768 counts 32767 counts
8...4020 Q2 8Q2 4068.392 Q)
-32768 counts 32767 counts
1756-I1T6l and 1756- -12...30mV -15.80323 mV 31396 mV
IT6i2 -32768 counts 32767 counts
-12...78mV -15.15836 mV 79.241mV
-32768 counts 32767 counts

Output modules let you generate an analog signal at the screw terminals that
correspond to a range from -32,768...32,767 counts.

The table lists the conversions a generated digital signal to the number

of counts.

Table 6 - Output Signal to User Count Conversion

Output Module Available Range Low Signal and User | High Signaland User

Counts Counts
1756-0F4/0F8 0...20mA 0mA 21.2916 mA

-32768 counts 32767 counts

+/-10V -10.4336V 10.4336V

-32768 counts 32767 counts
1756-0F6Cl 0...20mA 0mA 21.074 mA

-32768 counts 32767 counts
1756-0F6VI +/-10V -10.517v 10517V

-32768 counts 32767 counts
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Floating point mode

This mode lets you change the data representation of the selected module.
Although the full range of the module does not change, you can scale your
module to represent I/O data in terms specific for your application.

For example, if you are using the 1756-IF6I module in floating point mode and
choose an input range of 0 mA...20 mA, the module can use signals within the
range of 0 mA...21 mA but you can scale the module to represent data between 4
mA...20mA as the low and high signals in engineering units as shown on page 42.

For an example of how to define data representation in engineering units through

RSLogix 5000 software, see page 193.
Difference Between Integer and Floating Point

The key difference between choosing integer mode or floating point mode is that
the integer is fixed between -32,768...32,767 counts and floating point mode
provides scaling to represent I/O data in specific engineering units for your
application. Module resolution remains constant between the formats at 0.34
wA/count.

For example, the table shows the difference in the data returned from the 1756-
IF6I module to the controller between data formats. In this case, the module uses
the 0 mA...20 mA input range with 4 mA scaled to 0% and 20 mA scaled to
100%, as shown on page 42.

Table 7 - 1756-IF61 Module using different data types

Signal Value Fixed Number of Counts Data Representation in Floating Point
in Integer Mode Mode (Engineering Units)

0mA -32768 counts -25%

4mA -20341 counts 0%

12mA 4514 counts 50%

20 mA 29369 counts 100%

21.09376 mA 32767 counts 106.25%

Rockwell Automation Publication 1756-UM009D-EN-P - March 2015 45



Chapter3  ControlLogix Analog /0 Module Features

Notes:

46 Rockwell Automation Publication 1756-UM009D-EN-P - March 2015



Chapter 4

Introduction

Non-isolated Analog Voltage/Current Input

Modules (1756-1F16, 1756-IF8)

This chapter describes features specific to ControlLogix non-isolated, analog

voltage/current input modules.

Topic Page
Choose a Wiring Method 48
Choose a Data Format 50
Features Specific to Non-Isolated Analog Input Modules 51
Use Module Block and Input Circuit Diagrams 58
Wire the 1756-1F16 Module 61
Wire the 1756-1F8 Module 65
1756-IF16 Module Fault and Status Reporting 69
1756-1F8 Module Fault and Status Reporting 76

In addition to the features described in this chapter, the non-isolated analog

voltage/current input modules support all features described in

Chapter 3. The table lists additional features that your non-isolated analog

voltage/current input modules support.

Table 8 - Additional Features for Non-Isolated Analog Input Modules

Feature Page
Removal and Insertion Under Power (RIUP) 34
Module Fault Reporting 34
Configurable Software 34
Electronic Keying 34
Access to System Clock for Timestamp Functions 36
Rolling Timestamp 36
Producer/Consumer Model 36
Status Indicator Information 37
Full Class I Division 2 Compliance 37
Agency Certification 37
Field Calibration 37
Sensor Offset 38
Latching of Alarms 38
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Choose a Wiring Method

48

The 1756-1F16 and 1756-IF8 modules support these wiring methods:
o Single-ended Wiring Method
o Differential Wiring Method
o High-speed Mode Differential Wiring Method

After determining the wiring method you plan to use on your module, you must
inform the system of that choice when you choose a Communication Format. For

more information, page 189

For examples of each wiring format on the 1756-IF16 module, see the examples
beginning on page 61. For examples of each wiring format on the 1756-1F8
module, see the examples beginning on page 65.

Single-ended Wiring Method

Single-ended wiring compares one side of the signal input to signal ground. This
difference is used by the module in generating digital data for the controller.

When using the single-ended wiring method, all input devices are tied to a
common ground. In addition to the common ground, the use of single-ended
wiring maximizes the number of usable channels on the module

(eight channels for the 1756-IF8 module and 16 channels for the 1756-1F16).
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Differential Wiring Method

The differential wiring method is recommended for applications that can have
separate signal pairs or a common ground is not available. Differential wiring is
recommended for environments where improved noise immunity is needed.

IMPORTANT This wiring method lets you use only half a module’s channels. For example,
you can use only eight channels on the 1756-1F16 module and four
channels on the 1756-1F8 module.

In differential mode, the channels are not totally isolated from each other. If
multiple differential input signals have different voltage common references, one
channel could affect the reading of another channel. If this condition cannot be
avoided, then wire these inputs on different modules or replace the non-isolated
module with an isolated input module.

High-speed Mode Differential Wiring Method

You can configure the 1756-IF16 and 1756-1F8 modules for a high-speed mode
that gives you the fastest data updates possible. When using the high-speed mode,

remember these conditions:
o This mode uses the differential wiring method.

o This mode only allows use of one out of every four channels on the
module.

Update times for applications using the high-speed mode can be found on

page 52.
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Choose a Data Format Data format determines the format of the data returned from the module to the
owner-controller and the features that are available to your application. You
choose a data format when you choose a Communication Format.

When you choose a Communication Format, you can select one of two data
formats:

o Integer mode

o Floating point mode

The table shows features that are available in each format.

Data Format Features Available Features Not Available
Integer mode Multiple input ranges Process alarms
Module filter Digital filtering
Real time sampling Rate alarms
Scaling
Floating point mode All features See below

IMPORTANT When using the 1756-1F16 module in single-ended mode (that is, 16-
channel mode) with a floating point data format, process alarms and rate
alarms are not available.

This condition exists when the 1756-1F16 is only wired for single-ended
mode. The 1756-IF8 is not affected.
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Features Specific to Non- The table lists features that are specific to the 1756-IF16 and
1756-1F8 dules.
Isolated Analog Input 756-1E8 modules
MOdUIES Feature Page
Multiple Input Ranges 51
Module Filter 52
Real Time Sampling 53
Underrange/Overrange Detection 53
Digital Filter 54
Process Alarms 54
Rate Alarm 55
Wire Off Detection 56
Multiple Input Ranges

You can select from a series of operational ranges for each channel on your
module. The range designates the minimum and maximum signals that are
detectable by the module.

Module Possible Ranges
1756-1F16 and 1756-1F8 -10...70V
0...5v
0...10v
0...20mA

See page 193 for an example of how to choose an input range for your module.
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Module Filter

The module filter is a built-in feature of the analog-to-digital convertor that
attenuates the input signal beginning at the specified frequency. This feature is
applied on a module-wide basis.

The module attenuates the selected frequency by approximately -3dB or 0.707 of
the applied amplitude. This selected frequency is also called the bandwidth of the

module.

An input signal with frequencies above the selected frequency is attenuated more,
while frequencies below the selection receives no attenuation.

In addition to frequency rejection, a by-product of the filter selection is the
minimum sample rate (RTS) that is available. For example, in floating point
mode, the 1000 Hz selection does not attenuate any frequencies less than

1000 Hz, but allows sampling of all 16 channels within 18 ms. But the

10 Hz selection attenuates all frequencies above 10 Hz and allows only sampling
of all 16 channels within 488 m:s.

IMPORTANT The default setting for the module filter is 60 Hz. This setting provides
approximately 3 dB of filtering of a 60 Hz input.

Use the following table to choose a module filter setting.

Table 9 - Filter Selections with Associated Performance Data

Module Filter Setting (-3dB)'" ¥ | Wiring Mode 10 Hz 50...60 Hz 100 Hz 250 Hz 1000 Hz
(Default)

Minimum sample time (RTS) Single-ended 488 ms 88 ms 56 ms 28ms 16 ms

Integer mode Differential 244 ms 44 ms 28 ms 14 ms 8 ms
High-speed differential 122 ms 22 ms 14 ms 7ms 5ms

Minimum sample time (RTS) Single-ended 488 ms 88 ms 56 ms 28 ms 18 ms

Floating point mode Differential 244 ms 44ms 28 ms 14 ms 11'ms
High-speed differential 122 ms 22 ms 14 ms 7ms 6 ms

Effective resolution 16 bits 16 bits 16 bits 14 bits 12 bits

(1) Foroptimal 50....60 Hz noise rejection (>80dB), choose the 10 Hz filter.

(2)  Worst case setting time to 100% of a step change is double the RTS sample times.

52
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Real Time Sampling

This parameter instructs the module how often to scan its input channels and
obtain all available data. After the channels are scanned, the module multicasts
that data. This feature is applied on a module-wide basis.

During module configuration, you specify a real time sampling (RTS) period and
arequested packet interval (RPI) period. Both of these features instruct the
module to multicast data, but only the RTS feature instructs the module to scan
its channels before multicasting,

Underrange/Overrange Detection

This alarm feature detects when the non-isolated input module is operating
beyond limits set by the input range. For example, if you are using the
1756-IF16 module in the OV...10V input range and the module voltage increases
to 11V, the overrange detects this condition.

The table shows the input ranges of non-isolated input modules and the lowest/
highest signal available in each range before the module detects an underrange/
overrange condition.

Input Module Available Range Lowest Signal Highest Signal
in Range in Range
1756-IF16 and 1756-IF8 +/-10V -10.25V 10.25V
0v...10v ov 10.25V
0v...5v ov 5.125V
0mA...20mA 0mA 20.58 mA

IMPORTANT

Be careful when ‘disabling all alarms’ on the channel because it also
disables the underrange/overrange detection feature. If alarms are
disabled, overrange/underrange is zero and the only way you can discover a
wire-off detection is from the input value itself. If you need to detect a

wire-off status, do not ‘disable all alarms’.

We recommend that you disable only unused channels so extraneous alarm

bits are not set.
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Digital Filter

The digital filter smooths input data noise transients for all channels on the
module. This feature is applied on a per channel basis.

The digital filter value specifies the time constant for a digital first order lag filter
on the input. It is specified in units of milliseconds. A value of 0 disables the filter.

The digital filter equation is a classic first order lag equation.

[At]

Yn=Yn14 ——— (X -Y-1
At+TA U =Yy

Yn = Present output, filtered peak voltage (PV)
Yn-1=Previous output, filtered PV

At =Module channel update time (seconds)
TA = Digital filter time constant (seconds)

Xn =Present input, unfiltered PV

Using a step input change to illustrate the filter response, as shown in the
illustration, you can see that when the digital filter time constant elapses,
63.2% of the total response is reached. Each additional time constant achieves
63.2% of the remaining response.

A

100% P
— - -7 -
P -
_ -
63% - —— -
P -
P -
. _ >
Amplitude A
o | ot
Unfiltered Input
TA=0.01sec
— — — TA=0.55ec
******* TA=10.99 sec
0 0.01 0.5 0.99 Time in Seconds

16723

To see how to set the Digital Filter, see page 193.

Process Alarms

Process alarms alert you when the module has exceeded configured high or low
limits for each channel. You can latch process alarms. These are set at
four user configurable alarm trigger points.

o High high
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o Low

o Lowlow

IMPORTANT Process alarms are not available in integer mode or in applications using
1756-1F16 module in the single-ended, floating point mode. The values for
each limit are entered in scaled engineering units.

Alarm Deadband

You can configure an alarm deadband to work with the process alarms. The
deadband allows the process alarm status bit to remain set, despite the alarm
condition disappearing, as long as the input data remains within the deadband of
the process alarm.

The illustration on the next page shows input data that sets each of the four
alarms at some point during module operation. In this example, latching is
disabled; therefore, each alarms turns Off when the condition that caused it to set
ceases to exist.

High high alarm turns On High high alarm turns Off
High alarm remains On High alarm remains On
High high \ [ /
High alarm High alarm turns Off

turns On
High \

a—— Normal input range

Low alarms turns On Low alarms turns Off
N 2
Low _ _ _ Narmdeadbands

Lowlow _| — — —— """ "7 X U

Low low alarms turns On Low low alarms turns Off
Low alarm remains On Low alarm remains On

43153

To see how to set Process Alarms, see page 195.

Rate Alarm

The rate alarm triggers if the rate of change between input samples for each
channel exceeds the specified trigger point for that channel.

IMPORTANT Rate alarms are not available in integer mode or in applications using 1756-
[F16 module in the single-ended, floating point mode. The values for each
limit are entered in scaled engineering units.
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For example, if you set the 1756-IF16 module (with normal scaling in volts) to a
rate alarm of 1.0 V/§, the rate alarm only triggers if the difference between
measured input samples changes at a rate > 1.0 V/S.

If the module’s RTS is 100 ms that is, sampling new input data every 100 ms) and
at time 0, the module measures 5.0 volts and at time 100 ms measures

5.08 V, the rate of change is (5.08V - 5.0V) / (100 mS) = 0.8 V/S. The rate alarm
does not set as the change is less than the trigger point of 1.0V/s.

If the next sample taken is 4.9V, the rate of change is (4.9V...5.08V)/

(100 mS)=-1.8V/S. The absolute value of this result is > 1.0V/S, so the rate alarm
sets. Absolute value is applied because rate alarm checks for the magnitude of the
rate of change being beyond the trigger point, whether a positive or negative
excursion.

Wire Off Detection

The 1756-1F16 and 1756-1F8 modules alert you when a signal wire only has been
disconnected from one of its channels or the RTB has been removed from the
module. When a wire-off condition occurs for this module, two events occur:

o Input data for that channel changes to a specific scaled value.

o A faultbit is set in the owner-controller that can indicate the presence of a
wire-off condition.

Because the 1756-1F16 and 1756-IF8 modules can be applied in voltage or
current applications, differences exist as to how a wire-off condition is detected in
each application.

IMPORTANT Be careful when ‘disabling all alarms’ on the channel because it also
disables the underrange/overrange detection feature. If alarms are
disabled, overrange/underrange is zero and the only way you can discover a
wire-off detection is from the input value itself. If you need to detect a
wire-off status, do not ‘disable all alarms.

We recommend that you disable only unused channels so extraneous alarm
bits are not set.
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The table lists the differences that occur when a wire-off condition occurs in

various applications.

Table 10 - Wire-0ff Conditions

When the Wire-0ff
condition occurs

These events occur

Single-ended Voltage
Applications

« Input data for odd numbered channels changes to the scaled value associated with
the underrange signal value of the selected operational range in floating point
mode (minimum possible scaled value) or -32,767 counts in integer mode.

+ The ChxUnderrange (x = channel number) tagis set to 1.

+ Input data for even numbered channels changes to the scaled value associated
with the overrange signal value of the selected operational range in floating point
mode (maximum possible scaled value) or 32,767 counts in integer mode.

+ The ChxOverrange (x= channel number) tag(” issetto1.

Single-Ended Current

« Input data for that channel changes to the scaled value associated with the
underrange signal value of the selected operational range in floating point mode
(minimum possible scaled value) or -32,768 counts in integer mode.

+ The ChxUnderrange (x= channel number) tag is set to 1.

Differential Voltage

« Input data for that channel changes to the scaled value associated with the
overrange signal value of the selected operational range in floating point mode
(maximum possible scaled value) or 32,768 counts in integer mode.

» The ChxOverrange (x= channel number) tag is set to 1.

Differential Current
Applications

+ Input data for that channel changes to the scaled value associated with the
overrange signal value of the selected operational range in floating point mode
(minimum possible scaled value) or -32,768 counts in integer mode.

» The ChxUnderrange (x=channel number) tag is set to 1.

In current applications, wire-off detection occurs for one of the following reasons:
» Because the RTB has been disconnected from the module.

+ Both the signal wire and the jumper wire have been disconnected.

The module reacts with the same conditions as described in differential voltage
applications.

(1) For more information about tags in the tag editor, see Appendix A.
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Use Module Block and |nput This section shows the 1756-1F16 and 1756-IF8 modules’ block diagrams and

e ey I input circuit diagrams.
Circuit Diagrams P 8
Figure 4 - 1756-1F16 Module Block Diagram
Field Side 1 Backplane Side M
DC-DC

Details of the 1756-1F16 input circuitry are :: DC-DC Shutdown R'IUP'
on the following pages. -« Converter Circuit Circuit

i i System

1 +5V

—— > 16bitA S
Channels0...3 D Converter
Opto Backplane

Micro-

4‘% isola- Controller < ASIC
4% )
4% < >
Channels4...7 EG'b't AD ] | 71
4% onverter | L
S, 1
D ! FLASH
: ROM SRAM
D N 1
> . 1
Channels8...11 16-bit A’D 1
|> Converter  |<7 1
Input Data
D Configuration Data
4 Control
> -
4‘ ~>——1 16-hitA/D !
Channels 12...5 1
D Converter [~ I
—% <> : 43504
Figure 5 - 1756-1F8 Module Block Diagram
Field Side | Backplane Side
| -
Details of the 1756-IF8 input circuitry are <+ DC-DC DC-DC RIOF
on the following pages “1 Converter gnt(lltjtiitowr Circuit
] l System
! +5V
Channels...3 — > 16itan
D Converter Dpto Micro- Backplane
sola- Controller P AsIC
—% ion ~
Channels4...7 [
annels 4 ... )
—>— et | Y
Converter . L
D 1
N Serial HasH
> 1 EEPROM
Input Dat o SRAM

1
ConfigurationData | “Control
. 43494
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Single-ended Voltage Inputs

Differential Voltage Inputs

+

Field-side Circuit Diagrams

The field-side circuit diagrams are the same for both the 1756-1F16 and 1756-

IF8 modules.

Figure 6 - 1756-1F16 and 1756-I1F8 Voltage Input Circuit

+15V
20 MQ
IN-0 10K 10K
[T <D AVAVAV, AVAVAV;
! _ 249 1/4 Watt
iRTN-0 0.01uF  —L— Channel0
16-bit
: RTN AD
‘----———--_____:____@ Converter
I Channel 1
i rﬁ% 001pfF  ——
249 Q) 1/4 Watt
. wo iy
N ook
20 MQ
— 15V Note: 0dd-numbered, single-ended channels float to
negative full scale when unconnected.
+15V
20MQ
IN-0 10K 10K
A < NN VW
| ' 249 Q) 1/4 Watt
i iRTN-0 0.01uF  —L— Channel 0
i 16-bit
RTN A/D
@ > Converter
i Channel 1
; i%a 001uF  ——
: 249 Q2 1/4 Watt gk
R RS —
N A
20 MQ
-15V 43495
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Figure 7 - 1756-1F16 and 1756-1F8 Current Input Circuit

+15V

i f | @ 249 Q) 1/4 Watt
2-Wire 0.01pF——  Channel 0
Transmitter T ot
-bi
- AD
Single-ended Current Inputs Converter
2-Wire . Channel 1
Transmitter 001 uF——
249 O 1/4 Watt
The A locations represent locations where you can
place additional loop devices
(strip chart recorders) in the current loop.
Differential Current Inputs i @ 249 Q) 1/4 Watt
1
i i RTN-0 0.01puF —— Channel 0
: T
i umper 16-bit
2-Wire RIN A/D
Transmitter D Converter
i Channel 1
: iRTN-1 0.01uF "=~
| ' 24902 1/4 Watt 1T
i

43496
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Wire the 1756-1F16 Module

User-provided

Loop Power

Device
Supply

Current and voltage wiring examples for the 1756-IF16 module are shown on the

following pages.
Figure 8 - 1756-1F16 Differential Current Wiring Example.
i
Channel 0
— @ |
W—@W no | D IR0 T
1 N D) iRTN-1 <> Jumper Wires
IN-2 iRTN-2
Shield Ground IN-3 iRTN-3
RTN RTN
Channel 3 IN-4 i RTN-4
i _ iRTN-
= e
Transmitter [ I TRIN-
T ®‘—— IN-7 i RTN-7
- IN-8 iRTN-8
IN-9 iRTN-9
Channel 6 IN-10 iRTN-10
o N | A iRTN-11
+ ® RN RIN
1 aWire IN-12 | 16D 1RTN-12
T Transmitter Ir IN-13 | [1ED] iRTN-13
- - IN-14 iRTN-14
IN-15 i RTN-15
Shield Ground !
40912-M
NOTES:
1. Use the table when wiring your module in differential mode
Channel Terminals Channel Terminals
Channel 0 IN-0 (+), IN-1 (-) &i RTN-0 Channel 4 IN-8 (+), IN-9 (-) &i RTN-8
Channel 1 IN-2 (+), IN-3 (-) &i RTN-2 Channel 5 IN-10 (+), IN-11 (-) & i RTN-10
Channel 2 IN-4 (+), IN-5 (-) &i RTN-4 Channel 6 IN-12 (+), IN-13 (-) & i RTN-12
Channel 3 IN-6 (+), IN-7 (-) & i RTN-6 Channel 7 IN-14 (+), IN-15 (-) & i RTN-14

2. All terminals marked RTN are connected internally.
3. A 249 Q) current loop resistor is between IN-x and i RTN-x terminals.
4. If multiple (+) or multiple (-) terminals are tied together, connect that tie point to a RTN terminal to maintain the module’s

accuracy.

5. Place additional loop devices (strip chart recorders, so forth) at the A location in the current loop.
6. Do not connect more than two wires to any single terminal.
IMPORTANT: When operating in four channel, high-speed mode, only use channels 0, 2, 4 and 6.

ATTENTION: If you use a separate power source, do not exceed the specific isolation voltage. |
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Figure 9 - 1756-1F16 Differential Voltage Wiring Example

Channel 0
+ e
N0 | | eple ||| iRTn-0
— N1 | [TeD]¢ 3 [T iRINAT
IN-2 6 5 [ED[] iRIN-2
Shield Ground | IN-3 8 7 iRTN-3
RTN 0 9 D[] RIN
IN-4 12 1 @[] iRIN-4
Channel 3 L IS w o [ED[] RTINS
IN-6 6 15 [ @[] iRTN-6
IN-7 8 17 [ED]] iRN-7
B IN-8 0 19 |ED[] iRTIN-8
Shield Ground ~ —— IN-9 2 n D[] iRTN-9
IN-10 | [E)]» » )] iRIN-10
IN-TT | [ > i RTN-11
RIN | [[@)]» 2 RTN
IN-12 | [0 2 i RTN-12
IN-13 | [ » i RTN-13
IN-14 4 33 i RTN-14
IN-15 36 35 |ED] | iRTN-15
[
D D 40913-M
NOTES:
1. Use the table when wiring your module in differential mode
Channel Terminals Channel Terminals
Channel 0 IN-0(+) & IN-1(-) Channel 4 IN-8 (+) & IN-9 (-)
Channel 1 IN-2 (+) &IN-3 (-) Channel 5 IN-10 (+) & IN-11(-)
Channel 2 IN-4 (+) & IN-5 (-) Channel 6 IN-12 (+) & IN-13(-)
Channel 3 IN-6 (+) & IN-7 (-) Channel 7 IN-14 (+) & IN-15 (-)

2. All'terminals marked RTN are connected internally.

3. If multiple (+) or multiple (-) terminals are tied together, connect that tie point to a RTN terminal to maintain the
module’s accuracy.

4. Terminals marked RTN or iRTN are not used for differential voltage wiring.

5. Do not connect more than two wires to any single terminal.

IMPORTANT: When operating in four channel, high-speed mode, only use channels 0, 2,4 and 6.

ATTENTION: If you use a separate power source, do not exceed the specific isolation voltage.
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Figure 10 - 1756-1F16 Single-ended Current Wiring Example
[
‘ ‘ ‘ IN-0 i RTN-0
—; %’L IN-1 i RTN-1 .
o g N2 iRTN- Jumper Wires
reldGround = IN-3 iRTN-3
RN RTN
o i IN4 i RTN-4
-Wire .
+ . to+=IN-5 i RTN-5
User-provided 1 Transmitter .
Loop Power - T ® IN-6 : RTN-6
- IN-7 i RTN-7
IN-8 iRTN-8
IN-9 iRTN-9
IN-10 iRTN-10
IN-11 i RTN-11
RN RTN
IN-12 i RTN-12
IN-13 iRTN-13
IN-14 D iRTN-14
IN-15 | [1ED)] iRTN-15
e=
D 40914-M
NOTES:
1. All terminals marked RTN are connected internally.
2. For current applications, all terminals marked iRTN must be wired to terminals marked RTN.
3. A 249 Q current loop resistor is between IN-x and i RTN-x terminals.
4. Place additional loop devices (strip chart recorders, so forth) at the A location in the current loop.
5. Do not connect more than two wires to any single terminal.
ATTENTION: If you use a separate power source, do not exceed the specific isolation voltage.
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Figure 11 - 1756-1F16 Single-ended Voltage Wiring Example

Shield Ground

NOTES:

IN-0
IN-1
IN-2
IN-3
RTN
IN-4
IN-5
IN-6
IN-7
IN-8
IN-9
IN-10
IN-11
RTN
IN-12
IN-13
IN-14
IN-15

1. All terminals marked RTN are connected internally.

2. Terminals marked iRTN are not used for single-ended voltage wiring.
3. Do not connect more than two wires to any single terminal.
ATTENTION: If you use a separate power source, do not exceed the specific isolation voltage.
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Wire the 1756-1F8 Module Current and voltage wiring examples for the 1756-IF8 module are shown on the
following pages.

Figure 12 - 1756-1F8 Differential Current Wiring Example - 4 channels.

Channel 0

Shield Ground

Channel 1 :@ T IN-0
B L IN-1

ﬂ 7\ )
Device | 4-Wire IN-2
Supply T | Transmitter 1IN-3

| RIN
Channel 3 IN-4
ShieldGround —————

i IN-5
2W|re — | IN-6

+ |

User-provided Jj Transmitter 7 N7
— —® ‘—

Loop Power Not used

Not used
Not used
Not used

RTN
Not used
Not used
Not used
Not used

> |
i RTN-0 J

i RTN-1

i RTN-2 Jumper Wires

i RTN-3
RTN

i RTN-4
i RTN-5
iRIN-6 ——
i RTN-7
Not used
ot used
Not used
Not used
RTN

Not used
Not used
Not used
Not used
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@
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o Vo 1o e Vo Vo o o e
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o
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40912-M

NOTES:

1. Use the table when wiring your module in differential mode
Channel Terminals
Channel 0 IN-0 (+), IN-1(-) &i RTN-0
Channel 1 IN-2 (+), IN-3 (-) &iRTN-2

Channel 2 IN-4 (+), IN-5 (-) & i RTN-4
Channel 3 IN-6 (+), IN-7 (-) & i RTN-6

2. All terminals marked RTN are connected internally.

3. A 249 Q current loop resistor is between IN-x and i RTN-x terminals.

4. If multiple (+) or multiple (-) terminals are tied together, connect that tie point to a RTN terminal to maintain the module’s
accuracy.

5. Place additional loop devices (strip chart recorders, so forth) at the A location in the current loop.

6. Do not connect more than two wires to any single terminal.

IMPORTANT: When operating in two channel, high-speed mode, only use channels 0 and 2.

Rockwell Automation Publication 1756-UM009D-EN-P - March 2015 65



Chapter4  Non-isolated Analog Voltage/Current Input Modules (1756-IF16, 1756-IF8)

Figure 13 - 1756-1F8 Differential Voltage Wiring Example - 4 Channels

Channel 0

i IN-0 ] | [iRTN-0
@C IN-1 DL |iRTN-1
- IN-2 DI |iRN-2
Shield Ground | IN-3 DT |iRIN-3

RTN EDL] (RN
IN-4 D] |iRTN-4
Channel 3 . IN-5 ﬁ i RTNSS
IN-6 D[ |iRTN-6
@C IN-7 DI |iRTN-7
~ Notused D11 [Notused
Shield Ground —— Not used ﬁ Not used
Not used DT | Notused
Not used Not used

RTN RTN
Not used Not used
Not used Not used
Not used Not used
Not used Not used

40913-M
[ [

NOTES:
1. Use the table when wiring your module in differential mode
Channel Terminals
Channel 0 IN-0 (+) &IN-1(-)
Channel 1 IN-2 (+) &IN-3 (-)
Channel 2 IN-4 (+) & IN-5 (-)
Channel 3 IN-6 (+) &IN-7 (-)

2. All terminals marked RTN are connected internally.

3. If multiple (+) or multiple (-) terminals are tied together, connect that tie point to a RTN terminal to maintain the
module’s accuracy.

4. Terminals marked RTN or iRTN are not used for differential voltage wiring.

5. Do not connect more than two wires to any single terminal.

IMPORTANT: When operating in two channel, high-speed mode, only use channels 0 and 2.

ATTENTION: If you use a separate power source, do not exceed the specific isolation voltage.
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Loop Power

Figure 14 - 1756-I1F8 Single-ended Current Wiring Example

i
i - IN-0
IN-1
. IN-2
Shield Ground — IN-3
RTN
i IN-4
. + 2Wie = N5
User-provided _ [ Transmitter ® NG
- T IN-7
Not used
Not used
Not used
Not used
RTN
Not used
Not used
Not used
Not used
NOTES:

1. Allterminals marked RTN are connected internally.
2. For current applications, all terminals marked iRTN must be wired to terminals marked RTN.
3. A 249 Q current loop resistor is between IN-x and i RTN-x terminals.

4. Place additional loop devices (strip chart recorders, so forth) at the A location in the current loop.

elsiolis ollelsisls Bsl olls Bl sls |

N ow =

5. Do not connect more than two wires to any single terminal.
ATTENTION: If you use a separate power source, do not exceed the specific isolation voltage.
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i RTN-0
i RTN-1

i RTN-2
i RTN-3
RTN = y/
i RTN-4
iRTN-5 =__|
i RTN-6

i RTN-7

Not used
Not used
Not used
Not used
RTN

Not used
Not used
Not used
Not used

Jumper Wires
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Figure 15 - 1756-1F8 Single-ended Voltage Wiring Example

+

- — IN-0 2 [RTN-0
‘ ‘ N 4 3 ﬁ I RTN-1
IN-2 s sEpr] | IRN-2

IN-3 & 71T | IRTN-3

Shield Ground ~—— RIN o 9 % RIN |

+ IN-4 PR ﬁ | RTN-4

‘f *‘ ‘f IN-5 u BT | IRTN-S
- IN-6 6 15 ﬁ | RTN-6

IN-7 1817 m | RTN-7
Not used EENCER ﬁ Not used

Notused | [TAy|2 = 12571 | Notused
ShieldGround Not used T = Not used
Not used s > Not used
RTN & 7 RTN
Not used > » Not used
Not used ISR Not used
Not used EE | Not used
Not used % 3635 Not used
N
D D 40915-M

NOTES:

1. All terminals marked RTN are connected internally.

2. Terminals marked iRTN are not used for single-ended voltage wiring.

3. Do not connect more than two wires to any single terminal.

ATTENTION: If you use a separate power source, do not exceed the specific isolation voltage.
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1756-1F16 Module Faultand  The 1756-IF16 module multicasts status and fault data to the owner/listening
Status R ep ortin g controller with its channel data. The fault data is arranged in such a manner as to

let you choose the level of granularity for examining fault conditions.

Three levels of tags work together to provide an increasing degree of detail as to
the specific cause of faults on the module.

The table lists tags that can be examined in ladder logic to indicate when a fault
has occurred:

Tag Description

Module Fault Word This word provides fault summary reporting. Its tag name is ModuleFaults.

Channel Fault Word This word provides underrange, overrange and communication fault reporting. Its tag name
is ChannelFaults. When examining the Channel Fault Word for faults, remember the
following:

» 16 channels are used in single-ended wiring.

+ Eight channels are used in differential wiring.

« Four channels are used in high-speed differential wiring.
+ Al bytes start with bit 0.

Channel Status Words | These words, one per channel, provide individual channel underrange and overrange fault
reporting for process alarms, rate alarms, and calibration faults. Its tag name is ChxStatus.

IMPORTANT Differences exist between floating point and integer modes as they relate
to module fault reporting. These differences are explained in the following
two sections.
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1756-1F16 Fault Reporting in Theillustration is an example of the fault reporting process for the 1756-1F16

module in floating point mode.

Floating Point Mode

Module Fault Word
(described on page 71)

15 = AnalogGroupFault

10 = Calibrating

9 =(al Fault

14,13,12, & 11 are not used

When the module is calibrating, all bits in
the Channel Fault word are set

Channel Fault Word
(described on page 71)

15 = Ch15Fault 7 = Ch7Fault
14 = Ch14Fault 6 = Ch6Fault
13 = Ch13Fault 5= Ch5Fault
12 =Ch12Fault 4 = Ch4Fault
11 =Ch11Fault 3 =(h3Fault
10 = Ch10Fault 2 =(h2Fault
9 = (h9Fault 1=Ch1Fault
8 = (h8Fault 0 = ChOFault

16 channels used in S.E. wiring

If set, any bit in the Channel Fault word, also sets the Analog Group Fault
in the Module Fault word

L A

!

P11

14 {13 )12 )11 71 |9

8

7 6 |5 4 3 2 1 0

Eight channels used in Diff. wiring
Four channels used in H.S. Diff. wiring
All start at bit 0

Channel Status Words
(one for each channel—described on
page71)

7 = (hxCalFault

6 = ChxUnderrange
5 = ChxOverrange
4 = ChxRateAlarm

3 =ChxLAlarm
2 = ChxHAlarm
1= ChxLLAlarm
0= ChxHHAlarm

70

A channel calibration fault sets
the calibration fault in the
Module Fault word

An underrange, overrange condition sets
appropriate Channel Fault bits

Alarm bits 0. . .4in the Channel Status word do not set
additional bits at any higher level. You must monitor
these conditions here.

The number of channel status words is dependent on
the wiring format used.

41512
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1756-1F16 Module Fault Word Bits — Floating Point Mode

Bits in this word provide the highest level of fault detection. A non-zero
condition in this word reveals that a fault exists on the module. You can examine
further down to isolate the fault.

The table lists tags that can be examined in ladder logic to indicate when a fault
has occurred.

Tag Description

Analog Group Fault This bit is set when any bits in the Channel Fault word are set. Its tag name is
AnalogGroupFault.

(alibrating This bit is set when any channel is being calibrated. When this bit is set, all bits in the Channel

Fault word are set. Its tag name is Calibrating.

Calibration Fault This bit is set when any of the individual Channel Calibration Fault bits are set. Its tag name is
CalibrationFault.

1756-1F16 Channel Fault Word Bits — Floating Point Mode

During normal module operation, bits in the Channel Fault word are set if any of
the respective channels has an Under or Overrange condition. Checking this
word for a non-zero value is a quick way to check for Under or Overrange
conditions on the module.

The table lists the conditions that set all Channel Fault word bits.

This condition sets all Channel Fault word | And causes the module to display the following in the
bits Channel Fault word bits

A channel is being calibrated « 'FFFF' for single-ended operating mode
« '00FF for differential operating mode
«'000F for high-speed differential operating mode

A communication fault occurred between the ‘FFFF’ for all bits, regardless of the application
module and its owner-controller

Your logic can monitor the Channel Fault Word bit for a particular input to
determine the state of that point.

1756-1F16 Channel Status Word Bits — Floating Point Mode

Any of the Channel Status words, one for each channel, display a non-zero
condition if that particular channel has faulted for the conditions listed below.
Some of these bits set bits in other Fault words. When the Underrange or
Overrange bits (bits 6 and 5) in any of the words are set, the appropriate bit is set
in the Channel Fault word.
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When the Calibration Fault bit (bit 7) is set in any of the words, the Calibration
Fault bit (bit 9) is set in the Module Fault word. The table lists the conditions
that set each of the word bits.

Tag (Status word) Bit Event that sets this tag

ChxCalFault 7 This bit is set if an error occurs during calibration for that channel, causing a bad calibration. This bit
also sets bit 9 in the Module Fault word.

Underrange 6 This bit is set when the input signal at the channel is less than or equal to the minimum detectable
signal. For more information on the minimum detectable signal for each module, see page 53. This bit
also sets the appropriate bit in the Channel Fault word.

Overrange 5 This bit is set when the input signal at the channel is greater than or equal to the maximum detectable
signal. For more information on the maximum detectable signal for each module, see on page 53. This
bit also sets the appropriate bit in the Channel Fault word.

ChxRateAlarm 4 This bit is set when the input channels rate of change exceeds the configured Rate Alarm parameter. It
remains set until the rate of change drops below the configured rate. If latched, the alarm remains set
until it is unlatched.

ChxLAlarm 3 This bit is set when the input signal moves beneath the configured Low Alarm limit. It remains set until
the signal moves above the configured trigger point. If latched, the alarm remains set until it is
unlatched. If a deadband is specified, the alarm also remains set as long as the signal remains within
the configured deadband.

ChxHAlarm 2 This bit is set when the input signal moves above the configured High Alarm limit. It remains set until
the signal moves below the configured trigger point. If latched, the alarm remains set until it is
unlatched. If a deadband is specified, the alarm also remains set as long as the signal remains within
the configured deadband.

ChxLLAlarm 1o This bit is set when the input signal moves beneath the configured Low-Low Alarm limit. It remains set
until the signal moves above the configured trigger point. If latched, the alarm remains set until it is
unlatched. If a deadband is specified, the alarm also remains latched as long as the signal remains
within the configured deadband.

ChxHHAlarm oV This bit is set when the input signal moves above the configured High-High Alarm limit. It remains set
until the signal moves below the configured trigger point. If latched, the alarm remains set until it is
unlatched. If a deadband is specified, the alarm also remains latched as long as the signal remains
within the configured deadband.

(1) Bits0...4are not available in floating point, single-ended mode.

1756-1F16 Fault Reporting The illustration is an example of the fault reporting process for the 1756-IF16
in |nteger Mode module in integer mode.
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Module Fault Word
(described on page 74)

15 = AnalogGroupFault
10 = Calibrating

9 =C(al Fault

14, 13,12, & 11 are not used

Channel Fault Word
(described on page 74)

15=Ch15Fault
14 = Ch14Fault
13 = Ch13Fault
12 =Ch12Fault
11=Ch11Fault
10 = Ch10Fault
9 = Ch9Fault

8 = (h8Fault

7= Ch7Fault
6 = Ch6Fault
5 = Ch5Fault
4 = (h4Fault
3 =(h3Fault
2 =(h2Fault
1=Ch1Fault
0 = ChOFault

16 channels used in S.E. wiring
8 channels used in Diff. wiring
4 channels used in H.S. Diff. wiring

All start at bit 0

Channel Status Words
(described on page 75)

31 =ChOUnderrange
30 = Ch0Overrange
29 =Ch1Underrange
28 = Ch10verrange
27 = (h2Underrange
26 =(h20verrange
25 = Ch3Underrange
24 =(h30verrange

23 = (h4Underrange
22 = (h40verrange
21=Ch5Underrange
20 = Ch50verrange
19 = Ch6Underrange
18 = Ch60verrange
17 = Ch7Underrange
16 = Ch70verrange

16 channels used in S.E. wiring
Eight channels used in Diff. wiring
Four channels used in H.S. Diff. wiring

All start at bit 31

15 114 |13

12

10

9

!

A calibrating fault sets
bit 9in the Module Fault

word

When the module is calibrating, all
bits in the Channel Fault word are
set

| Ifset, any bit in the Channel Fault word, also sets the Analog Group Fault
and Input Group Fault in the Module Fault word

Pt

byt

t 1

15 114 |13

12 111 710 |9

8 7

15 = Ch8Underrange
14 = (h80verrange
13 =Ch9Underrange
12 = Ch90verrange
11=Ch10Underrange
10=Ch10verrange
9=C11Underrange
8=Ch110verrange

7=C(h12Underrange
6 =Ch120verrange
5=Ch13Underrange
4 =Ch130verrange
3 =C(h14Underrange
2=Ch140verrange
1=Ch15Underrange
0=Ch150verrange

Underrange and overrange conditions set the
corresponding Channel Fault word bit for that
channel

41513
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1756-1F16 Module Fault Word Bits — Integer Mode

In integer mode, Module Fault word bits (bits 15...8) operate exactly as described
in floating point mode. The table lists tags that can be examined in ladder logic to

indicate when a fault has occurred:

Tag Description

Analog Group Fault This bit is set when any bits in the Channel Fault word are set. Its tag name is
AnalogGroupFault.

(alibrating This bit is set when any channel is being calibrated. When this bit is set, all bits in the Channel

Fault word are set. Its tag name is Calibrating.

(alibration Fault This bit is set when any of the individual Channel Calibration Fault bits are set. Its tag name is

CalibrationFault.

1756-1F16 Channel Fault Word Bits — Integer Mode

In integer mode, Channel Fault word bits operate exactly as described in floating
point mode. The table lists the conditions that set all Channel Fault word bits:

This condition sets all Channel Fault word
bits

And causes the module to display the following in the
Channel Fault word bits

A channel is being calibrated

« 'FFFF' for single-ended operating mode
« '00FF for differential operating mode
« '000F for high-speed differential operating mode

A communications fault occurred between the
module and its owner-controller

‘FFFF’ for all bits, regardless of the application

Your logic can monitor the Channel Fault Word bit for a particular input to

determine the state of that point.
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1756-1F16 Channel Status Word Bits — Integer Mode

The Channel Status word has these differences when the 1756-IF16 module is

used in integer mode.

e Only Underrange and Overrange conditions are reported by the module.

e Alarmingand Calibration Fault activities are not available, although the
Calibration Fault bit in the Module Fault word activates if a channel is not

properly calibrated.

o There is one, 32-bit Channel Status word for all 16 channels.

When the Calibration Fault bit (bit 7) is set in any of the words, the Calibration
Fault bit (bit 9) is set in the Module Fault word. The table lists the conditions
that set each of the words.

Tag (Status word) Bit Event that sets this tag

ChxUnderrange 0Odd-numbered bits from 31...1( | The underrange bit is set when the input signal at the channel is less than or equal to the minimum
bit 31 represents channel 0). detectable signal.
For a full listing of the channels For more information on the minimum detectable signal for each module, see page 53. This bit also
these bits represent, see page 72. sets the appropriate bit in the Channel Fault word.

ChxOverrange Even-numbered bits from 30 ...0 | The overrange bit is set when the input signal at the channel is greater than or equal to the maximum

(bit 30 represents channel 0).

For a full listing of the channels
these bits represent, see on page 72.

detectable signal.

For more information on the maximum detectable signal for each module, see page 53. This bit also
sets the appropriate bit in the Channel Fault word.
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The 1756-1F8 module multicasts status and fault data to the owner/listening
controller with its channel data. The fault data is arranged in such a manner as to
let you choose the level of granularity for examining fault conditions.

Three levels of tags work together to provide an increasing degree of detail as to
the specific cause of faults on the module.

The table lists tags that can be examined in ladder logic to indicate when a fault

has occurred:

Tag

Description

Module Fault Word

This word provides fault summary reporting. Its tag name is ModuleFaults.

Channel Fault Word

This word provides underrange, overrange and communication fault reporting. Its tag name
is ChannelFaults. When examining the Channel Fault Word for faults, remember the
following:

» Eight channels are used in single-ended wiring.

+ Four channels are used in differential wiring.

« Two channels are used in high-speed differential wiring.

+ All bytes start with bit 0.

Channel Status Words

These words, one per channel, provide individual channel underrange and overrange fault
reporting for process alarms, rate alarms, and calibration faults. Its tag name is ChxStatus.

IMPORTANT

Differences exist between floating point and integer modes as they relate
to module fault reporting. These differences are explained in the following
two sections.
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1756-1F8 Fault Reporting in

Floating Point Mode

Module Fault Word
(described on page 78)
15 = AnalogGroupFault
10 = Calibrating
9 =(al Fault

The illustration describes the fault reporting process for the 1756-IF8 module in

floating point mode.

15

14 (13 }12 |11 710 |9

When the module is calibrating, all bits in
the Channel Fault word are set

14,13,12,and 11 are
not used

Channel Fault Word
(described on page 78)

7 =(h7Fault
6 = Ché6Fault
5 = Ch5Fault
4 =(h4Fault
3 =(h3Fault
2 =(h2Fault
1= Ch1Fault
0 =ChOFault

Eight channels used in S.E. wiring

If set, any bit in the Channel Fault word, also sets the Analog
Group Fault in the Module Fault word

P 1

!

r

r 1

7 6 | 5

4

3 2

bt

T

P

Four channels used in Diff. wiring
Two channels used in H.S. Diff. wiring
All start at bit 0

Channel Status Words
(One for each channel—described on

page78)
7 = ChxCalFault 3 =ChxLAlarm
6 = ChxUnderrange 2=ChxHAlarm
5 = ChxOverrange 1= ChxLLAlarm

4 = ChxRateAlarm 0= ChxHHAlarm

A channel calibration fault sets
the calibration fault in the
Module Fault word

A

An underrange, overrange condition sets
appropriate Channel Fault bits

Alarm bits 0.. .4 in the Channel Status word do not
set additional bits at any higher level. You must
monitor these conditions here.

The number of channel status words is dependent
on the communication
method used #1514
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1756-1F8 Module Fault Word Bits — Floating Point Mode

Bits in this word provide the highest level of fault detection. A non-zero
condition in this word reveals that a fault exists on the module. You can examine
further down to isolate the fault.

The table lists tags that can be examined in ladder logic to indicate when a fault
has occurred:

Tag Description

Analog Group Fault This bit is set when any bits in the Channel Fault word are set. Its tag name is
AnalogGroupFault.

(alibrating This bit is set when any channel is being calibrated. When this bit is set, all bits in the Channel

Fault word are set. Its tag name is Calibrating.

Calibration Fault This bit is set when any of the individual Channel Calibration Fault bits are set. Its tag name is
CalibrationFault.

1756-1F8 Channel Fault Word Bits — Floating Point Mode

During normal module operation, bits in the Channel Fault word are set if any of
the respective channels has an Under or Overrange condition. Checking this
word for a non-zero value is a quick way to check for Under or Overrange
conditions on the module.

The table lists the conditions that set all Channel Fault word bits:

This condition sets all Channel Fault word | And causes the module to display the following in the
bits Channel Fault word bits

A channel is being calibrated « '00FF' for single-ended wiring applications
+ "000F for differential wiring applications
«'0003' for high speed differential wiring applications

A communication fault occurred between the ‘FFFF’ for all bits, regardless of the application
module and its owner-controller

Your logic can monitor the Channel Fault Word bit for a particular input to
determine the state of that point.

1756-1F8 Channel Status Word Bits — Floating Point Mode

Any of the Channel Status words, one for each channel, display a non-zero
condition if that particular channel has faulted for the conditions listed below.
Some of these bits set bits in other Fault words. When the Underrange and

Overrange bits (bits 6...5) in any of the words are set, the appropriate bit is set in
the Channel Fault word.

When the Calibration Fault bit (bit 7) is set in any of the words, the Calibration
Fault bit (bit 9) is set in the Module Fault word. The table lists the conditions
that set each of the word bits.
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Tag (Status word)

Bit

Event that sets this tag

ChxCalFault

This bit is set if an error occurs during calibration for that channel, causing a bad calibration. This bit
also sets bit 9 in the Module Fault word.

Underrange

This bit is set when the input signal at the channel is less than or equal to the minimum detectable
signal. For more information on the minimum detectable signal for each module, see page 53. This bit
also sets the appropriate bit in the Channel Fault word.

Overrange

This bit is set when the input signal at the channel is greater than or equal to the maximum detectable
signal. For more information on the maximum detectable signal for each module, see page 53. This bit
also sets the appropriate bit in the Channel Fault word.

ChxRateAlarm

This bit is set when the input channel’s rate of change exceeds the configured Rate Alarm parameter. It
remains set until the rate of change drops below the configured rate. If latched, the alarm remains set
until it is unlatched.

ChxLAlarm

This bit is set when the input signal moves beneath the configured Low Alarm limit. It remains set until
the signal moves above the configured trigger point. If latched, the alarm remains set until it is
unlatched. If a deadband is specified, the alarm also remains set as long as the signal remains within
the configured deadband.

ChxHAlarm

This bit is set when the input signal moves above the configured High Alarm limit. It remains set until
the signal moves below the configured trigger point. If latched, the alarm remains set until it is
unlatched. If a deadband is specified, the alarm also remains set as long as the signal remains within
the configured deadband.

ChxLLAlarm

This bit is set when the input signal moves beneath the configured Low-Low Alarm limit. It remains set
until the signal moves above the configured trigger point. If latched, the alarm remains set until it is
unlatched. If a deadband is specified, the alarm also remains latched as long as the signal remains
within the configured deadband.

ChxHHAlarm

This bit is set when the input signal moves above the configured High-High Alarm limit. It remains set
until the signal moves below the configured trigger point. If latched, the alarm remains set until it is
unlatched. If a deadband is specified, the alarm also remains latched as long as the signal remains
within the configured deadband.
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Module Fault Word
(described on page 81)

15 = AnalogGroupFault
10 = Calibrating

9 =(Cal Fault
14,13,12, & 11 are not
used by 1756-IF8

Channel Fault Word
(described on page 81)

7 = Ch7Fault 3 =(h3Fault
6 = Ch6Fault 2 =(h2Fault
5= Ch5Fault 1=Ch1Fault
4 = (h4Fault 0= ChOFault

8 channels used in S.E. wiring

4 channels used in Diff. wiring

2 channels used in H.S. Diff. wiring
All start at bit 0

Channel Status Words
(described on page 78)

31=ChOUnderrange 23 =(h4Underrange
30 = Ch0Overrange 22 = Ch40verrange
29 =Ch1Underrange 21 =(h5Underrange
28 =Ch10verrange 20 =Ch50verrange
27 = Ch2Underrange 19 = Ch6Underrange
26 = (h20verrange 18 = Ch60verrange
25=Ch3Underrange 17 = Ch7Underrange
24 = Ch30verrange 16 = Ch70verrange

The illustration is an example of the fault reporting process for the 1756-1F8
module in integer mode.

1B |14 1311211119

A calibrating fault sets bit When the module is calibrating,
9in the Module Fault all bits in the Channel Fault word
l T word are set

and Input Group Fault in the Module Fault word

G A O

7 6 | 5 4 3 2 1 0

W If set, any bit in the Channel Fault word, also sets the Analog Group Fault

Underrange and overrange conditions set
the corresponding Channel Fault word bit for
Eight channels used in S.E. wiring that channel
Four channels used in Diff. wiring
Two channels used in H.S. Diff. wiring 41515
All start at bit 31
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1756-1F8 Module Fault Word Bits — Integer Mode

In integer mode, Module Fault word bits (bits 15...8) operate exactly as described
in floating point mode. The table lists tags that can be examined in ladder logic to
indicate when a fault has occurred:

Tag Description

Analog Group Fault This bit is set when any bits in the Channel Fault word are set. Its tag name is
AnalogGroupFault.

(alibrating This bit is set when any channel is being calibrated. When this bit is set, all bits in the Channel

Fault word are set. Its tag name is Calibrating.

Calibration Fault This bit is set when any of the individual Channel Calibration Fault bits are set. Its tag name is
CalibrationFault.

1756-1F8 Channel Fault Word Bits — Integer Mode

In integer mode, Channel Fault word bits operate exactly as described in floating
point mode. The table lists the conditions that set all Channel Fault word bits:

This condition sets all Channel Fault word And causes the module to display the following in the
bits Channel Fault word bits

A channel is being calibrated « '00FF' for single-ended wiring applications
« '000F for differential wiring applications
+ ‘0003’ for high-speed differential wiring applications

A communications fault occurred between the ‘FFFF’ for all bits, regardless of the application
module and its owner-controller
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1756-1F8 Channel Status Word Bits — Integer Mode

The Channel Status word has the following differences when the 1756-1F16

module is used in integer mode:
e Only Underrange and Overrange conditions are reported by the module.

e Alarmingand Calibration Fault activities are not available, although the
Calibration Fault bit in the Module Fault word activates if a channel is not

properly calibrated.

o There is one, 32-bit Channel Status word for all eight channels.

When the Calibration Fault bit (bit 7) is set in any of the words, the Calibration
Fault bit (bit 9) is set in the Module Fault word. The table lists the conditions
that set each of the words.

Tag (Status word) Bit Event that sets this tag

ChxUnderrange 0dd-numbered bits from The underrange bit is set when the input signal at the channel is less than or equal to the minimum
31...7(bit 31 represents channel detectable signal.
17). For more information on the minimum detectable signal for each module, see page 53. This bit also
For a full listing of the channels sets the appropriate bit in the Channel Fault word.
these bits represent, see on page 78.

ChxOverrange Even-numbered bits from The overrange bit is set when the input signal at the channel is greater than or equal to the maximum

30...16 ( bit 30 represents channel | detectable signal.

0). For more information on the maximum detectable signal for each module, see page 53. This bit also
For a full listing of the channels sets the appropriate bit in the Channel Fault word.

these bits represent, see on page 82.
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Introduction

Sourcing Current Loop Input Module (1756-
IF6CIS) and Isolated Analog Voltage/Current

Input Module (1756-1F6l)

This chapter describes features specific to the ControlLogix isolated analog
voltage/current input module and the ControlLogix sourcing current loop input

module.

Topic Page
Use the Isolated Power Source on the 1756-IF6CIS 84
Choose a Data Format 85
Features Specific to the 1756-IF61 and 1756-1F6CIS Modules 85
Use Module Block and Input Circuit Diagrams 93
Wire the 1756-IF6CIS Module 95
Wire the 1756-IF61 Module 98
1756-1F6CIS or 1756-1F6] Module Fault and Status Reporting 100

IMPORTANT The 1756-IF6CIS and 1756-IF61 modules primarily operate the same with a

few exceptions, including:

«The 1756-IF6CIS only operates in current mode.
«The 1756-IF6(IS offers an isolated power source for each channel that

supplies power to external transmitters.

The differences on the 1756-IF6CIS module are described on page 84.

With a few noted exceptions included in the descriptions, the rest of the

features described in this chapter apply to

both modules.
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Use the Isolated Power
Source on the 1756-1F6CIS

84

The 1756-IF6CIS module offers an internal power source on each channel. The
source is current limited to 28 mA and allows the module to power a two-wire
transmitter directly without the need for an external power supply. The
transmitter can then vary the current to the analog input in proportion to the
process variable being measured. The inclusion of an internal on-board current
source saves you the expense of extra power supplies and greatly simplifies the
interface wiring to field devices.

In addition to supplying loop power to two-wire transmitters, the module can
also accommodate current loops powered by an external supply and loops using
four-wire transmitters.

Power Calculations with the 1756-1F6CIS Module

The 1756-IF6CIS module uses the system power supply (1756-Px7x) as the

source for loop power. Because of the demands placed on that supply (that is, the
1756-IF6CIS module consumes 7.9 W of backplane power), special care must be
taken when calculating the power requirements for modules in the same chassis as

a 1756-IF6CIS module.

For example, when used with the 1756-L55M13 controller, you can place only
eight 1756-IF6CIS modules in the chassis before exceeding the wattage capacity
of the power supply.

Other Devices in the Wiring Loop

The voltage source on each channel can drive loop impedance of up to
1000 ohms. This lets you include other devices, such as chart recorders and
meters, in the current loop.

For more information on wiring the 1756-IF6CIS module, see page 95.
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Choose a Data Format

Features Specific to the
1756-1F61 and 1756-1F6CIS

Modules

The 1756-IF6CIS and 1756-IF61 modules also support features described in

Chapter 3. See the table for some of these features.

Feature

Page

Removal and Insertion Under Power (RIUP)

34

Module Fault Reporting

34

Configurable Software

o3}
=

Electronic Keying

S
=~

Access to System Clock for Timestamp Functions

|w
o

Rolling Timestamp

‘LN
N

Producer/Consumer Model

|w
o

Status Indicator Information

‘LN
I~

Full Class | Division 2 Compliance

|w
~

Agency Certification

‘LN
I~

Sensor Offset

|w
[e=]

Latching of Alarms

‘LN
oo

Data format determines the format of the data returned from the module to the

owner-controller and the features that are available to your application. You

choose a data format when you choose a Communication Format.

You can choose one of these data formats:

o Integer mode

o Floating point mode

The table shows features that are available in each format.

Data Format Features Available Features Not Available
Integer mode Multiple input ranges Digital filtering
Notch filter Process alarms
Real time sampling Rate alarms
Scaling
Floating point mode All features N/A

For details on input and output data formats, see page 193 in Chapter 10.

The table lists features that are specific to the 1756-IF6CIS and 1756-1F6l

modules. Each feature is described later in this section.

Feature Page
Multiple Input Ranges(” 86
Notch Filter 87
Real Time Sampling 87
Underrange/Overrange Detection 88
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Feature Page
Digital Filter 89
Process Alarms 89
Rate Alarm 0
Wire Off Detection 2

(1) Only the 1756-IF6l offers multiple input ranges. The 1756-IF6CIS module only operates in
the0...20 mA range.

Multiple Input Ranges

You can only use the 1756-IF6CIS module in current applications. Unlike other
analog input modules, this module does not let you choose an input range. All
channels use the 0...20 mA input range.

For the 1756-IF61 module, however, you can select from a series of operational
ranges for each channel on your module. The range designates the minimum and
maximum signals that are detectable by the module. The 1756-IF6I module
offers multiple input ranges in both current and

voltage applications.

The table lists the possible input ranges available for use with the 1756-IF6CIS
and 1756-IF6I modules.

Module Input Ranges

1756-IF6CIS 0...20mA

1756-IF6l -10...10V
0...5V
0...10V
0...20mA

For an example of how to choose an input range for your module, see page 193.
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Notch Filter

An analog-to-digital convertor (ADC) filter removes line noise in your
application for each channel.

Choose a notch filter that most closely matches the anticipated noise frequency
in your application. Remember that each filter time affects the response time of

your module. Also, the highest frequency notch filter settings also limit the

effective resolution of the channel.

IMPORTANT

60 Hz is the default setting for the notch filter.

The table lists the available notch filter setting.

Notch Setting 10Hz 50 Hz 60 Hz (Default) | 100 Hz 250 Hz 1000 Hz
Minimum Sample Time (RTS) — Integer 102 ms 22ms 19ms 12ms 10ms 10ms
mode

Minimum Sample Time (RTS) — Floating point | 102 ms 25ms 25ms 25ms 25ms 25ms
mode

0...100% Step Response Time® 400 ms + RTS 80 ms + RTS 68 ms + RTS 40 ms + RTS 16 ms + RTS 4ms +RTS
-3dB Frequency 3Hz 13 Hz 15Hz 26 Hz 66 Hz 262 Hz
Effective Resolution 16 bits 16 bits 16 bits 16 bits 15 bits 10 bits

(1) Integer mode must be used for RTS values lower than 25 ms. The minimum RTS value for the module is dependent on the channel with the lowest notch filter setting.
(2)  Worst case setting time to 100% of a step change includes 0. .. 100% step response time plus one RTS sample time.

To see how to choose a notch filter, see page 193.

Real Time Sampling

This parameter instructs the module to scan its input channels and obtain all
available data. After the channels are scanned, the module multicasts that data.

During module configuration, you specify a real time sampling (RTS) period and
arequested packet interval (RPI) period. These features both instruct the module
to multicast data, but only the RT'S feature instructs the module to scan its

channels before multicasting.

For more information on real time sampling, see page 22. For an example of how

to set the RT'S rate, see page 193.
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Underrange/Overrange Detection

This alarm feature detects when the isolated input module is operating beyond
limits set by the input range. For example, if you are using the 1756-IF6I module
in the 0...10V input range and the module voltage increases to 11V, the overrange
detects this condition.

The table lists the input ranges of the 1756-IF6CIS and 1756-1F61 modules and
the lowest/highest signal available in each range before the module detects an
underrange/overrange condition.

Input Module Range Lowest Signal in Highest Signal in
Range Range

1756-1F6C1S 0OmA...20 mA 0mA 21.09376 mA
1756-IF6l +/-10V -10.54688V 10.54688V

ov... 10V ov 10.54688V

ov...5V ov 5.27344V

0mA...20 mA 0mA 21.09376 mA
IMPORTANT Be careful when ‘disabling all alarms’ on the channel because it also

disables the underrange/overrange detection feature. If alarms are
disabled, overrange/underrange is zero and the only way you can discover a
wire-off detection is from the input value itself. If you need to detect a
wire-off status, do not ‘disable all alarms’.

We recommend that you disable only unused channels so extraneous alarm
bits are not set.

88 Rockwell Automation Publication 1756-UM009D-EN-P - March 2015



Sourcing Current Loop Input Module (1756-1F6CIS) and Isolated Analog Voltage/Current Input Module (1756-1F61) ~ Chapter 5

Amplitude

Digital Filter

The digital filter smooths input data noise transients on each input channel.
This value specifies the time constant for a digital, first-order lag filter on the
input. It is specified in units of milliseconds. A value of 0 (zero) disables

the filter.

The digital filter is available only in applications that use floating point
mode.

IMPORTANT

The digital filter equation is a classic, first order lag equation.

[At]

Yn=Yn1+ ——— (X -Y-1
At+TA Uy =Yy

Yn = Present output, filtered peak voltage (PV)
Yn-1 = Previous output, filtered PV

At = Module channel update time (seconds)
TA = Digital filter time constant (seconds)

Xn = Present input, unfiltered PV

As shown in the illustration, by using a step input change to illustrate the filter
response, you see that 63.2% of the total response is reached when the digital
filter time constant elapses. Each additional time constant achieves 63.2% of the

remaining response.
\
100% —
— - -7 -
P -
_ -
63% _ = T
P -
P .-
P .
PR
o | ot
Unfiltered input
TA=10.01 second
— — — TA=0.5second
******* TA =0.99 second
> 16723
0 0.01 0.5 0.99 Time in Seconds

To see how to set a digital filter, see page 193.

Process Alarms

Process alarms alert you when the module has exceeded configured high or low
limits for each channel. You can latch process alarms. These are set at four, user-
configurable, alarm trigger points.

o High high
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o Low

o Lowlow

IMPORTANT Process alarms are available only in applications that use floating point
mode. The values for each limit are entered in scaled engineering units.

Alarm Deadband

You can configure an alarm deadband to work with these alarms. The deadband
allows the process alarm status bit to remain set, despite the alarm condition
disappearing, as long as the input data remains within the deadband of the
process alarm.

The illustration shows input data that sets each of the four alarms at some point
during module operation. In this example, latching is disabled; therefore, each
alarm turns Off when the condition that caused it to set ceases to exist.

Figure 16 -
High high alarm turns On High high alarm turns Off
High alarm remains On High alarm remains On

High high

High

Low

Low low

High alarm High alarm turns Off

turns On N /

: Low alarm turns Off
I \ _____ — — — Marm deadbands

Low alarm turns On Low low alarm turns Off

Low alarm remains On Low alarm remains On
43153

To see how to set process alarms, see page 195.

Rate Alarm

The rate alarm triggers if the rate of change between input samples for each
channel exceeds the specified trigger point for that channel.

IMPORTANT The rate alarm is available only for applications that use
floating point mode.
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EXAMPLE

1756-1F6CIS

If you set an 1756-IF6I (with normal scaling in mA) to a rate alarm of 1.0
mA/s, the rate alarm only triggers if the difference between measured
input samples changes at

arate > 1.0 mA/s.

If the module’s RTS is 100 ms (that is, sampling new input data every 100
ms) and at time 0, the module measures 5.0 mA and at time 100 ms
measures 5.08 mA, the rate of change is (5.08 mA- 5.0 mA) / (100 ms) =
0.8 mA/s. The rate alarm would not set as the change is less than the
trigger point of 1.0 mA/s.

If the next sample taken is 4.9 mA, the rate of change is

(4.9 mA-5.08V)/(100 ms)=-1.8 mA/s. The absolute value of this result is >
1.0 mA/s, so the rate alarm sets. Absolute value is used because rate alarm
checks for the magnitude of the rate of change being beyond the trigger
point, whether a positive or negative excursion.

1756-1F6l

If you set an 1756-IF6I (with normal scaling in volts) to a rate alarm of 1.0V/
s, the rate alarm only triggers if the difference between measured input
samples changes at a rate > 1.0V/s.

If the module’s RTS is 100 ms (that is, sampling new input data every 100
ms) and at time 0, the module measures 5.0V and at time 100 ms measures
5.08V, the rate of change is (5.08V - 5.0V) / (100 ms) = 0.8V/s. The rate
alarm would not set as the change is less than the trigger point of 1.0V/s.

If the next sample taken is 4.9V, the rate of change is (4.9V-5.08V)/(100
ms)=-1.8V/s. The absolute value of this result is > 1.0V/s, so the rate alarm
sets. Absolute value is used because rate alarm checks for the magnitude of
the rate of change being beyond the trigger point, whether a positive or
negative excursion.

To see how to set the rate alarm, see page 195.
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Wire Off Detection

IMPORTANT

Be careful when ‘disabling all alarms’ on the channel because it also
disables the underrange/overrange detection feature. If alarms are
disabled, overrange/underrange is zero and the only way you can discover a
wire-off detection is from the input value itself. If you need to detect a
wire-off status, do not ‘disable all alarms

We recommend that you disable only unused channels so extraneous alarm
bits are not set.

The 1756-IF6CIS and 1756-IF61 modules alert you when a wire has been
disconnected from one of its channels or the RTB has been removed from the
module. Two events occur when a wire off condition occurs for this module.

o Input data for that channel changes to a specific scaled value.

o A fault bit is set in the owner-controller that can indicate the presence of a
wire off condition.

Because the 1756-IF61 module can be used in voltage or current applications,
differences exist as to how a wire off condition is detected in each application.
The 1756-IF6CIS module can only be used in current mode.

The table lists the differences that occur when a wire off condition occurs in

various applications.

Table 11 - Wire Off Conditions in Different Applications

Wire Off Condition

Occurrence

Voltage Applications
1756-1F61 only

+ Input data for that channel changes to the scaled value associated with the
overrange signal value of the selected operational range in floating point mode
(maximum possible scaled value) or 32,767 counts in integer mode.

+ The ChxOverrange (x=channel number) tagis set to 1.

Current Applications

When the condition occurs because a wire is disconnected:

+ Input data for that channel changes to the scaled value associated with the
underrange signal value of the selected operational range in floating point mode
(minimum possible scaled value) or -32,768 counts in integer mode.

+ The ChxUnderrange (x=channel number) tag is set to 1.
When the condition occurs because the RTB has been disconnected from the module
(1756-IF61 module only):

« Input data for that channel changes to the scaled value associated with the
overrange signal value of the selected operational range in floating point mode
(maximum possible scaled value) or 32,767 counts in integer mode.

+ The ChxOverrange (x=channel number) tag is set to 1.

For more tag information, see Appendix A.
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Use Module Block and |nput This section shows the 1756-IF6CIS and 1756-IF61 modules’ block diagrams

Circuit Diagrams and input circuit diagrams.
Figure 17 - 1756-1F6CIS and 1756-1F61 Module Block Diagram

Details of the 1756-1F6CIS and
1756-1F6] modules’ input

circuitry are given
on page 94
Field Side Backplane Side
|
+-15V 1
<+— DC-DC
+5V | Converter DC-DC P RIUP
- Shutdown < Circuit
||> A/D Converter Optos Cireuit
Vref System
! l +5V
________________ -
IV o
+5V <«—] Converter
N A/D Converter * .
Optos Micro- Backplane
- Vref | Controller | €= Asic. €
|
________________ -
|
+/-15V  <«— DC-DC
+5V <«—| Converter
|
™S~ A/D Converter Otos
L Vref P
3 of 6 Channels

43500

= == == == == m = Channel Isolation

Rockwell Automation Publication 1756-UM009D-EN-P - March 2015 93



Chapter 5

Sourcing Current Loop Input Module (1756-IF6CIS) and Isolated Analog Voltage/Current Input Module (1756-IF61)

RET-x

94

Field-side Circuit Diagrams

The diagrams show field-side circuitry for the 1756-IF6CIS and
1756-IF61 modules.

Figure 18 - 1756-IF6CIS Input Circuit

+15V

50Q
VOUT-x 10K
NI >— NN\
115Q1/4 ——
att /—r\ 0.1 j.,lF
e > AV
100Q 10K
Current
Limiter
-15v
Figure 19 - 1756-1F6l Input Circuit
+15v
0-20 mA
Current
Mode 30MQ
Jumper
1.6K
— \V\\

75K
%0 “Toorur “Joorur " Joorpr

14 Watt 215K
>

A/D Converter

Vref

43514

A/D Converter
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Wire the 1756-IF6CIS Module Figure 20- 1756-IF6CIS — Two -wire transmitter connected to the module
and the module providing 24V DC loop power

®f- +

VOUT-1 VOUT-0 2-Wire
Transmitter

IN-1/1 1N v A —— _

®

-
RTN-1 RIN-O
vouT-3 VouT-2
IN-3/1 IN-2/1 Shield Ground
RTN-3 RTN-2
Not used Not used
VOUT-5 VOUT-4
IN-5/1 IN-4/1
RIN-5 RTN-4
j E 43469
NOTES:

1. Do not connect more than two wires to any single terminal.

2. Place additional loop devices (that is, strip chart recorders) at
either "A’ location in the current loop.

ATTENTION: If you use a separate power source, do not exceed the specific isolation I
voltage.
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Figure 21 - 1756-1F6CIS — Four-wire transmitter connected to the module and an external, user-provided
power supply providing 24V DCloop power

\__/
i i

VOUT-1 II II VOUT0
[ i -
ip ]

IN-1/ I! I!% IN-0/1
iy i

ma | | HED]IED] | wmo
I 7

VoUT-3 I!% Il% vouT-2
P iy

IN-3/1 I!% I!% IN-2/1
i 07 .

Shield Ground

s | | 4D ]0ED] | e
07 Vi

Not used I!% I!% Not used
IR 077

VoUT-S I!% I!% VoUT-4
T8 A

IN-5/1 I!% I!% IN-4/1
2 iy

s | | [IED[HED)] | s

S
j E 43470

NOTES:

+

n L+
4-Wire 24V DC
Transmitter

1. Do not connect more than two wires to any single terminal.

2. Place additional loop devices (that is, strip chart recorders)
at either A’ location in the current loop.

ATTENTION: If you use a separate power source, do not exceed the specific
isolation voltage.
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Figure 22 - 1756-1F6CIS — Two-wire transmitter connected to the module and an external,
user-provided power supply providing 24V DCloop power

VOUT-1 H@ ‘ ﬁ@ oo
3
IN-1/ H@ ‘ ﬂ@ w2 geen 3-Wire
2 Transmitter
mr || EB[JED) o o,
VOUT-3 OH@ “ g@ VOouT-2
IN-3/1 ZH@ “ F@ IN-2/
R R Shield Ground
RTN-3 4H@ “ F@ RTN-2
Not used Not used
B[l
VOUT-5 xu@ “ F@ VOUT-4
IN-5/1 H@ ‘ t@ IN-4/1
0 (]
RTN-5 H@ t@ RTN-4
N
j E 43471
NOTES:
1. Do not connect more than two wires to any single terminal.
2. Place additional loop devices (that is, strip chart recorders)
at either A’ location in the current loop.
ATTENTION: If you use a separate power source, do not exceed the specific
isolation voltage.
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Wire the 1756-IF6l Module The illustration shows a wiring example for the 1756-IF6I module.

, i Voltage Output
IN-IV @ @ IN-OV +
4 User Device
IN-1/1 @ @ IN-0/
A Device
w || [ = S
Power
IN3V @ ﬁ@ IN-2V
[ [C9
IN-3/1 ‘t@m@ IN-2/
RET-3 H@ ﬂ@ RET-2
(34 [13
Not Used m@‘t@ Not Used
IN-5V H@ ﬂ@ IN-4/V
IN-5/1 H@ ﬂ@ IN-4/| Shield Ground
0 [ 19
ws || [{B [ |
L |
£
] [ 40198-M
NOTES:
1. Do not connect more than two wires to any single terminal.
ATTENTION: If you use a separate power source, do not exceed the specific
isolation voltage.
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Figure 23 - 1756-1F61 Current Wiring Example with a Four-Wire Transmitter

IN-V and IN-I must be wired together.
IN-IV IN-0/V
- IN-0/1 +
-1/ 4-Wire 1
RET-1 RET-0 Transmitter ;r\_
IN-3/V IN-2/V Device
Supply
IN-3/1 IN-2/1
RET-3 RET-2 Shield Ground
INot Used Not Used
NOTES:
1. Do not connect more than two wires to -5V IN-4V
any single terminal. N5/ IN-4/1
2. Place additional loop devices (that is,
strip recorders) at either ‘A’ location. RET-5 RET-4
ATTENTION: If you use a separate power source, do not
exceed the specific isolation voltag,e250V (continuous).
j [ 40199
Figure 24 - 1756-1F61 Current Wiring Example with a Two-Wire Transmitter
IN-V and IN-I must be wired together.
IN-1/V IN-0/V
«i .
IN-1/ IN-0/ 1@); 2 Wire N
Transmitter s
RETTT” RET-0 ® TK
IN-3/V IN-2/V User-provided
Loop Power
IN-3/1 IN-2/1
RET-3 RET-2
NOTES: Not Used Not Used
1. Do nqt connect more than two wires to N5V IN-4/V
any single terminal.
. . . IN-5/1 IN-4/1
2. Place additional loop devices (that is,
strip recorders) at either ‘A’ location. RET-5 RET-4
ATTENTION: If you use a separate power source, do not
exceed the specific isolation voltage.
j [ 40893
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1756-1F6CIS or 1756-IF6l The 1315.6-IF.6CIS and 111756_I~F}? mo}:iulcs lrr(liultic;a}s.}t1 stfatuls an fault data ;o.the

owner/listening controllers with its channel data. The fault data is arranged in
Module Fault .and such a manner as to let you choose the level of granularity for examining fault
Status Reporting conditions.

Three levels of tags work together to provide increasing degree of detail as to the
specific cause of faults on the module.

The table lists tags that can be examined in ladder logic to indicate when a
fault occurs.

Tag Description

Module Fault Word This word provides fault summary reporting. Its tag name is ModuleFaults.

Channel Fault Word This word provides underrange, overrange and communications fault reporting. Its tag name
is ChannelFaults.

Channel Status Words | This word provides individual channel underrange and overrange fault reporting for process
alarms, rate alarms, and calibration faults. Its tag name is ChxStatus.

IMPORTANT Differences exist between floating point and integer modes as they relate
to module fault reporting. These differences are explained in the following
two sections.
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Fault Reporting in Floating  The illustration provides an overview of the fault reporting process in floating
Point Mode point mode.

Figure 25 -

Module Fault Word
(described on page 102

15 = AnalogGroupFault 1 1 B

14 = InGroupFault

12 = Calibrating

11 = (al Fault

13 is not used by the 1756-
IF6CIS or 1756-IF6I

When the module is calibrating, all bits in the
Channel Fault word are set.

If set, any bit in the Channel Fault word, also sets the Analog Group Fault and Input
Group Fault in the Module Fault word.

Channel Fault Word
(described on page 102)

5= Ch5Fault

4= (h4Fault

3 =(h3Fault A channel calibration
2= (h2Fault fault sets the

1= Ch1Fault calibration fault in the
0 = ChOFault Module Fault word.

Channel Status Words
(one for each channel—
described on page 103)

7 = ChxCalFault 3 =ChxLAlarm
6 = ChxUnderrange 2= ChxHAlarm
5= ChxOverrange 1=ChxLLAlarm
4 = ChxRateAlarm 0 = ChxHHAlarm

T

Pttt 1

5

4 3 2 1 0

T

Pttt

_ Anunderrange, overrange condition sets

Té E E appropriate Channel Fault bits.
\ \ \ \ \ \ \

7 6 5 4 3 2 1 0

Alarm bits in the Channel Status word do not set
additional bits at any higher level.
You must monitor these conditions here.
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Module Fault Word Bits — Floating Point Mode

Bits in this word provide the highest level of fault detection. A nonzero condition
in this word reveals that a fault exists on the module. You can examine further
down to isolate the fault.

The table lists tags that can be examined in ladder logic to indicate when a fault
has occurred:

Tag Description

Analog Group Fault This bit is set when any bits in the Channel Fault word are set. Its tag name is
AnalogGroupFault.

Input Group Fault This bit is set when any bits in the Channel Fault word are set. Its tag name is InputGroup.

(alibrating This bit is set when any channel is being calibrated. When this bit is set, all bits in the Channel
Fault word are set. Its tag name is Calibrating.

(alibration Fault This bit is set when any of the individual Channel Calibration Fault bits are set. Its tag name is
(alibrationFault.

Channel Fault Word Bits — Floating Point Mode

During normal module operation, bits in the Channel Fault word are set if any of
the respective channels has an Under or Overrange condition. Checking this
word for a non-zero value is a quick way to check for Under or Overrange
conditions on the module.

The table lists the conditions that set all Channel Fault word bits.

Conditions for Channel Fault Word Bits Displays

A channel is being calibrated. "003F' for all bits.
A communication fault occurred between the "FFFF’ for all bits.
module and its owner-controller.

Your logic can monitor the Channel Fault Word bit for a particular input to
determine the state of that point.
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Channel Status Word Bits — Floating Point Mode

Any of the six Channel Status words, one for each channel, displays a non-zero
condition if that particular channel has faulted for the conditions listed below.
Some of these bits set bits in other Fault words. When the Underrange and
Overrange bits (bits 6 & 5) in any of the words are set, the appropriate bit is set in
the Channel Fault word.

When the Calibration Fault bit (bit 7) is set in any of the words, the Calibration
Fault bit (bit 11) is set in the Module Fault word. The table lists the conditions
that set each of the word bits.

Tag (Status word)

Bit

Event that sets this tag

ChxCalFault

Bit7

This bit is set if an error occurs during calibration for that channel, causing a bad calibration. This bit
also sets bit 9 in the Module Fault word.

Underrange

Bit 6

This bit is set when the input signal at the channel is less than or equal to the minimum detectable
signal. For more information on the minimum detectable signal for each module, see page 88. This bit
also sets the appropriate bit in the Channel Fault word.

Overrange

Bit 5

This bit is set when the input signal at the channel is greater than or equal to the maximum detectable
signal. For more information on the maximum detectable signal for each module, see page 88. This bit
also sets the appropriate bit in the Channel Fault word.

ChxRateAlarm

Bit 4

This bit is set when the input channel’s rate of change exceeds the configured Rate Alarm parameter. It
remains set until the rate of change drops below the configured rate. If latched, the alarm remains set
until it is unlatched.

ChxLAlarm

BIt3

This bit is set when the input signal moves beneath the configured Low Alarm limit. It remains set until
the signal moves above the configured trigger point. If latched, the alarm remains set until it is
unlatched. If a deadband is specified, the alarm also remains set as long as the signal remains within
the configured deadband.

ChxHAlarm

Bit2

This bit is set when the input signal moves above the configured High Alarm limit. It remains set until
the signal moves below the configured trigger point. If latched, the alarm remains set until it is
unlatched. If a deadband is specified, the alarm also remains set as long as the signal remains within
the configured deadband.

ChxLLAlarm

Bit 1

This bit is set when the input signal moves beneath the configured Low-Low Alarm limit. It remains set
until the signal moves above the configured trigger point. If latched, the alarm remains set until it is
unlatched. If a deadband is specified, the alarm also remains latched as long as the signal remains
within the configured deadband.

ChxHHAlarm

Bit0

This bit is set when the input signal moves above the configured High-High Alarm limit. It remains set
until the signal moves below the configured trigger point. If latched, the alarm remains set until it is
unlatched. If a deadband is specified, the alarm also remains latched as long as the signal remains
within the configured deadband.
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Fault Reporting in The illustration offers an overview of the fault reporting process in integer mode.
Integer Mode Figure 26 - The Integer Mode Fault Reporting Process
Module Fault Word
(described on page 104
15 14 | 13 12 1 1 10 9 8 A calibrating fault sets

15 = AnalogGroupFault bit 11n the Module

14 = InGroupFault l T Fault word.

12 = Calibrating

11=(al Fault

13,10,9 &8 are not

used by 1756-IF6l If set, any bit in the Channel Fault word, also sets the Analog Group Fault

and Input Group Fault in the Module Fault word.

T T T T T T When the module is

Channel Fault Word calibrating, all bits in the
(described on page 105) 504 |3 2] 1] 0 Channel Fault word are

— t.
sl | N
3= Ch3Fault ] f
2 = (h2Fault

1= Ch1Fault
0 = ChOFault

A A A N A A

Channel Status Words 5 1w (sl n oo s |7 |6 |5 |4
(one for each channel—

described on page 105)

Underrange and overrange conditions set the corresponding Channel
15=ChOUnderrange 9 = (h3Underrange Fault word bit for that channel.

14 = Ch0Overrange 8 =Ch30verrange

13 = Ch1Underrange 7= (h4Underrange

12 =Ch10verrange 6 = Ch40verrange

11 = Ch2Underrange 5=Ch5Underrange 349
10 = Ch20verrange 4 =(h50verrange

Module Fault Word Bits — Integer Mode

In integer mode, Module Fault word bits (bits 15-8) operate exactly as described
in floating point mode. The table lists tags that can be examined in ladder logic to
indicate when a fault has occurred:

Tag Description

Analog Group Fault This bit is set when any bits in the Channel Fault word are set. Its tag name is
AnalogGroupFault.

Input Group Fault This bit is set when any bits in the Channel Fault word are set. Its tag name is InputGroup.

(alibrating This bit is set when any channel is being calibrated. When this bit i set, all bits in the Channel
Fault word are set. Its tag name is Calibrating.

(alibration Fault This bit is set when any of the individual Channel Calibration Fault bits are set. Its tag name is
CalibrationFault.
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Channel Fault Word Bits — Integer Mode

In integer mode, Channel Fault word bits operate exactly as described in floating
point mode. The table lists the conditions that set all Channel Fault word bits.

Conditions for Channel Fault Word Bits Displays

A channel is being calibrated. "003F' for all bits.

A communications fault occurred between the "FFFF for all bits.

module and its owner-controller.

Your logic can monitor the Channel Fault Word bit for a particular input to
determine the state of that point.

Channel Status Word Bits — Integer Mode

The Channel Status word has the following differences when used in integer

mode:

e Only Underrange and Overrange conditions are reported by the module.

e Alarmingand Calibration Fault activities are not available, although the
Calibration Fault bit in the Module Fault word activates if a channel is not

properly calibrated.

o There is only one Channel Status word for all six channels.

When the Calibration Fault bit (bit 7) is set in any of the words, the Calibration
Fault bit (bit 9) is set in the Module Fault word. The table lists the conditions
that set each of the words.

Tag (Status word) Bit Event that sets this tag

ChxUnderrange 0dd-numbered bits from The underrange bit is set when the input signal at the channel is less than or equal to the minimum
bit 15.. .bit 5 (bit 15 represents detectable signal.
channel 0). For more information on the minimum detectable signal for each module, see page 88. This bit also
For a full listing of the channels sets the appropriate bit in the Channel Fault word.
these bits represent, page 104.

ChxOverrange Even-numbered bits from bit The overrange bit is set when the input signal at the channel is greater than or equal to the maximum

14.. .bit 4 (bit 14 represents
channel 0).

For a full listing of the channels
these bits represent, page 104.

detectable signal.

For more information on the maximum detectable signal for each module, see page 88. This bit also
sets the appropriate bit in the Channel Fault word.
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Notes:
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Chapter 6

Introduction

Temperature-measuring Analog Modules (1756-

IR61, 1756-1T6l, and 1756-1T612)

This chapter describes features specific to temperature-measuring ControlLogix

analog modules. These units linearize their respective sensor inputs into a
temperature value. The 1756-IR6]I uses ohms for temperature conversions and

the two thermocouple modules (1756-IT6I, 1756-1T612)

convert millivolts.

Topic Page
Choose a Data Format 108
Temperature-measuring Module Features 109
Differences Between the 1756-1T6l and 1756-IT612 Modules 18
Use Module Block and Input Circuit Diagrams 123
Wire the Modules 125
1756-1T61 Wiring Example 126
1756-1T612 Wiring Example 127
Fault and Status Reporting 128
Fault Reporting in Floating Point Mode 129
Fault Reporting in Integer Mode 132

These modules also support features described in Chapter 3. See the table for

some of these features.

Feature Page
Removal and Insertion Under Power (RIUP) 34
Module Fault Reporting 34
Configurable Software 34
Electronic Keying 34
Access to System Clock for Timestamp Functions 36
Rolling Timestamp 36
Producer/Consumer Model 36
Status Indicator Information 37
Full Class | Division 2 Compliance 37
Agency Certification 37
Field Calibration 37
Sensor Offset 38
Latching of Alarms 38
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Choose a Data Format Data format determines how the data is returned from the module to the owner-
controller and the features that are available to your application. You choose a
data format when you choose a Communication Format.

You can choose one of these data formats:
o Integer mode

o Floating point mode

The table shows features that are available in each format.

Data Format Features Available: Features Not Available
Integer mode Multiple input ranges Temperature linearization
Notch filter Process alarms
Real time sampling Digital filtering
Cold junction temperature is Rate alarms

on 1756-1T6l and 1756-1T612 modules only

Floating point mode All features N/A

IMPORTANT Integer mode does not support temperature conversion on temperature-
measuring modules. If you choose integer mode, the 1756-IR6l i strictly an
ohms (2) module and the
1756-1T6l and 1756-IT612 are strictly millivolts (mV) modules.

For more information on input and output data formats, see page 189
in Chapter 10.
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Chapter 6

Temperature-measuring
Module Features

The table lists features that are specific to the temperature-measuring modules.

Table 12 - Temperature-measuring Module Features

Feature Page
Multiple Input Ranges 109
Notch Filter 110
Real Time Sampling m
Underrange/Overrange Detection m
Digital Filter 12
Process Alarms 112
Rate Alarm 114
10 Ohm Offset 114
Wire Off Detection 115
Sensor Type 116
Temperature Units 17
Cold Junction Compensation 119

Multiple Input Ranges

You can select from a series of operational ranges for each channel on your
module. The range designates the minimum and maximum signals that are
detectable by the module.

Table 13 - Possible Input Ranges

Module

Range

1756-IR6l

1..487Q
2...1000 Q2
4...2000Q2
8...4080Q2

1756-1T61 and 1756-IT612

-12...78 mV
-12...30mV

For an example of how to choose an input range for your module,

see page 193.
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Table 14 - Notch Filter Settings

Notch Filter

An Analog-to-Digital Convertor (ADC) filter removes line noise in your
application for each channel.

Choose a notch filter that most closely matches the anticipated noise frequency
in your application. Each filter time affects the response time of your module.
Also, the highest frequency notch filter settings also limit the effective resolution
of the channel.

IMPORTANT

60 Hz is the default setting for the notch filter.

The table lists the available notch filter settings.

Notch Setting 10 Hz 50 Hz 60 Hz (Default) 100 Hz 250 Hz 1000 Hz
Minimum Sample Time 102 ms 22 ms 19ms 12ms 10 ms 10 ms
(RTS — Integer mode)“)

Minimum Sample Time 102 ms 25ms 25ms 25ms 25ms 25ms
(RTS — Floating point mode)(2

0...100% Step Response Time® 400 ms + RTS 80 ms + RTS 68 ms + RTS 40 ms + RTS 16 ms + RTS 4ms+RTS
-3dB Frequency 3Hz 13Hz 15Hz 26 Hz 66 Hz 262 Hz
Effective Resolution 16 bits 16 bits 16 bits 16 bits 15 bits 10 bits

(1) Integer mode must be used for RTS values lower than 25 ms. The minimum RTS value for the module is dependent on the channel with the lowest notch filter setting.

(2) InmVmode, 50 ms minimum, if linearizing.

(3)  Worst case settling time to 100% of a step change would include 0. .. 100% step response time plus one RTS sample time.

110

To choose a notch filter, see page 193.

Rockwell Automation Publication 1756-UM009D-EN-P - March 2015



Temperature-measuring Analog Modules (1756-IR6l, 1756-IT6l, and 1756-1T612)  Chapter 6

Real Time Sampling

This parameter instructs the module to scan its input channels and obtain all
available data. After the channels are scanned, the module multicasts that data.

During module configuration, you specify a real time sampling (RTS) period and
arequested packet interval (RPI) period. These features both instruct the module
to multicast data, but only the RTS feature instructs the module to scan its
channels before multicasting.

For more information on real time sampling, see page 22. For an example of how

to set the RT'S rate, see page 193.

Underrange/Overrange Detection

This feature detects when a temperature-measuring input module is operating
beyond limits set by the input range. For example, if you are using the 1756-IR6]
module in the 2...1000 Q input range and the module resistance increases to
1050 €, the overrange detection detects this condition.

The table lists the input ranges of non-isolated input modules and the lowest/
highest signal available in each range before the module detects an underrange/
overrange condition.

Table 15 - Low and High Signal Limits on Temperature-measuring Input Modules

Input Module Available Range Lowest Signal Highest Signal
in Range in Range

1756-IR6 1...487Q 0.859068653 Q 507.862
2...1000Q 20 1016.502 Q
4...2000Q 4Q 2033.780Q
8...4020Q 3Q 4068392 Q2

1756-IT61 and 1756-1T612 | -12...30mV -15.80323 mV 31396 mV
-12...78mV -15.15836 mV 79241 mV

IMPORTANT Be careful when ‘disabling all alarms’ on the channel because it also

disables the underrange/overrange detection feature. If alarms are
disabled, overrange/underrange is zero and the only way you can discover a
wire-off detection is from the input value itself. If you need to detect a
wire-off status, do not ‘disable all alarms'.

We recommend that you disable only unused channels so extraneous alarm
bits are not set.
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Amplitude

112

Digital Filter

IMPORTANT The digital filter is available only in applications using floating point mode.

The digital filter smooths input data noise transients on each input channel. This
value specifies the time constant for a digital first order lag filter on the input. It is
specified in units of milliseconds. A value of 0 disables the filter.

The digital filter equation is a classic first order lag equation.
[At]
Yn=Yn-1+ Xy —Yy-1)
At+TA

Yn = present output, filtered peak voltage (PV)
Yn-1 = previous output, filtered PV

At = module channel update time (seconds)
TA = digital filter time constant (seconds)

Xn = present input, unfiltered PV

Using a step input change to illustrate the filter response, you can see that when
the digital filter time constant elapses, 63.2% of the total response is reached.
Each additional time constant achieves 63.2% of the

remaining response.

\
100% —
— - /,/’//7‘>‘
P -
_
63% 7 — S
P .-
P
P .
PR
o | 7
Unfiltered input
TA=0.01s
— — — TA=05s
******* TA=0.99s
> 16723
0 0.01 0.5 0.99 Time in Seconds

To see how to set the digital filter, see page 193.

Process Alarms

Process alarms alert you when the module has exceeded configured high or low

limits for each channel. You can latch process alarms. These are set at four user

configurable alarm trigger points.
o High high
° ngh
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e Low

e Lowlow

IMPORTANT Process alarms are available only in applications using floating point mode.
The values for each limit are entered in scaled engineering units.

Alarm Deadband

You can configure an alarm deadband to work with these alarms. The deadband
allows the process alarm status bit to remain set, despite the alarm condition
disappearing, as long as the input data remains within the deadband of the
process alarm.

The illustration shows input data that sets each of the four alarms at some point
during module operation. In this example, latching is disabled; therefore, each
alarms turns Off when the condition that caused it to set ceases to exist.

High high alarm turns On High high alarm turns Off
High alarm remains On High alarm remains On
High high \f\\ /
T ____
High alarm High alarm turns Off
turns On
High w

«—— Normalinput range

Low alarms turns On Low alarms turns Off
bow | —— — """ X( _____ V — — — Alarm deadbands

Low low alarmsturnsOn YLow low alarms turns Off

Low alarm remains On Low alarm remains On 153

To see how to set process alarms, see page 193.
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Rate Alarm

IMPORTANT

You must use RSLogix 5000 software, version 12 or later, and module
firmware version 1.10 or later, to use the rate alarm for a non-ohm input on
the 1756-IR6I module and a non-millivolt input on the 1756-1T6l and 1756-
[T612 modules.

The rate alarm triggers if the rate of change between input samples for each
channel exceeds the specified trigger point for that channel. This feature is
available only in applications using floating point.

EXAMPLE

If you set a 1756-1T612 module (with normal scaling in Celsius) to a rate
alarm of 100.1 °C/s, the rate alarm only triggers if the difference between
measured input samples changes at a

rate > 100.1°C/s.

If the module’s RTS is 100 ms (that is, sampling new input data every 100
ms) and at time 0, the module measures 355 °Cand at time 100 ms
measures 363 °C, the rate of change is

(363...355°C) / (100 ms) = 80 °C/s. The rate alarm would not set as the
change is less than the trigger point of 100.1 °C/s.

If the next sample taken is 350.3 °C, the rate of change is (350.3...363 °C)/
(100 ms)=-127 °C/s. The absolute value of this resultis > 100.1 °C/s, so the
rate alarm sets. Absolute value is used because rate alarm checks for the
magnitude of the rate of change being beyond the trigger point, whether a
positive or negative excursion.

To see how to set the rate alarm, see page 193.

10 Ohm Offset

With this feature, you can compensate for a small offset error ina 10 Q
copper RTD. Values can range from -0.99...0.99 Q in units of
0.01 Q For example, if the resistance of a copper RTD used with a channel is 9.74

Qat 25 °C, you would enter -0.26 in this field.

To see how to set the 10 Ohm Offset, see page 198.
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Wire Off Detection

The ControlLogix temperature-measuring modules alert you when a wire has
been disconnected from one of their channels. When a wire off condition occurs,

twoO events occur:

o Input data for that channel changes to a specific scaled value.

o A fault bit is set in the owner-controller that can indicate the presence of a

wire off condition.

IMPORTANT

Be careful when ‘disabling all alarms’ on the channel because it also

disables the underrange/overrange detection feature. If alarms are
disabled, overrange/underrange is zero and the only way you can discover a
wire-off detection is from the input value itself. If you need to detect a
wire-off status, do not ‘disable all alarms'.

We recommend that you disable only unused channels so extraneous alarm
bits are not set.

Because these modules can each be used in various applications, differences exist
when a wire off condition is detected in each application. The table lists the
differences that occur when a wire off condition occurs in various applications.

Table 16 - Wire Off Conditions

In this application

The following causes a wire off condition

And if the wire off condition is detected, this occurs

1756-IR61 Module in
Temperature Applications

Either of the following:

1. When only the wire connected to terminal A is lost.
2. When any other combination of wires are disconnected
from the module.

See page 125 for a wiring diagram.

If possibility number 1 (in the previous column) is the cause:

« Input data for the channel changes to the highest scaled temperature value
associated with the selected RTD type.
« The ChxOverrrange (x=channel number) tag is setto 1.

If possibility number 2 (in the previous column) is the cause:
« Input data for the channel changes to the lowest scaled temperature value

associated with the selected RTD type.
« The ChxUnderrange (x=channel number) tag is set to 1.

1756-IR61 Module in Ohms
Applications

Either of the following:

1. When only the wire connected to terminal A is lost.
2. When any other combination of wires are disconnected
from the module.

See page 125 for a wiring diagram.

If possibility number 1 (in the previous column) is the cause:

« Input data for the channel changes to the highest scaled ohm value associated
with the selected ohms range.
« The ChxOverrange (x=channel number) tag is set to 1.

If possibility number 2 (in the previous column) is the cause:
« Input data for the channel changes to the lowest scaled ohm value associated

with the selected ohms range.
« The ChxUnderrange (x=channel number) tag is set to 1.

1756-1T61 or 1756-1T612
Module in Temperature
Applications

1756-1T61 Module or 1756-
[T612 in Millivolt Applications

A wire is disconnected from the module.

« Input data for the channel changes to the highest scaled temperature value
associated with the selected thermocouple type.

« The ChxOverrange (x=channel number) tag is set to 1.

« Input data for the channel changes to the scaled value associated with the
overrange signal value of the selected operational range in floating point mode
(maximum possible scaled value) or 32,767 counts in integer mode.

« The ChxOverrange (x=channel number) tag is set to 1.
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Sensor Type

Three analog modules, the RTD (1756-IR6I) and Thermocouple (1756-IT6I
and 1756-IT612), lets you configure a sensor type for each channel that linearizes
the analog signal into a temperature value. The RTD module linearizes ohms into
temperature and the Thermocouple modules linearize millivolts into
temperature.

IMPORTANT Sensor type modules can only linearize signals to temperature values in the
floating point mode.

The table lists the sensors that are available for your application.

Table 17 - Available Sensors for Temperature Measuring Modules

Module Available sensors or thermocouples

1756-IR6l 10€2 - Copper 427 type.

100€2 - Platinum 385, Platinum 3916, and Nickel 618 types.
1202 - Nickel 618 and Nickel 672 types.

200Q2 - Platinum 385, Platinum 3916, and Nickel 618 types.
500€2 - Platinum 385, Platinum 3916, and Nickel 618 types.
1000€2 - Platinum 385 and Platinum 3916 types.

1756-1Tel B,EJKRSTN,C

1756-1T612 B,E J KRS, TN,GCD, TXK/XK (L).

When you select any of the sensor or thermocouple types (listed in the table)
during configuration, RSLogix 5000 software uses the default values in the
scaling box.

Table 18 - Default Signal and Engineering Values in RSLogix 5000

1756-IR61 1756-1T61 and 1756-1T612
Low signal =1 Low engineering =1 Low signal =-12 Low engineering =-12
High signal = 487 High engineering = 487 High signal =78 High engineering =78
IMPORTANT The module sends back temperature values over the entire sensor range as

long as the low signal value equals the low engineering value and the high
signal value equals the high engineering value. The actual numbers used in
the signal and engineering fields are irrelevant as long as they are equal.

The table displays the temperature range for each 1756-IR6I sensor type.

Table 19 - Temperature Limits for 1756-IR61 Sensor Types

1756-IR61 Sensor Copper427 | Nickel 618 | Nickel 672 | Platinum Platinum
385 3916
Low temperature -200.0°C -60.0 °C -80.0°C -200.0°C -200.0°C
-328.0°F -76.0°F -112.0°F -328.0°F -328.0°F
High temperature 260.0°C 250.0°C 320.0°C 870.0°C 630.0 °C
500.0 °F 482.0°°F 608.0 °F 1598.0 °F 1166.0 °F
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To see how to choose an RTD sensor type, see page 198.
The table displays the temperature range for each 1756-1T6I
and 1756-IT612 sensor type.
Table 20 - Temperature Limits for 1756-1T6l and 1756-1T612 Sensor Types
Thermocouple B C E J K N R S T pM | XKk (L)@
Low temperature 300.0°C 0.0°LC -270.0°C -210.0°C -270.0°C -270.0°C -50.0°C -50.0 °C -270.0°C 0°C -200°C
572.0 °F 32.0°F -454.0 °F -346.0 °F -454.0 °F -454.0 °F -58.0 °F -58.0 °F -454.0 °F 32.0°F -328°F
High temperature 1820.0°C 2315.0°C 1000.0 °C 1200.0 °C 1372.0°C 1300.0 °C 1768.1°C 1768.1°C 400.0°C 2320°C 800 °C
3308.0 °F 4199.0 °F 1832.0 °F 2192.0°F 2502.0 °F 2372.0°F 3215.0°F 3215.0°F 752.0°F 4208 °F 1472 °F
(1) Sensor types D and L are available only on the 1756-1T612 module.
IMPORTANT The table lists temperature limits for sensors using the

-12...78 mV range only. When the -12...30 mV range is used,
temperature limits are truncated to the temperature value that corresponds
to30 mV.

To see how to choose a thermocouple sensor type, see page 199.

Temperature Units

The 1756-IR61, 1756-1T6I and 1756-1T612 modules provide the choice of
working in Celsius or Fahrenheit. This choice affects all channels per module.

To see hOW to ChOOSC tcmpcraturc units, see page 198

Input Signal to U

ser Count Conversion

Integer mode dOCS not support temperature conversion on temperature-

measuring modules.

However, this mode can be used by the 1756-IT6I and

1756-IT6I2 modules to calculate user counts for both available millivolt ranges.

The straight line formulas that can be used to calculate or program a Compute
(CPT) instruction are shown in the table.

Available Range

User Count Formula

-12...30mV

y = 1388.4760408167676x-10825.593777483234
where y = counts; x=mV

12...78mV

y =694.2314015688241x-22244.5904917152
where y = counts; x = mV

For example, if you have 24 mV in the -12...30 mV range, the
user counts = 22498. Counts = -20856 for 2 mV in the 12...78 mV range.
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Differences Between the
1756-1T6l and 1756-1T612
Modules
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For a table with related values, refer to ControlLogix 1756-1T6I
and 1756-IT6I2 mV Input Signal to User Count Conversion, Knowledgebase
Technical Note ID 41567.

Wire Length Calculations

The rule for determining the maximum thermocouple lead length without error
is that the lead length’s error must be less than half of the module resolution. This
error implies no error is observed nor is recalibration required.

The resolution for the 1756-1T6I and 1756-1T612 module, respectively, is:

-12...30 mV range = 0.7 uv/bit
-12...78 mV range = 1.4 uv/bit

Based on the schematic on page 124, the module leakage per open-wire current is
the bias voltage/pull-up resistance = 0.44V / 20 MQ) = 22 nA. Hence, the
maximum thermocouple loop resistance is the sum of total loop resistance = both

leads.

Using this equation, for the -12...30 mV range the maximum lead resistance is 16
Q for a maximum of half resolution error (1/2*(0.7uv/bit) / 22 nA).

For the -12...78 mV range, the maximum lead resistance is 32 € for a maximum
of half resolution error (1/2*(1.4uv/bit) / 22 nA).

For more information, refer to 1756-IT6I and 1756-IT612 Thermocouple Lead
Length Calculations, Knowledgebase Technical Note ID 59091.

The 1756-1T6I and 1756-1T612 modules support grounded and ungrounded
thermocouples. However, in addition to offering access to two more
thermocouple types (D and TXK/XK [L]), the 1756-IT612 module offers the

following:
e A greater cold-junction compensation accuracy

o Improved module accuracy
See page 122 for details.

While the 1756-IT6I module can report cold junction temperature differences
between channels as high as 3 °C from the actual temperature, the

1756-IT612 module, because it has two cold-junction sensors (CJS), reduces the
potential cold-junction error from actual temperature to 0.3 °C.

It’s important that you check that the CJS is fitted locally or remotely, and
enabled accordingly in the module channel configuration. If the CJS is not fitted
or if the sensor wiring leads are incorrect (for example, swapped over at the
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thermocouple cards input), there’s a possibility of a negative or positive
temperature fluctuation when the thermocouple sensor is warmed.

The table lists the cold junction error from actual temperature, depending on the
type of cold junction compensation that is used.

Table 21 - Cold-junction Compensation Types

If you use this With this type of cold junction The cold junction error from actual
module compensation temperature is
1756-1T612 Two cold-junction sensors on +/-0.3°C(0.54°F)
an RTB
1756-1T612 IFM +/-0.3°C(0.54 °F)
1756-1T6l One cold-junction sensor on +/-3.2°C(5.76 °F), max("
an RTB
1756-IT6l IFM +/-0.3°C(0.54 °F)

(1) The cold junction error varies for each channel but 3.2 °C (5.76 °F) is the maximum error any channel
shows.

Cold Junction Compensation

When using the thermocouple (1756-1T6I and 1756-IT612) modules, you must
account for additional voltage that can alter the input signal. A small voltage
generates at the junction of the thermocouple field wires and the screw
terminations of an RTB or IFM. This thermoelectric effect alters the

input signal.

To accurately compensate the input signal from your module, you must use a cold
junction sensor (CJS) to account for the increased voltage. Because there are
differences if you choose to connect sensors via an RTB or IFM, you must
configure the module (via RSLogix 5000 software) to work with the type of CJS
used in your application.

Connecting a Cold Junction Sensor Via a Removable Terminal Block

When you connect a CJS to your thermocouple module via an RTB, the
following occurs, depending on module type:

o The 1756-IT6I module uses one CJS in the middle of the module and

estimates temperature deviation elsewhere on the connector.

o The 1756-IT6I2 module uses two CJSs at the top and bottom of the
module and calculates temperature at each channel’s input terminals; this
usage of multiple sensors results in increased accuracy.
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If you connect a CJS via an RTB, configure the module as shown on the Module
Properties Configuration tab.

Il Module Properties: Local:1 {1756-IT6I2 1.1) 5[
Genelall Connectionl todule Info  Configuration IAIarm Configulationl Calibrationl Backplanel
r~ Channel
I 1l | 2 | E | 4| 5 | Irput Frangs: |-12m‘v"t0?8m\-" j
Sensor Type: Im‘v‘ [hone) j

Scaling -
5 Offzet: ID.D

High Signal: High Engineering: Ensor Lse

I?B.U ' I?B.U Match Filter: IBD Hz .l

Law Signal: Low Engineering: Digital Filter: 0 =y ms
|-1 20 iy = |20
RTS: 100 A s [~ Cold Junction Disable  Cald Junction Dffset:

=l 3 I 0o “C
Temperature Units: ™ Celsius £ Fahrenhsit Il_l Remate LI Compensation

Statug: Offfine Ok I Cancel Apply | Help |

Leave both boxes unchecked.

See page 121 for how to connect a CJS to either thermocouple module.
Connecting a Cold Junction Sensor Via an Interface Module

The IFMs use an isothermal bar to maintain a steady temperature at all module
terminations. When you use the IFM, we recommend you mount it so that the
black anodized aluminum bar is in the horizontal position.

If you connect a CJS via an IFM, configure the module as shown on the Module
Properties Configuration tab

Il Module Properties: Local:1 {1 756-1T6I2 1.1} 1[

Generall Connectionl Module Info  Configuration® |Alalm Eonfigurationl Ealibrationl Backplanel

i~ Channel

ID 112 3]4]5 |nput Fange: |-12tho?8mV VI
Sensar Type: I i [hiohe) - I

Saling 5 Dffset: IiU.D
High Signal: High Engineering: ensersel
I?B.D m = I?B.D Motch Filker: |su Hz -]
Low Signal Low Engineering: Digital Filter: d = ms
|-12.u m = |-12.n
RTS: (100 = ms [~ Cold Junction Disable  Cold Junction Offset

- I 0.0 o
o
Temperature Unitz:~  Celsius € Fahrenheit K Rlemate L) Compensation

Statuz: Offline ok I Cancel | Apply | Help |

Check the Remote CJ Compensation box.
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Spade Lug

Connecting a Cold Junction Sensor to the 1756-1T6/ Module

You must connect the CJS to the 1756-IT61 module at terminals 10 and 14. To
ease installation, wire terminal #12 (RTN-3) before connecting the cold junction
sensor.

&)l

TR

Dl

e /Jﬁ@ H@
Bl

Contact your local distributor or Rockwell Automation sales representative to
order additional sensors.

Connecting a Cold Junction Sensor to the 1756-1T612 Module

You must connect two CJSs to the 1756-IT6I2 when using an RTB. The
additional CJS offers greater accuracy when measuring temperature on the
module. Connect the cold junction sensors to terminals 3, 4, 17, 18 as shown in
the illustrations.

Terminals 3, 4 Terminals 17,18

[
Wire

Spade Lug

SiEiE

c

Il

|

D

SlSIEl

m@m

éz

|

D

) &l

ST

gl

D

Contact your local distributor or Rockwell Automation sales representative to
order additional sensors.
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Cold Junction Disable Option

The Cold Junction Disable box on the Module Properties Configuration tab
disables cold junction compensation on all module channels. Typically, this
option is used only in systems that have no thermoelectric effect, such as test
equipment in a controlled lab.

In most applications, we recommend that you do not use the cold junction
disable option.

Cold Junction Offset Option

The Cold Junction Offset box on the Module Properties Configuration Tab lets
you make module-wide adjustments to cold junction compensation values. If you
know that your cold junction compensation values are consistently inaccurate by
some level, for example, 1.2 °C (2.16 °F), you can type the value into the box to
account for this inaccuracy.

Improved Module Accuracy

The 1756-IT6I2 offers improved Gain Drift with Temperature and Module
Error over Temperature Range specifications when compared to the 1756-1T6I

module. The table highlights the differences.

(at. No. Gain Drift with Temperature“) Module Error over Temperature
Range

1756-ITel 80 ppm 0.5%

1756-1T612 25ppm 0.15%

(1) Fora detailed explanation of this specification, see Appendix D.

For the latest I/O module specifications, see the 1756 ControlLogix I/O
Modules Technical Specifications, publication 1756-TD002.
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Use Module Block and |nput This section shows the 1756-IR61, 1756-IT61 and 1756-IT6I2 modules’ block

Circuit Diagrams

diagrams and input circuit diagrams.

Figure 27 - 1756-IR6l, 1756-1T6l and 1756-1T612 Module Block Diagram

This diagram shows two channels. There are six channels on the temperature-measuring modules.

Details of the RTD and
Thermocouple input

RIUP
Circuit

l System

+5V

S

circuitry are shown on Field Side Backplane Side
page 124.
! DC-DC
1 Shutdown [¢
Isolated <«—  DC-DC Circuit
Power 1 Converter
Channel 0 I
A/D Converter
Optos
Vref
|
I
! Micro- <> Backplane
----------------------- ! controller ASIC
I
Isolated DCDC
Power
Channel 1 <«—| Converter
A/D converter 1
Optos
Vref .
|
|
I Serial
1 EEPROM
I
Cold Junction
|
Compensation //’\ A/D Converter :
channel W

Temperature-sensing
Device

IMPORTANT: The cold junction compensation (CJC) channel is used
on Thermocouple modules only. The 1756-IT6l
module has one CJC channel, and the 1756-1T612
module has two CJC channels.

= == == == == m = Channel Isolation
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Temperature-measuring Analog Modules (1756-IR6l, 1756-IT6l, and 1756-1T612)

Chapter 6
Field-side Circuit Diagrams
The diagrams show field-side circuitry for the 1756-IR61, 1756-IT6I, and 1756-
IT6I2 modules.
Figure 28 - 1756-IR6l Input Circuit
3-Wire RTD ) | 594 1A Excitation
Rwire (A) :ﬁ IN-0/A Current (All Ranges)
— o+—— AN/, >
- + V_RTD + 2 (Vwire) V_RTD + 2 (Vwire) - 2Vwire = V_RTD
" 0 Gain=1 +
. | B
Rwire (C) exc g_o /C A/D converter
- —O J\/\/\/ B i% | ] ,W
S o —
Rwire for cable B has no effect N-0/8 Wire = excxwire ‘
because B is a Sense wire with zero Gain=2
excitation current. 347
Figure 29 - 1756-1T6l and 1756-1T612 Input Circuit
+0.44V +2.5V
20MQ2 1.96 K
IN-0/A 25K 5K 383
> AN\ AN\ A/D converter
Vref
< . Gain=30
12t 78mV 0.002 pF 0.22 pf
—CD
RTN-0/C %7
43498

124 Rockwell Automation Publication 1756-UM009D-EN-P - March 2015



Temperature-measuring Analog Modules (1756-IR6l, 1756-IT6l, and 1756-1T612)

Chapter 6

Wire the Modules

NOTES:
1. Do not connect more than two wires to
any single terminal.

ATTENTION: If you use a separate power source, do not

exceed the specificisolation voltage.

For two-wire resistor
applications including
calibration, make sure IN-
x/B and RTN-x/Care
shorted together as
shown.

IMPORTANT:

NOTES:
1. Do not connect more than two wires to
any single terminal.

2. Wiring is exactly the same as the 3-
Wire RTD with one wire left open.

ATTENTION: If you use a separate power source, do not
exceed the specific isolation voltage.

The illustrations show wiring examples for the 1756-IR6I, 1756-IT6I, and 1756-

IT612 modules.

Figure 30 - 1756-IR6l 3-Wire RTD wiring example

IN-1/A IN-O/A |
IN-1/B IN-0/B
RIN-I/C RTN-0/C
IN-3/A IN-2/A
IN-3/B ﬁ IN-2/8
RIN-3/C Ii RTN-2/C
Not used Ii Not used
IN-5/A “ E@:) “ ﬁ”@:) IN-4/A
IN-5/B “ E@ “ ﬂ@:) IN-4/8
RTN-5/C ‘ t@ ‘ ﬁ@ RTN-4/C
L
N
i L]

Figure 31 - 1756-1R61 4-Wire RTD wiring example

3-Wire RTD

Shield Ground

20972-M

IN-T/A "« IN-0/A "
IN-1/B IN-0/B 3
RTN-1/C RTN-0/C
IN-3/A IN-2/A
IN-3/B IN-2/B
RTN-3/C RTN-2/C
Not used Not used
IN-5/A IN-4/A
IN-5/B IN-4/B
RTN-5/C RTN-4/C  +
i L]
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Figure 32 - 1756-I1T6l Wiring Example

, +
IN-1 E@B 1P| mo—A—— N |
N d
ot use t@ t@ Not used _ >
RTN-1 EGB t@ RTN-0 — T
Lug IN-3 t@ t@ IN-2 7Thermocouple7 ;
- 10
» ' g t@ F@ Not used
J;;?éﬂf" RTN-3 t@ t@ RTN-2
? e t::@B t:@}—) Not used
Wi _ ;
re IN-5 t@ F@ IN-4
N
ot used t{@ E@ Not used
RTN-5 t@ t@ RTN-4
N
NOTES: _
1. glr?ynst)itn ;(ln:rt]eef; mg;e than two wires to D D .

ATTENTION: If you use a separate power source, do not
exceed the specific isolation voltage.
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Figure 33 - 1756-1T612 Wiring Example
Cold Junction Sensor
Wire Spade Lug
2 1
Not used t@ t@ Not used
3 Thermocouple
ac- ac+
> .
6 s |
—RINO t@ t@ IN-0 :
8 7 -~
RTN-1 t@ t@ IN-1 >
0 9
RTN-2 t@ t@ IN-2 -
\L__ AL,
17 11 -
RTN-3 t@ t@ IN-3
14 13
RTN-4 t@ t@ IN-4
5 T
~ | [l |
8 17
ac- .%]: e+
20 19
Not used t@ t@ Not used
\
£
NOTES:
1. Do not connect more than two wires to . el
. . ] Cold Junction
any single terminal. Wire Sensor Spade Lug
ATTENTION: If you use a separate power source, do not
exceed the specificisolation voltage.
Rockwell Automation Publication 1756-UM009D-EN-P - March 2015 127



Chapter6  Temperature-measuring Analog Modules (1756-IR6l, 1756-IT6l, and 1756-IT612)

Fault and Status Reporting

128

The 1756-IR61, 1756-1T61, and 1756-IT612 modules multicast status and fault
data to the owner and/or listening controller with its channel data. The fault data
is arranged in such a manner as to let you choose the level of granularity desired
for examining fault conditions.

Three levels of tags work together to provide increasing degree of detail as to the

specific cause of faults on the module.

The table lists tags that can be examined in ladder logic to indicate when a fault

has occurred.

Table 22 - Fault Word Tags

Tag

Description

Module Fault Word

This word provides fault summary reporting. Its tag name is ModuleFaults.

Channel Fault Word

This word provides underrange, overrange, and communication fault reporting. Its tag name
is ChannelFaults.

Channel Status Words

This word provides individual channel underrange and overrange fault reporting for process
alarms, rate alarms, and calibration faults. Its tag name is ChxStatus.

IMPORTANT

Differences exist between floating point and integer modes as they relate
to module fault reporting. These differences are explained in the following
sections.
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Chapter 6

Fault Reporting in Floating

Point Mode

Module Fault Word
(described on page 130)

15 = AnalogGroupFault

14 = InGroupFault

12 = Calibrating

11 = (al Fault

9= (JUnderrange (IT6l only)

8 =(JOverrange (IT6l only)

13 and 10 are not used by 1756-
IR61 or 1756-IT61

Channel Fault Word
(described on page 130)

5 = Ch5Fault
4 =(h4Fault
3 =(h3Fault
2 = (h2Fault
1=Ch1Fault
0 =ChOFault

Channel Status Words

mode.

15 | 14 | 13

12

11

Cold Junction temperature underrange and

10 9 8 | overrange conditions set bits 9 and 8 for 1756-

? ? here.

Any bit in the Channel Fault word, also sets the Analog
Group Fault and Input Group Fault in Module Fault word

A channel calibration
fault sets the
calibration fault in the
Module Fault word

(one for each channel —

described on page 130)
7 = ChxCalFault 3 =ChxLAlarm
6 = ChxUnderrange 2 = ChxHAlarm
5= ChxOverrange 1=ChxLLAlarm
4 = ChxRateAlarm 0= ChxHHAlarm

T

Pttt ¢

5

4 3 2 1 0

T

Pttt

t

[T61 only. You must monitor these conditions

When the module is
calibrating, all bits in the
Channel Fault word are
set

An underrange, overrange condition sets

’_£ £ - appropriate Channel Fault bits
L ‘ ‘ ‘ ‘
I I

Alarm bits in the Channel Status word do not
set additional bits at any higher level. You must

monitor these conditions here.
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Temperature-measuring Analog Modules (1756-IR6l, 1756-IT6l, and 1756-1T612)

130

Module Fault Word Bits — Floating Point Mode

Bits in this word provide the highest level of fault detection. A nonzero condition
in this word reveals that a fault exists on the module. You can examine further
down to isolate the fault.

The table lists tags that are found in the Module Fault Word.

Table 23 - Module Fault Word Tags

Tag Description

Analog Group Fault This bit is set when any bits in the Channel Fault word are set. Its tag name is
AnalogGroupFault.

Input Group Fault This bit is set when any bits in the Channel Fault word are set. Its tag name is
InputGroup.

(alibrating This bit is set when any channel is being calibrated. When this bit is set, all bits in

the Channel Fault word are set. Its tag name is Calibrating.

(alibration Fault This bit is set when any of the individual Channel Calibration Fault bits are set. Its
tag name is CalibrationFault.

Cold Junction Underrange — This bit is set when the ambient temperature around the cold junction sensor is
1756-1T61 and 1756-1T6120nly below 0 °C. Its tag name is CJUnderrange.

Cold Junction Overrange — This bit is set when the ambient temperature around the cold junction sensor is
1756-1T61 and 1756-IT6l20nly | above 86 °C. Its tag name is CJOverrange.

Channel Fault Word Bits — Floating Point Mode

During normal module operation, bits in the Channel Fault word are set if any of
the respective channels has an Under or Overrange condition. Checking this
word for a nonzero value is a quick way to check for Under or Overrange
conditions on the module.

The table lists the conditions that set all Channel Fault word bits:

Table 24 - Channel Fault Word Conditions

This condition sets all Channel Fault word And causes the module to display the following in the

bits Channel Fault word bits
A channel is being calibrated. “003F" for all bits
A communication fault occurred between the “FFFF” for all bits.

module and its owner-controller.

Your logic can monitor the Channel Fault Word bit for a particular input to
determine the state of that point.

Channel Status Word Bits — Floating Point Mode

Any of the six Channel Status words, one for each channel, display a nonzero
condition if that particular channel has faulted for the conditions listed below.
Some of these bits set bits in other Fault words. When the Underrange and
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Overrange bits (bits 6 and 5) in any of the words are set, the appropriate bit is set
in the Channel Fault word.

When the Calibration Fault bit (bit 7) is set in any of the words, the Calibration
Fault bit (bit 9) is set in the Module Fault word. The table lists the conditions
that set each of the word bits.

Table 25 - Channel Status Word Conditions

Tag (Status word)

Bit

Event that sets this tag

ChxCalFault

Bit7

This bit is set if an error occurs during calibration for that channel, causing a bad calibration. This bit
also sets bit 9 in the Module Fault word.

Underrange

Bit6

This bit is set when the input signal at the channel is less than or equal to the minimum detectable
signal. For more information on the minimum detectable signal for each module, see page 111. This
bit also sets the appropriate bit in the Channel Fault word.

Overrange

Bit5

This bit is set when the input signal at the channel is greater than or equal to the maximum detectable
signal. For more information on the maximum detectable signal for each module, see page 111. This
bit also sets the appropriate bit in the Channel Fault word.

ChxRateAlarm

Bit 4

This bit is set when the input channel’s rate of change exceeds the configured Rate Alarm parameter. It
remains set until the rate of change drops below the configured rate. If latched, the alarm remains set
until it is unlatched.

ChxLAlarm

BIt3

This bit is set when the input signal moves beneath the configured Low Alarm limit. It remains set until
the signal moves above the configured trigger point. If latched, the alarm remains set until it is
unlatched. If a deadband is specified, the alarm also remains set as long as the signal remains within
the configured deadband.

ChxHAlarm

Bit2

This bit is set when the input signal moves above the configured High Alarm limit. It remains set until
the signal moves below the configured trigger point. If latched, the alarm remains set until it is
unlatched. If a deadband is specified, the alarm also remains set as long as the signal remains within
the configured deadband.

ChxLLAlarm

Bit 1

This bit is set when the input signal moves beneath the configured Low-Low Alarm limit. It remains set
until the signal moves above the configured trigger point. If latched, the alarm remains set until it is
unlatched. If a deadband is specified, the alarm also remains latched as long as the signal remains
within the configured deadband.

ChxHHAlarm

Bit0

This bit is set when the input signal moves above the configured High-High Alarm limit. It remains set
until the signal moves below the configured trigger point. If latched, the alarm remains set until it is
unlatched. If a deadband is specified, the alarm also remains latched as long as the signal remains
within the configured deadband.
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The illustration offers an overview of the fault reporting process in integer mode.

Fault Reporting in
Integer Mode

Module Fault Word
(described on page 133)

15 = AnalogGroupFault
14 = InGroupFault 15 |14 | 13 | 12| 11| 10| 9 8
12 = (alibrating

11 =(Cal Fault T T
9and 8 = (JUnderOver

13 and 10 are not used by
1756-IR61 or IT6I

A calibrating fault sets
bit 11in the Module
T Fault word

Cold Junction temperature
underrange and overrange
conditions set bits 9 and 8 for
1756-IT6l only

Any bit in the Channel Fault word, also sets the Analog Group Fault and
Input Group Fault in the Module Fault word

Channel Fault Word ? T T T T ?

(described on page 133) When the module is
5 4 3 2 1 0 calibrating, all bitsin the

5= ChSFault Channel Fault word are

4= ChdFault ? ? T ? T ? et

3 =(h3Fault 1

2 =(h2Fault T

1= Ch1Fault

0 = ChOFault
Channel Status Words s il linlol ols |7 65 |a
(described on page 133)

Underrange and overrange conditions set the corresponding Channel

15 = ChOUnderrange
14 = (h0Overrange
13 = Ch1Underrange
12 = Ch10verrange
11=(h2Underrange
10 = Ch20verrange

132

9 =Ch3Underrange
8 =Ch30verrange
7=Ch4Underrange
6 = Ch40Overrange
5=Ch5Underrange
4 = (h50verrange

Fault word bit for that channel.
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Module Fault Word Bits — Integer Mode

In integer mode, Module Fault word bits (bits 15...8) operate exactly as described
in floating point mode. The table lists tags that are found in the Module Fault
Word:

Table 26 - Module Fault Word Tags

Tag Description

Analog Group Fault This bit is set when any bits in the Channel Fault word are set. Its tag name is
AnalogGroupFault.

Input Group Fault This bit is set when any bits in the Channel Fault word are set. Its tag name is InputGroup.

(alibrating This bit is set when any channel is being calibrated. When this bit is set, all bits in the Channel
Fault word are set. Its tag name is Calibrating.

(alibration Fault This bit is set when any of the individual Channel Calibration Fault bits are set. Its tag name is
CalibrationFault.

Cold Junction This bit is set when the ambient temperature around the cold junction sensor is below 0 °C.

Underrange — 1756- | Its tag name is (JUnderrange.

[T61 only

Cold Junction This bit is set when the ambient temperature around the cold junction sensor is above 86 °C.

Overrange — 1756-IT6l | Its tag name is CJOverrange.

only

Channel Fault Word Bits — Integer Mode

In integer mode, Channel Fault word bits operate exactly as described in floating
point mode. The table lists the conditions that set all Channel Fault word bits.

Table 27 - Channel Fault Word Conditions

This condition sets all Channel Fault word And causes the module to display the following in the

bits Channel Fault word bits
A channel is being calibrated. “003F” for all bits.
A communication fault occurred between the “FFFF” for all bits.

module and its owner-controller.

Your logic can monitor the Channel Fault Word bit for a particular input to
determine the state of that point.

Channel Status Word Bits — Integer Mode

The Channel Status word has the following differences when used in integer
mode:

¢ Only Underrange and Overrange conditions are reported by the module.

e Alarmingand Calibration Fault activities are not available, although the
Calibration Fault bit in the Module Fault word activates if a channel is not

properly calibrated.

o There is only one Channel Status word for all six channels.
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When the Calibration Fault bit (bit 7) is set in any of the words, the Calibration
Fault bit (bit 9) is set in the Module Fault word. The table lists the conditions
that set each of the words.

Table 28 - Channel Status Word Conditions

Tag (Status word) Bit Event that sets this tag

ChxUnderrange Odd-numbered bits from bit The underrange bit is set when the input signal at the channel is less than or equal to the minimum
15...bit 5 (bit 15 represents detectable signal.
channel 0). For more information on the minimum detectable signal for each module, see page 111. This bit also
For a full listing of the channels sets the appropriate bit in the Channel Fault word.
these bits represent, see page 132.

ChxOverrange Even-numbered bits from bit The overrange bit is set when the input signal at the channel is greater than or equal to the maximum

14...bit 4 (bit 14 represents
channel 0).

For a full listing of the channels
these bits represent, see page 132.

detectable signal.

For more information on the maximum detectable signal for each module, see page 111. This bit also
sets the appropriate bit in the Channel Fault word.
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Introduction

Non-isolated Analog Output Modules

(1756-0F4 and 1756-0F8)

This chapter describes features specific to ControlLogix non-isolated analog

output modules.

Topic Page
Choose a Data Format 136
Non-isolated Output Module Features 136
Use Module Block and Output Circuit Diagrams 140
Wire the 1756-0F4 Module 143
Wire the 1756-0F8 Module 144
1756-0F4 and 1756-0F8 Module Fault and Status Reporting 145

The non-isolated analog output modules also support features described in

Chapter 3. See the table for some of these features.

Feature Page
Removal and Insertion Under Power (RIUP) 34
Module Fault Reporting 34
Configurable Software 34
Electronic Keying 34
Access to System Clock for Timestamp Functions 36
Rolling Timestamp 36
Producer/Consumer Model 36
Status Indicator Information 37
Full Class | Division 2 Compliance 37
Agency Certification 37
Field Calibration 37
Sensor Offset 38
Latching of Alarms 38
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Choose a Data Format Data format defines the format of channel data sent from the controller to the
module, defines the format of the ‘data echo’ that the module produces, and
determines the features that are available to your application. You choose a data
format when you choose a Communication Format.

You can choose one of these data formats:
o Integer mode

o Floating point mode

The table shows features that are available in each format.

Table 29 - Features Available in Each Data Format

Data Format Features Available Features Not Available
Integer mode Ramp to program value Clamping
Ramp to fault value Ramp in Run mode
Hold for initialization Rate and Limit alarms
Hold Last State or User Value in fault or Scaling
program mode
Floating point mode All features N/A

For details on input and output data formats, see page 189 in Chapter 10.

Non-isolated 0utput The table lists features that are specific to the non-isolated analog
Module Features output modules.
Table 30 - Non-isolated Analog Output Module Features
Feature Page
Ramping/Rate Limiting 137
Hold for Initialization 137
Open Wire Detection 137
Clamping/Limiting 138
Clamp/Limit Alarms 139
Data Echo 139

You can mix current and voltage outputs on a 1756-OF4 or
1756-OF8 module. Other common features are described in the
following pages.
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Ramping/Rate Limiting

Ramping limits the speed that an analog output signal can change. This prevents
fast transitions in the output from damaging the devices that an output module
controls. Ramping is also known as rate limiting.

Table 31 - Types of Ramping

Ramping Type Description

Run mode ramping This type of ramping occurs when the module is in Run mode and begins
operation at the configured maximum ramp rate when the module receives a
new output level.

IMPORTANT: This is only available in floating point mode.

Ramp to Program mode This type of ramping occurs when the present output value changes to the
Program value after a Program command is received from the controller.

Ramp to fault mode This type of ramping occurs when the present output value changes to the Fault
value after a communication
fault occurs.

The maximum rate of change in outputs is expressed in engineering units per
second and called the maximum ramp rate.

See page 204 for how to enable Run mode ramping and set the maximum
ramp rate.

Hold for Initialization

Hold for Initialization causes outputs to hold present state until the value
commanded by the controller matches the value at the output screw terminal
within 0.1% of full scale, providing a bumpless transfer.

If Hold for Initialization is selected, outputs hold if there is an occurrence of any
of these three conditions.

o Initial connection is established after power-up.
¢ A new connection is established after a communications fault occurs.

e There is a transition to Run mode from Program state.
The InHold bit for a channel indicates that the channel is holding.

To see how to enable the Hold for Initialization bit, see page 202.

Open Wire Detection

This feature detects when current flow is not present at any channel. The 1756-
OF4 and 1756-OF8 modules must be configured for 0...20 mA operation to use
this feature. At least 0.1 mA of current must be flowing from the output for
detection to occur.
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When an open wire condition occurs at any channel, a status bit is set for
that channel.

For more information on the use of status bits, see page 145.

Clamping/Limiting

Clamping limits the output from the analog module to remain within a range
configured by the controller, even when the controller commands an output
outside that range. This safety feature sets a high clamp and a low clamp.

Once clamps are determined for a module, any data received from the controller
that exceeds those clamps sets an appropriate limit alarm and transitions the
output to that limit but not beyond the requested value.

For example, an application sets the high clamp on a module for 8V and the low
clamp for -8V. If a controller sends a value corresponding to 9V to the module,

the module only applies 8V to its screw terminals.

Clamping alarms can be disabled or latched on a per channel basis.

IMPORTANT (lamping is only available in floating point mode.

(lamp values are in engineering scaling units and are not automatically
updated when the engineering high and low scaling units are changed.
Failure to update the clamp values generates a very small output signal
that could be misinterpreted as a hardware problem.

To see how to set the clamping limits, see page 204.
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Clamp/Limit Alarms

This function works directly with clamping. When a module receives a data value
from the controller that exceeds clamping limits, it applies signal values to the
clamping limit but also sends a status bit to the controller notifying it that the
value sent exceeds the clamping limits.

Using the example above, if a module has clamping limits of 8V and -8V but then
receives data to apply 9V, only 8V is applied to the screw terminals and the
module sends a status bit back to the controller informing it that the 9V value
exceeds the module’s clamping limits.

IMPORTANT Limit alarms are available only in floating point mode.

To see how to enable all alarms, see page 204.

Data Echo

Data Echo automatically multicasts channel data values that match the analog
value that was sent to the module’s screw terminals at that time.

Fault and status data is also sent. This data is sent in the format (floating point or
integer) selected at the requested packet interval (RPI).

User Count Conversion to Qutput Signal

User counts can be computed in Integer mode for the 1756-OF4 and 1756-OF8
modules.

The straight line formulas that can be used to calculate or program a
Compute (CPT) instruction are shown in the table.

Available Range User Count Formula

0...20mA y = 3077.9744124443446x-32768
where y = counts; x=mA

+/-10V y =3140.5746817972704x-0.5
where y = counts; x =V

For example, if you have 6 mA in the 0...20 mV range, the
user counts = -14300. Counts = 6281 for 2 V in the +/-10V range.

For a table with related values, refer to ControlLogix 1756-OF4

and 1756-OF8 User Count Conversion to Output Signal, Knowledgebase
Technical Note ID 41570.
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Use Module Block and 0utput This section shows the 1756-OF4 and 1756-OF8 modules’ block diagrams and

Circuit Diagrams output circuit diagrams.
Figure 34 - 1756-0F4 Module Block Diagram
Field Side Backplane Side
I —_—
|
1 e DC-DC 0P
Channels 0-3 « Converter Eglcjltltiitown = Gircuit

]
{)T 1 i System
. . +5V
< L Mux 16-bit D/A

Converter Optos

L Vref

<

< 4—3?‘4—]

Micro- <> Backplane c—>
AsIC

controller

Details of the 1756-0F8 output circuitry
on_page 142.

Serial
EEPROM

43510
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Field Side

Channels 0 -3

Figure 35 - 1756-0F8 Module Block Diagram
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142

D/A
converter

Multi-
plexer

Field-side Circuit Diagrams

The diagrams show field-side circuitry for the 1756-OF4
and 1756-OF8 modules.

Figure 36 - 1756-0F4 and 1756-0F8 Output Circuit
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Wire the 1756-0F4 Module The illustration shows wiring examples for the 1756-OF4 module.

Figure 37 - 1756-0F4 Current wiring example

Not used hf% VOouT-0 i
D[R L
Not used “ t@ “ ﬁs@ 10UT-0 @ Oﬂ;;)eunt
RN “ E@ “ ﬁ@ RTN VM- load
Not used “ F@ “ t@ VOUT-1
et “ F@ “ tﬂ@ o Shield ground
Notused ED|ED)] | vour2
Not used ‘\ ﬁ@ ‘\ E@ louT-2
RTN 1@ 1@ RTN
Not used ‘ t@ ‘ ﬁ@ VOUT-3
Not used ‘\ t@ ‘\ ﬂ@ I0UT3
L

NOTES:
1. Place additional loop devices (that is, strip chart recorders, and so forth) at the A location
noted above.

2. Do not connect more than two wires to any single terminal.

40916-M
3. All terminals marked RTN are connected internally.

Figure 38 - 1756-0F4 Voltage wiring example

+
Not used VouT-0
Not used 10UT-0
- e \
RTN RTN —
Not used VOUT-1
Shield ground
Not used 10UT-1
Not used VOUT-2
Not used I0UT-2
RN’ RTN
Not used VOUT-3
Not used’ 10UT-3
NOTES:
1. Do not connect more than two wires to any single terminal.
2. All terminals marked RTN are connected internally.
40912-M
ATTENTION: If you use a separate power source, do not exceed the specific isolation voltage. [ |
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Wire the 1756-0F8 Module The illustration shows wiring examples for the 1756-OF8 module.

Figure 39 - 1756-0F8 Current wiring example

VOUT-4 h% VOUT-0 .
(DU e 1
I0UT-4 H@“ ﬁs@ oo -® gﬂgﬁ:‘:
RTN ‘H@‘\ ﬂ@ RN VN e
VOUT-S \ t@ \ t@ VOUT-1
[0 [
I0UT-5 \ t@ \ t@ 0UT-1 .
1 oL Shield ground
VOUT-6 VOUT-2
I0UT-6 t@ t@ 0UT-2
16 5
RTN ED|IED]| wm
[ [
VOUT-7 \ t@ \ ﬂ"@:) VOUT-3
|—20 —19
I0UT-7 t@ ﬁ@ i0UT-3

NOTES:
1. Place additional loop devices (that is, strip chart recorders, and so forth) at the A location
noted above.
2. Do not connect more than two wires to any single terminal.

3. All terminals marked RTN are connected internally.

ATTENTION: If you use a separate power source, do not exceed the specific isolation voltage.

144 Rockwell Automation Publication 1756-UM009D-EN-P - March 2015

40916-M



Non-isolated Analog Output Modules (1756-0F4 and 1756-0F8)  Chapter7

1756-0F4 and 1756-0F8
Module Fault and
Status Reporting

Figure 40 - 1756-0F8 Voltage wiring example

VoUT-4 VOUT-0 T M
louT-4 I0UT-0 —
RTN RIN —
VOUT-5 VOUT-1
Shield ground
I0UT-5 10UT-1
VOUT-6 VOUT-2
10UT-6 10UT-2
RTN RN
VOUT-7 VOUT-3
10UT-7 10UT-3

NOTES:

1. Do not connect more than two wires to any single terminal.

2. All terminals marked RTN are connected internally.

40917-M

ATTENTION: If you use a separate power source, do not exceed the specific isolation voltage. |

The 1756-OF4 and 1756-OF8 modules multicast status and fault data to the
owner-listening controller with their channel data. The fault data is arranged in
such a manner as to let you choose the level of granularity for examining fault

conditions.

Three levels of tags work together to provide increasing degree of detail as to the
specific cause of faults on the module.

The table lists tags that can be examined in ladder logic to indicate when a fault

occurs.
Tag Description
Module Fault Word This word provides fault summary reporting. Its tag name

is ModuleFaults.

Channel Fault Word

This word provides underrange, overrange and communications fault reporting. Its tag name
is ChannelFaults.

Channel Status Words

This word provides individual channel underrange and overrange fault reporting for process
alarms, rate alarms and calibration faults. Its tag name is ChxStatus.

IMPORTANT

Differences exist between floating point and integer modes as they relate
to module fault reporting. These differences are explained in the following
two sections.
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1756-0F4 and 1756-0F8
Fault Reporting in
Floating Point Mode

Module Fault Word
(described on page 147)

15 = AnalogGroupFault

12 = Calibrating

11=Cal Fault

14-and 13 are not used by the
1756-0F4 or 1756-0F8

Channel Fault Word
(described on page 147)

7 = Ch7Fault
6 = Ché6Fault
5= Ch5Fault
4 = Ch4Fault
3 =(h3Fault
2 =(h2Fault
1=Ch1Fault
0= ChOFault

Channel Status Words
(one for each channel—
described on page 147)

The illustration offers an overview of the fault reporting process in

floating point mode.

15

A channel R
calibration fault ? ? ?
sets the calibration
faultin the Module
Fault word.

When the module is calibrating, all bits in the
Channel Fault word are set.

If set, any bit in the Channel Fault word, also sets the Analog
Group Fault in the Module Fault word.

bt

T

Pre

7 6 5

4

3 2 1 0

?

! 1

7 = ChxOpenWire
5= ChxNotANumber

Number six is not used by 1756-
OF4 or 1756-0F8

Not a Number, Output in Hold, and Ramp Alarm
conditions do not set additional bits. You must

4 = ChxCalFault

3 = ChxInHold

2 = ChxRampAlarm
1= ChxLLimitAlarm
0= ChxHLimitAlarm

monitor them here.

Channel Status words. This graphic shows eight words.

146

IMPORTANT: 1756-0F4 uses four Channel Status Words. 1756-0F8 uses eight
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Module Fault Word Bits — Floating Point Mode

Bits in this word provide the highest level of fault detection. A nonzero condition
in this word reveals that a fault exists on the module. You can examine further
down to isolate the fault.

The table lists tags that are found in the Module Fault Word.

Tag Description

Analog Group Fault This bit is set when any bits in the Channel Fault word are set. Its tag name is
AnalogGroupFault.

(alibrating This bit is set when any channel is being calibrated. When this bit is set, all bits in the Channel

Fault word are set. Its tag name is Calibrating.

(alibration Fault This bit is set when any of the individual Channel Calibration Fault bits are set. Its tag name is
CalibrationFault.

Channel Fault Word Bits — Floating Point Mode

During normal module operation, Channel Fault word bits are set if any of the
respective channels has a High or Low Limit Alarm or an Open Wire condition
(0...20 mA configuration only). When using the Channel Fault Word, the 1756-
OF4 module uses bits 0...3, and the 1756-OF8 uses bits 0...7. Checking this word

for a nonzero condition is a quick way to check for these conditions on a channel.

The table lists the conditions that set all Channel Fault word bits.

This condition sets all Channel Fault word | And causes the module to display the following in the
bits Channel Fault word bits

A channel is being calibrated ‘000F" for all bits on the 1756-0F4 module
‘00FF’ for all bits on the 1756-0F8 module

A communications fault occurred between the ‘FFFF’ for all bits on either module
module and its owner-controller

Set your logic to monitor the Channel Fault bit for a particular output, if you
either:

e cnable output clamping,.

o are checking for a open wire condition (0 ...20 mA configuration only).

Channel Status Words Bits — Floating Point Mode

Any of the Channel Status words (four words for 1756-OF4 and eight words for
1756-OF8), one for each channel, display a nonzero condition if that particular
channel has faulted for the conditions listed below. Some of these bits set bits in
other Fault words.

When the High or Low Limit Alarm bits (bits 1 and 0) in any of the words are
set, the appropriate bit is set in the Channel Fault word.
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When the Calibration Fault bit (bit 4) is set in any of the words, the Calibration
Fault bit (bit 11) is set in the Module Fault word.

The table lists the conditions that set each of the word bits.

Tag (Status word) Bit Event that sets this tag

ChxOpenWire Bit7 This bit is set only if the configured Output Range is 0. .20 mA, and the circuit becomes open due to a
wire falling or being cut when the output being driven is above 0.1 mA. The bit remains set until
correct wiring is restored.

ChxNotaNumber Bit 5 This bit is set when the output value received from the controller is NotANumber (the IEEE NAN value).
The output channel holds its last state.

ChxCalFault Bit4 This bit is set when an error occurred when calibrating. This bit also sets the appropriate bit in the
Channel Fault word.

ChxInHold BIt3 This bit is set when the output channel is currently holding. The bit resets when the requested Run
mode output value is within 0.1% of full-scale of the current echo value.

ChxRampAlarm Bit 2 This bit is set when the output channel’s requested rate of change would exceed the configured
maximum ramp rate requested parameter. It remains set until the output reaches its target value and
ramping stops. If the bit is latched, it remains set until it is unlatched.

ChxLLimitAlarm Bit 1 This bitis set when the requested output value is beneath the configured low limit value. It remains set
until the requested output is above the low limit. If the bit is latched, it remains set until it is unlatched.

ChxHLimitAlarm Bit0 This bit is set when the requested output value is above the configured high limit value. It remains set
until the requested output is below the high limit. I the bit is latched, it remains set until it s
unlatched.

IMPORTANT Notice that the 1756-0F4 and 1756-0F8 modules do not use bit 6.
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Chapter 7

1756-0F4 and 1756-0F8 Fault The illustration provides an overview of the fault reporting process in
Reportingin
Integer Mode

Module Fault Word
(described on page 150)

15 = AnalogGroupFault

integer mode.

12 = Calibrating
11=(al Fault

14.and 13 are not used by

1756-0F4 or 1756-0F8

Channel Fault Word

15 114 |13

(described on page 150)
7 = (h7Fault 3 = (h3Fault
6 = Chéfault 2 =(h2Fault
5= Ch5Fault 1= Ch1Fault
4 = Ch4Fault 0 = ChOFault

Channel Status Words

(described on page 151)
15 = Ch00penWire 7 =Ch40penWire
14 = ChOInHold 6 = Ch4inHold
13 =Ch10penWire 5=Ch50penWire
12 =Ch1InHold 4= (h5InHold
11=Ch20penWire 3 =Ch60penWire
10 = Ch2InHold 2= (h6InHold
9 =Ch30penWire 1= Ch70penWire
8 = (h3InHold 0= Ch7InHold

IMPORTANT: Bits 0. ..7 not used on 1756-0F4

When the module is calibrating, all bitsin
the Channel Fault word are set.

If set, any bit in the Channel Fault word, also sets the Analog
Group Fault in the Module Fault word.

-

Pt 1

T

P 1

6 5 4 3

2

|

T

Pt
T

bt

o

b1

‘15‘14‘13‘12‘11‘10‘9‘8‘7‘6‘5‘4‘3‘2‘1“0‘

Open Wire conditions (odd
numbered bits) set the
appropriate bits in the Channel
fault Word.

Output in Hold conditions (even
numbered bits) must be

monitored here.
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Module Fault Word Bits — Integer Mode

In integer mode, Module Fault word bits (bits 15...11) operate exactly as
described in floating point mode. The table lists tags that are found in the

Module Fault Word.
Tag Description
Analog Group Fault This bit is set when any bits in the Channel Fault word are set. Its tag name is

AnalogGroupFault.

(alibrating

This bit is set when any channel is being calibrated. When this bit is set, all bits in the Channel
Fault word are set. Its tag name is Calibrating.

Calibration Fault

This bit is set when any of the individual Channel Calibration Fault bits are set. Its tag name is
CalibrationFault.

Channel Fault Word Bits — Integer Mode

In integer mode, Channel Fault word bits (bits 7...0) operate exactly as described
in floating point mode for calibration and communications faults. During normal
operation, these bits are only set for an open wire condition. The table lists the
conditions that set all Channel Fault word bits.

This condition sets all Channel Fault word And causes the module to display the following in the

bits

Channel Fault word bits

A channel is being calibrated ‘000F" for all bits on the 1756-0F4 module

‘00FF’ for all bits on the 1756-0F8 module

A communications fault occurred between the ‘FFFF’ for all bits on either module

module and its owner-controller

Set your logic to monitor the Channel Fault bit for a particular output, if you

either:

o cnable output clamping.

o are checking for a open wire condition (0 ...20 mA configuration only).

150 Rockwell Automation Publication 1756-UM009D-EN-P - March 2015



Non-isolated Analog Output Modules (1756-0F4 and 1756-0F8)  Chapter7

Channel Status Word Bits — Integer Mode

The Channel Status word has these differences when used in integer mode.

o Only the Output in Hold and Open Wire conditions are reported by the
module.

o Calibration Fault reporting is not available in this word, although the
Calibration Fault bit in the Module Fault word still activates when that
condition exists on any channel.

o There is only one Channel Status word for all four channels on 1756-OF4
and all eight channels on 1756-OFS8.

The table lists the conditions that set each of the Status Word bits.

Tag (Status word)

Bit

Event that sets this tag

ChxOpenWire

0dd-numbered bits from bit 15
...bit 1 (that s, bit 15 represents
channel 0).

For a full listing of the channels
these bits represent, see page 149.

The Open Wire bit is set only if the configured Output Range is 0 ....20 mA, and the circuit becomes
open due to a wire falling or being cut when the output being driven is above 0.1mA. The bit remains
set until correct wiring is restored.

ChxInHold

Even-numbered bits from bit
14...bit 0 (that is, bit 14 represents
channel 0).

For a full listing of the channels
these bits represent, see page 149.

The Output In Hold bit is set when the output channel is currently holding. The bit resets when the
requested Run mode output value is within 0.1% of full-scale of the current echo value.
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Notes:
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Introduction

Isolated Analog OQutput Modules
(1756-0F6Cl and 1756-0F6VI)

This chapter describes features specific to ControlLogix isolated analog
output modules that provide a high level of noise immunity. The ‘C’ and ‘V’ in
the respective catalog numbers indicate ‘current’ and ‘voltage’.

Topic Page
Choose a Data Format 154
Ramping/Rate Limiting 155
Use Module Block and Output Circuit Diagrams 158
Drive Different Loads with the 1756-0F6CI 160
Wire the 1756-0F6C| Module 163
Wire the 1756-0F6VI Module 164
1756-0F6Cl and 1756-0F6VI Module Fault and Status Reporting 165

The isolated analog output modules also support features described in

Chapter 3. See the table for some of these features.

Feature Page
Removal and Insertion Under Power (RIUP) 34
Module Fault Reporting 34
Configurable Software 34
Electronic Keying 34
Access to System Clock for Timestamp Functions 36
Rolling Timestamp 36
Producer/Consumer Model 36
Status Indicator Information 37
Full Class | Division 2 Compliance 37
Agency Certification 37
Field Calibration 37
Sensor Offset 38
Latching of Alarms 38
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Choose a Data Format Data format defines the format of channel data sent from the controller to the
module, defines the format of the ‘data echo’ that the module produces, and
determines the features that are available to your application. You choose a data
format when you choose a Communication Format.

You can choose one of these data formats:
o Integer mode

o Floating point mode

The table shows features that are available in each format.

Table 32 - Features Available in Each Data Format

Data Format Features Available Features Not Available
Integer mode Ramp to program value Clamping
Ramp to fault value Ramp in Run mode
Hold for initialization Rate and Limit alarms
Hold Last State or User Value in fault or Scaling
program mode
Floating point mode All features N/A

For details on input and output data formats, see page 200 in Chapter 10.

Isolated Output The table lists features that are specific to the isolated analog
Module Features output modules
Table 33 - Isolated Analog Output Module Features
Feature Page
Ramping/Rate Limiting 155
Hold for Initialization 155
Clamping/Limiting 156
Clamp/Limit Alarms 156
Data Echo 157
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Ramping/Rate Limiting
Ramping limits the speed at which an analog output signal can change. This
prevents fast transitions in the output from damaging the devices that an output

module controls. Ramping is also known as rate limiting,

The table describes the types of ramping that are possible.

Ramping type Description

Run mode ramping This type of ramping occurs when the module is in Run mode and begins
operation at the configured maximum ramp rate when the module receives a
new output level.

IMPORTANT: This is only available in floating point mode.

Ramp to Program mode This type of ramping occurs when the present output value changes to the
Program value after a Program command is received from the controller.

Ramp to Fault mode This type of ramping occurs when the present output value changes to the Fault
value after a communications fault occurs.

The maximum rate of change in outputs is expressed in engineering units per
second and called the maximum ramp rate.

See page 204 for how to enable Run mode ramping and set the maximum
ramp rate.

Hold for Initialization

Hold for Initialization causes outputs to hold present state until the value
commanded by the controller matches the value at the output screw terminal
within 0.1% of full scale, providing a bumpless transfer.

If Hold for Initialization is selected, outputs hold if there is an occurrence of any
of these three conditions.

o Initial connection is established after power-up.
o A new connection is established after a communications fault occurs.

o There is a transition to Run mode from Program state.
The InHold bit for a channel indicates that the channel is holding.

To see how to enable the Hold for Initialization bit, see page 202.
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Clamping/Limiting

Clamping limits the output from the analog module to remain within a range
configured by the controller, even when the controller commands an output
outside that range. This safety feature sets a high clamp and a low clamp.

Once clamps are determined for a module, any data received from the controller
that exceeds those clamps sets an appropriate limit alarm and transitions the
output to that limit but not beyond the requested value.

For example, an application sets the high clamp on a module for 8V and the low
clamp for -8V. If a controller sends a value corresponding to 9V to the module,

the module only applies 8V to its screw terminals.

Clamping alarms can be disabled or latched on a per channel basis.

IMPORTANT Clamping is only available in floating point mode.

(lamp values are in engineering scaling units and are not automatically
updated when the engineering high and low scaling units are changed.
Failure to update the clamp values generates a very small output signal
that could be misinterpreted as a hardware problem.

To see how to set the clamping limits, see page 204.

Clamp/Limit Alarms

This function works directly with clamping. When a module receives a data value
from the controller that exceeds clamping limits, it applies signal values to the
clamping limit but also sends a status bit to the controller notifying it that the
value sent exceeds the clamping limits.

Using the example above, if a module has clamping limits of 8V and -8V but then
receives data to apply 9V, only 8V is applied to the screw terminals and the
module sends a status bit back to the controller informing it that the 9V value
exceeds the module’s clamping limits.

IMPORTANT Limit alarms are available only in floating point mode.

To see how to enable all alarms, see page 204.
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Data Echo

Data Echo automatically multicasts channel data values that match the analog
value that was sent to the module’s screw terminals at that time.

Fault and status data also is sent. This data is sent in the format (floating point or
integer) selected at the requested packet interval (RPI).

User Count Conversion to Qutput Signal

User counts can be computed in Integer mode for the 1756-OF6CI and 1756-
OF6VI modules.

The straight line formulas that can be used to calculate or program a
Compute (CPT) instruction are shown in the table.

Available Range User Count Formula

0...20mA y = 3109.7560975609754x-32768
where y = counts; x=mA

+/-10V y =3115.669867833032x-0.5
where y = counts; x =V

For example, if you have 3.5 mA in the 0...20 mV range, the
user counts = -21884. Counts = 6231 for 2 V in the +/-10V range.

For a table with related values, refer to ControlLogix 1756-OF6CI and OF6VI

User Count Conversion to Output Signal, Knowledgebase Technical Note
IDs 41574 and 41576.
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Use Module Block and 0utput This section shows the 1756-OF6CI and 1756-OF6VI modules block diagrams

PRI and output circuit diagrams.
Circuit Diagrams P &
Figure 41 - 1756-0F6Cl Module Block Diagram
Field Side I Backplane Side _
|
Current +/-15V. €= DC-DC
urren
<«— Convert DC-DC
Regulator +5V onverter shutdown 1€ RIUP
. Circuit Circuit
I D/A Converter Optos fraul
Vref | i System
———————————————— - +5V
+H-15V ¢ ! >
Current DC-DC -
Regulator +5V  — (onver:er
| D/A Converter )
| Optos ~ | Micro- Backplane
Vref Z| controller | €&—=3 ASIC
I
I
________________ A >
+/-15V 1
Current 5y <4+— DCDC
Regulator <«—  Converter
| D/A Converter Optos
\?\l Vref I
I Serial
Details of the 1756-0F6C| output EEPROM FLASH SRAM
circuitry are on page 160. I ROM
|
[
1 43501
3 of 6 channels = == == == == = =Channel Isolation
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er8

Figure 42 - 1756-0F6VI Module Block Diagram

Field Side 1 Backplane Side
1
Voltage s DC-DC
Regulator +5V  €— (O"VE‘”E' DC-DC < RIUP
. Shutdown Circuit
I D/A Converter Optos Circuit
Vref I l System
________________ - +5V
+-15V «— e >
Voltage +5v <«—  Converter
Regulator I
| D/A Converter
| Optos > Micro- Backplane
Vref I 7| controller | € asic < >
|
________________ A >
|
| +/-15V «—  DCDC
Voltage < Converter
Regulator +V
| D/A Converter Optos
Vref
I
|
|
Details of the 1756-0F6VI output |
circuitry are on page 162. I
1
43501
3 of 6 channels m == == == == = = Channellsolation
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D/A Convertor &
Current Amplifiet

Drive Different Loads
with the 1756-0F6CI

160

Field-side Circuit Diagrams

The diagram shows field-side circuitry for the 1756-OF6CI module.

Figure 43 - 1756-0F6Cl Output Circuit

+13V System Field

Side Side

50 Q Vdrop 1.0V @ 20mA

l lout =0-21mA

022 uf
$ 2500 5000
5V @ 20mA 10V @ 20mA

RTN-0 T 750 Q2 1000 Q2
@ 15V @ 20mA 20V @ 20mA
ALT-0 E

') :
#Z -13v 43503

The 1756-OF6CI module’s output stage provides a constant current that flows
through its internal electronics and out through the external output load. Because
the output current is constant, the only variable in the current loop is the voltage
across the output electronics and the voltage across the load. For a given
termination option, the sum of the individual voltage drops around the loop
components must add up to the total available voltage (13V for OUT-x/RTN-x
termination and 26V for OUT-x / ALTx).

As seen in the above diagram, a larger external output load drops a larger portion
of the available loop voltage, allowing the module to drop less volts across its
internal output electronics. This lower drop allows the power dissipation in the
module to be lower, minimizing the thermal affect to adjacent modules in the
same chassis.
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For loads under 550 €, the module’s +13V internal voltage source can supply
voltage for currents up to 21 mA. For loads over 550 O, additional compliance
voltage is required. In this case, you must use the ALT terminal to provide the
additional -13V source.

For any size load (that is, 0...1000 Q), the output channels function if terminated
between OUT-x and ALT-x. To improve module reliability and product life, we
recommend you:

o Terminate the output channels between the OUT-x and RTN-x terminals
for loads of 0...550 QQ

e Terminate the output channels between the OUT-x and ALT-x terminals
for loads of 551...1000 Q.

IMPORTANT If you are unsure of the load, you can terminate the output channels
between OUT-x and ALT-x and the module operates but reliability can be
compromised at elevated temperatures.

For example, if you terminate the output channels between OUT-x and ALT-
xand use a 250 € load, the module operates but the lower load results in
higher operating temperatures and can affect the module’s reliability over
time.

We recommend you terminate the output channels as described above
whenever possible.
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D/A
converter

Figure 44 - 1756-0F6VI Output Circuit

The diagram shows field-side circuitry for the 1756-OF6CI module.

3160 Q2

8250Q2

i

0.00047 uF

@ IN-x/V
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Wire the 1756-0F6CI Module The illustration shows wiring examples for the 1756-OF6CI module.

Figure 45 - 1756-0F6Cl Wiring Example for Loads of 0-550

OUT-1 OUT-0
b= User Analog
ALT-1 ALT-0 Output Device
RTN-1 | .:'E RTN-0 —
0UT3 [\It@ [\ g@ 0UT-2
NOTES: _ _
1. Place additional devices A3 ‘[t@ ‘ g@ AlT-2
anywhere in the loop. RTN-3 |:_|:_= RTN-2
2. Do not connect more than two Shield Ground
wires to any single terminal. Not used I Not used
I ATTENTI(()jN;]Ifyou u;eas:}parate plowersource, do OUT-5 [‘It@ [‘ q@ OUT-4
not exceed the specific isolation voltage.
ars || HED)| ﬁ@ ALT-4
I I
ws || [T iep) |

D D 20967-M

Figure 46 - 1756-0F6Cl Wiring Example for Loads of 551-100002

OUT-1 t@ t@ OUT-0 A i A
7 3 U User Analog
ALT-1 t@ t@ ALT-0 Output Device
6 5
NOTES: N _ RTN-1 t@ t@ RTN-0
1. Place additional devices .
anywhere in the loop. OUT3 t@ t@ OUT2 o
2. Do not connect more than two l 1 ALT2
wires to any single terminal. ALT-3 t@ ﬁi@ )
T T
ATTENTION: If you use a separate power source, do RTN-3 t@ ﬁ:@ RTN-2
not exceed the specific isolation voltage. I3 I3 Shield Ground
Not used t@ t@ Not used
16 1
OUT-5 t@ t@ OUT-4
T 1
ALT-S @ t@ ALT-4
RTN-5 t@ t@ RTN-4
£
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Wire the 1756-0F6VI Module The illustration shows wiring examples for the 1756-OF6VI module.
Figure 47 - 1756-0F6VI Wiring example
OUT-1 @ @ UT-0 AA T
Not used @ @ Not used g;«\e’:inalog ot
RTN-1 €D |[IED)] | fm-o VY -
o3 | | | €D |lEp)] | o2
Not used @ @ Not used
RTN-3 @ @ RTN-2
! Shield Ground
Not used | @ @ Not used
0UT-S | @ @ 0UT-4
Not used @ @ Not used
RTN-5 @) @ RTN-4
N
70
NOTES:
1. Place additional devices anywhere in the loop.
2. Do not connect more than two wires to any single terminal.
ATTENTION: If you use a separate power source, do not exceed the specific isolation voltage. [ |
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1756-0F6Cl and 1756-0F6VI The 1756-OF6CI and 1756-OF6VI modules multicast status and fault data to

Module Fault and Fhe owner-listening controller with their channel data. Th.e fault data is flrranged
. in such a manner as to let you choose the level of granularity for examining fault
Status Reporting conditions.

Three levels of tags work together to provide increasing degree of detail as to the
specific cause of faults on the module.

The table lists tags that can be examined in ladder logic to indicate when a fault

occurs.
Tag Description
Module Fault Word This word provides fault summary reporting. Its tag name is ModuleFaults.

Channel Fault Word This word provides underrange, overrange and communications fault reporting. Its tag name
is ChannelFaults.

Channel Status Words | This word provides individual channel underrange and overrange fault reporting for process
alarms, rate alarms and calibration faults. Its tag name is ChxStatus.

IMPORTANT Differences exist between floating point and integer modes as they relate
to module fault reporting. These differences are explained in the following
two sections.
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Fault Reporting in Floating

Point Mode

166

Module Fault Word
(described on page 167)

15 = AnalogGroupFault

13 = QutGroupFault

12 = Calibrating

11=(al Fault

14is not used by the OF6Cl or
OF6VI

Channel Fault Word
(described on page 167)

5= Ch5Fault
4 = Ch4Fault
3 =(h3Fault
2 =(h2Fault
1=Ch1Fault
0 = ChOFault

Channel Status Words
(one for each channel—
described ion page 167)

5 = ChxNotANumber
4 = Chx(alFault

3 = ChxInHold

2 =ChxRampAlarm

1= ChxLLimitAlarm
0 = ChxHLimitAlarm

mode.

15 14 13

n

The illustration offers an overview of the fault reporting process in floating point

When the module is calibrating, all bits in the

Channel Fault word are set.

If set, any bit in the Channel Fault word, also sets the Analog Group Fault

and Output Group Fault in the Module Fault word.

A channel calibration fault sets

the calibration fault in the
Module Fault word.

7 &6 are not used by
OF6Cl or OF6VI
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Module Fault Word Bits — Floating Point Mode

Bits in this word provide the highest level of fault detection. A nonzero condition

in this word reveals that a fault exists on the module. You can examine further
down to isolate the fault.

The table lists tags that are found in the Module Fault Word:

Tag Description

Analog Group Fault This bit is set when any bits in the Channel Fault word are set. Its tag name is
AnalogGroupFault.

Output Group Fault This bit is set when any bits in the Channel Fault word are set. Its tag name is
OutputGroupFault.

(alibrating This bit is set when any channel is being calibrated. When this bit is set, all bits in the Channel
Fault word are set. Its tag name
is Calibrating.

Calibration Fault This bit is set when any of the individual Channel Calibration Fault bits are set. Its tag name is

CalibrationFault.

Channel Fault Word Bits — Floating Point Mode

During normal module operation, Channel Fault word bits are set if any of the

respective channels has a High or Low Limit Alarm. Checking this word for a
nonzero condition is a quick way to check for High or Low Limit Alarm
condition on a channel.

The table lists the conditions that set all Channel Fault word bits:

This condition sets all Channel Fault word | And causes the module to display the following in the
bits Channel Fault word bits

A channel is being calibrated "003F for all bits

A communications fault occurred between the 'FFFF’ for all bits
module and its owner-controller

Set your logic to monitor the Channel Fault bit for a particular output, if you
either:

o set the high and low limit alarms outside your operating range.

o disable output limiting.

Channel Status Word Bits — Floating Point Mode

Any of the six Channel Status words, one for each channel, displays a nonzero
condition if that particular channel has faulted for the conditions listed below.
Some of these bits set bits in other Fault words.

When the High or Low Limit Alarm bits (bits 1 and 0) in any of the words are

set, the appropriate bit is set in the Channel Fault word.
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When the Calibration Fault bit (bit 4) is set in any of the words, the Calibration
Fault bit (bit 11) is set in the Module Fault word. The table lists the conditions
that set each of the word bits.

Tag (Status word) Bit Event that sets this tag

ChxNotaNumber Bit 5 This bit is set when the output value received from the controller is NotaNumber (the IEEE NAN value).
The output channel holds its last state.

ChxCalFault Bit4 This bit is set when an error occurred when calibrating. This bit also sets the appropriate bit in the
Channel Fault word.

ChxInHold BIt3 This bit is set when the output channel is currently holding. The bit resets when the requested Run
mode output value is within 0.1% of full-scale of the current echo value.

ChxRampAlarm Bit2 This bit is set when the output channel’s requested rate of change would exceed the configured
maximum ramp rate requested parameter. It remains set until the output reaches its target value and
ramping stops. If the bit is latched, it remains set until it is unlatched.

ChxLLimitAlarm Bit 1 This bitis set when the requested output value is beneath the configured low limit value. It remains set
until the requested output is above the low limit. If the bit is latched, it remains set until it is unlatched.

ChxHLimitAlarm Bit0 This bit is set when the requested output value is above the configured high limit value. It remains set
until the requested output is below the high limit. If the bit is latched, it remains set until it is
unlatched.

IMPORTANT The 1756-0F6CI and 1756-0F6VI modules do not use bits 6 or 7 in this
mode.
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Fault Reporting in
Integer Mode

Module Fault Word
(described on page 169)

15 = AnalogGroupFault

13 = QutGroupFault

12 = Calibrating

11=(al Fault

14is not used by the 1756-
OF6Cl or 1756-0F6VI.

Channel Fault Word
(described on page 170)

5= Ch5Fault
4 = Ch4Fault
3 =(h3Fault
2 =(h2Fault
1=Ch1Fault
0= ChOFault

Channel Status Words
(described on page 170)

14 = ChOInHold
12= Ch1InHold
10 = Ch2InHold
8= (h3InHold
6 = Ch4InHold
4= (h5InHold

The illustration offers an overview of the fault reporting process in

integer mode.

15

n

When the module is calibrating, all bits in the

Channel Fault word are set.

If set, any bitin the Channel Fault word, also sets the Analog Group Fault and
Output Group Fault in the Module Fault word.

T

Pttt 1

5

4 3 2 1 0

T

bttt 4
f

‘15‘14‘13‘12‘11‘10‘9‘8‘7‘6‘5‘4‘

15,13,11,9,7,&5are
not used by the 1756-
OF6Cland 1756-0F6VIin

integer mode.

Outputin Hold conditions must
be monitored here.

41349

Module Fault Word Bits — Integer Mode

In integer mode, Module Fault word bits (bits 15...11) operate exactly as
described in floating point mode. The table lists tags that are found in the

Module Fault Word.
Tag Description
Analog Group Fault This bit is set when any bits in the Channel Fault word are set. Its tag name is

AnalogGroupFault.

Output Group Fault This bit is set when any bits in the Channel Fault word are set. Its tag name is
OutputGroupFault.
(alibrating This bit is set when any channel is being calibrated. When this bit is set, all bits in the Channel

Fault word are set. Its tag name is Calibrating.

Calibration Fault

This bit is set when any of the individual Channel Calibration Fault bits are set. Its tag name is
CalibrationFault.
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Channel Fault Word Bits — Integer Mode

In integer mode, Channel Fault word bits (bits 5...0) operate exactly as described
in floating point mode for calibration and communications faults. The table lists
the conditions that set all Channel Fault word bits.

This condition sets all Channel Fault word | And causes the module to display the following in the
bits Channel Fault word bits

A channel is being calibrated "003F for all bits

A communications fault occurred between the 'FFFF’ for all bits
module and its owner-controller

Set your logic to monitor the Channel Fault bit for a particular output, if you
either:

e set the high and low limit alarms outside your operating range

o disable output limiting.

Channel Status Word Bits in Integer Mode

The Channel Status word has the following differences when used in integer
mode.

¢ Only the Output in Hold condition is reported by the module.

o Calibration Fault reporting is not available in this word, although the
Calibration Fault bit in the Module Fault word still activates when that
condition exists on any channel.

o There is only one Channel Status word for all six channels.

The table lists the conditions that set each of the word bits.

Tag (Status word)

Bit

Event that sets this tag

ChxInHold

Even-numbered bits from bit The Output In Hold bit is set when the output channel is currently holding. The bit resets when the
14...bit 0 (that is, bit 14 represents | requested Run mode output value is within 0.1% of full-scale of the current echo value.

channel 0).

For a full listing of the channels
these bits represent, see page 169.

IMPORTANT The 1756-0F6CI and 1756-0F6VI modules do not use bits 15,13, 11,9, 7 or
5 in this mode.
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Introduction This chapter describes how to install ControlLogix modules.
Topic Page
Install the /0 Module m7m
Key the Removable Terminal Block 172
Connect Wiring 173
Assemble the RTB and the Housing 178
Install the Removable Terminal Block 179
Remove the Removable Terminal Block 180
Remove the Module from the Chassis 180

Install the I/0 Module You can install or remove a module while chassis power is applied.

A\

ATTENTION: The module is designed to support Removal and Insertion
Under Power (RIUP). However, when you remove or insert an RTB with
field-side power applied, unintended machine motion or loss of process
control can occur. Exercise extreme caution when using this feature.

Do these steps to install an I/O module.

1. Align the circuit board with the top and bottom chassis guides.

Printed Circuit Board

20861-M
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Key the Removable Terminal
Block

172

2. Slide the module into the chassis until the module locking tab clicks.

Locking tab

20862-M

Key the RTB to prevent inadvertently connecting the incorrect RTB to
your module. When the RTB mounts onto the module, keying positions matches

up.
For example, if you place a U-shaped keying band in slot 4 on the module, you
cannot place a wedge-shaped tab in slow 4 on the RTB or your RTB does not

mount on the module. We recommend that you use a unique keying pattern for
each slot in the chassis.

1. Insert the U-shaped band with the long side near the terminals.

2. Push the band onto the module until it snaps into place.

) _‘
L

LS

U-shaped keying
band

20850-M

3. Key the RTB in positions that correspond to unkeyed module positions.
Insert the wedge-shaped tab on the RTB with the rounded edge first. Push
the tab onto the RTB until it stops.
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Figure 48 -

Wedge-shaped
keying tab

20851-M

Connect W|r|ng You can use an RTB or a Bulletin 1492 pre-wired Analog Interface Module

(AIFM)(I) to connect wiring to your module. If you are using an RTB, follow the
directions in this section to connect wires to the RTB. An AIFM has been pre-
wired before you received it.

If you are using an AIFM to connect wiring to the module, skip this section and

see page 311.

IMPORTANT For all ControlLogix analog modules, except the 1756-IR6l, we recommend
you use Belden 8761 cable to wire the RTB. For the 1756-IR6I module, we
recommend you use Belden 9533 or 83503 cable to wire the RTB.

The RTB terminations can accommodate 22...14 gauge
shielded wire.

(1) The ControlLogix system has been agency certified using only the ControlLogix RTBs (1756-TBCH, 1756-TBNH, 1756-TBSH and 1756-
TBS6H). Any application that requires agency certification of the ControlLogix system using other wiring termination methods can
require application specific approval by the certifying agency.
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The table provides a quick reference to wiring guidelines for these analog

I/O modules.

(at. No. Page
1756-1F16 61
1756-1F8 65
1756-IF6CIS 95
1756-IF6l 98
1756-IR6l 125
1756-1T6l 126
1756-1T612 127
1756-0F4 143
1756-0F8 144
1756-0F6CI 163
1756-0F6VI 164

Connect the Grounded End of the Cable

Before wiring the RTB, you must connect the ground wiring.

1. Do the following steps to ground the drain wire.

IMPORTANT For all ControlLogix analog I/0 modules except the 1756-1F6CIS module, we
recommend you ground the drain wire at the field-side. If you cannot
ground at the field-side, ground at an earth ground on the chassis, as
shown on page 175.

For the 1756-IF6CIS, we recommend you ground the module as shown on
page 175.

c. Remove a length of cable jacket from the Belden cable.

B
45077

d. Pull the foil shield and bare drain wire from the insulated wire.

45078

e. Twist the foil shield and drain wire together to form a single strand.

45079
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f. Attach a ground lug and apply heat shrink tubing to the exit area.

[ 45080

4mor5m (#10 or #12) Star
Washer

GrogHarshapn

Drain wire with ground lug

L

4mor5m (#10 or #12) Star Washer Phillips Screw
and Star Washer (or SEM Screw) 20918-M

2. Connect the drain wire to a chassis mounting tab.

Use any chassis mounting tab that is designated as a functional signal
ground. The functional earth ground symbol appears near the tab.

3. When the drain wire is grounded, connect the insulated wires to the field-

side.
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Connect the Ungrounded End of the Cable

1. Cut the foil shield and drain wire back to the cable casing and apply shrink

wrap.

2. Connect the insulated wires to the RTB.

Three Types of RTBs (each RTB comes with housing)

Cage clamp - catalog number 1756-TBCH

1. Insert the wire into the terminal.

2. Turn the screw clockwise to close the terminal on the wire.

N e =~
1 =

e 5

C—

20859-M

NEMA clamp - Catalog number 1756-TBNH

Terminate wires at the screw terminals.

Figure 49 -

0 = Strain relief area

40201-M
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Spring clamp - catalog number 1756-TBS6H

1. Insert the screwdriver into the outer hole of the RTB.

2. Insert the wire into the open terminal and remove the screwdriver.

20860-M

only the ControlLogix RTBs (catalog numbers 1756-TBCH,

1756-TBNH, 1756-TBSH and 1756-TBS6H). Any application that requires
agency certification of the ControlLogix system using other wiring
termination methods can require application specific approval by the
certifying agency.

2 ATTENTION: The ControlLogix system has been agency certified using
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Recommendations for Wiring Your RTB

We recommend you follow these guidelines when wiring your RTB.

1. Begin wiring the RTB at the bottom terminals and move up.
2. Use a tie to secure the wires in the strain relief (bottom) area of the RTB.

3. Orderand use an extended-depth housing (catalog number 1756-TBE) for

applications that require heavy gauge wiring.

Assemble the RTB Removable housing covers the wired RTB to protect wiring connections when
and the Housing the RTB is seated on the module.

1. Align the grooves at the bottom of each side of the housing with the side
edges of the RTB.

2. Slide the RTB into the housing until it snaps into place.

20858-M

Item Description

—_

Housing cover

2 Groove

3 Side edge of RTB

4 Strain relief area

IMPORTANT If additional wire routing space is required for your application, use the

extended-depth housing, catalog number 1756-TBE.
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Install the Removable These steps show how to install the RTB onto the module to connect the wiring.
Terminal Block

block (RTB) with field-side power applied, an electrical arc can occur.
This could cause an explosion in hazardous location installations. Be sure
that power is removed or the area is nonhazardous before proceeding.

2 WARNING: When you connect or disconnect the removable terminal

Before installing the RTB, make certain:

o field-side wiring of the RTB has been completed.
o the RTB housing is snapped into place on the RTB.
o the RTB housing door is closed.

o thelocking tab at the top of the module is unlocked.

1. Align the top, bottom, and left side guides of the RTB with the guides on
the module.

Top Guide

Bottom Guide

20853-M

2. Press quickly and evenly to seat the RTB on the module until the latches
snap into place.

3. Slide the locking tab down to lock the RTB onto the module.

20854-M
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Remove the Removable
Terminal Block

Remove the Module
from the Chassis

180

If you need to remove the module from the chassis, you must first remove the
RTB from the module. Do these steps to remove the RTB.

power is on, an electrical arc can occur. This could cause an explosion in
hazardous location installations. Be sure that power is removed or the
area is nonhazardous before proceeding.

2 WARNING: When you insert or remove the module while backplane

WARNING: Repeated electrical arcing causes excessive wear to contacts
on both module and its mating connector. Worn contacts can create
electrical resistance that can affect module operation.

1. Unlock the locking tab at the top of the module.
2. Open the RTB door by using the bottom tab.
3. Hold the spot marked PULL HERE and pull the RTB off the module.

20855-M

IMPORTANT Do not wrap your fingers around the entire door. A shock hazard exists.

Follow these steps to remove a module from its chassis.

1. Push in the top and bottom locking tabs.

20856-M
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2. Pull the module out of the chassis.

20857-M
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Notes:
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Introduction

Configure ControlLogix Analog I/0 Modules

You must configure your module upon installation. The module does not work

until it has been configured.

In most cases, you can use RSLogix 5000 programming software to configure

your analog I/O module. The programming software uses default configurations,
such as RTS, RPI, and so forth, to get your I/O module to communicate with the

owner-controller.

However, there are situations in which it can make sense to modify the default

settings. You can maintain custom settings on tabs from the Module Properties

dialog box. This section provides step-by-step instructions for creating default

and custom configurations

Topic Page
Full Configuration Profile Diagram 185
Create a New Module 186
Modify Default Configuration for Input Modules 191
Configure the RTD Module 198
Configure the Thermocouple Modules 199
Modify Default Configuration for Output Modules 200
Download Configuration Data to the Module 205
Edit Configuration 206
Reconfigure Module Parameters in Run Mode 207
Reconfigure Parameters in Program Mode 209
Configure I/0 Modules in a Remote Chassis 210
View Module Tags 21
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IMPORTANT This section focuses on configuring 1/0 modules in a local chassis. To
configure 1/0 modules in a remote chassis, you must follow all the detailed
procedures with two additional steps. See page 210 for details.

RSLogix 5000 programming software must be installed on your computer
to complete the procedures for both default and custom configurations.

For software installation instructions and to learn how to navigate the
software package, see the RSLogix 5000 Getting Results Guide.

Configuration Process Overview

Follow these basic steps to configure a ControlLogix analog I/O module by using
the RSLogix 5000 software.
1. Create a new module.

2. Accept the default configuration or change it to specific configuration
(customized) for the module.

3. Edita configuration for a module when changes are needed.

Each of these steps is explained in detail in the following pages. A chart that
shows the full configuration profile is on page 185.
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Configure ControlLogix Analog 1/0 Modules

Chapter 10

Make custom
configuration
choices here

-

Click a tab to set

specific configuration

Tabs

Full Configuration Profile Diagram

New Module

1. Choose a module
from the list

2. Choose a Major
Revision

'

Naming Screen
Name

Slot number

Comm. format
Minor revision
Keying choice

Click OK to use
default configuration

OK Button

A

\ 4

Series of
Application
Specific
Screens

Configuration Complete

Edit
Configuration

'

Series of tabs in RSLogix 5000 software
provide access to change a module’s

configuration data

41058
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Create a New Module After starting the RSLogix 5000 programming software and creatinga controller,
you are ready to create a new module. You can use a default configuration or set
up a custom, or specific, configuration for your application program.

IMPORTANT RSLogix 5000 software, version 15 and later, lets you add I/0 modules
online. When using any previous version, you must be offline when you
create a new module.

1. On the Controller Organizer, right-click I/O Configuration and choose
New Module.

5 RS ogis S000 - Controller in IFRLACD [ 1 T56-L63 18.1]* = !IX
Fle [A v Saach Loge Commistons Tosh Window el

s e e | e PV VL D e e
(TS TR 1+, [ (= — |

A |_A.|;,_J| -:||4|-:3 -ful‘_l.‘l i
) | ST\ v (T Sy T KT T

The Select Module dialog box appears.

Il Select Module |
Module Cescription \'endor
-

[+ Communications
o). Controllers
Digital

[+ Drives

-- Mation

-- Other

- Spedialty

find. | | addFavoie |

By Category I By endor I Favorites I

[k | Cancel | Help |

2. Click the + next to Analog for a list for this module group.
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I Select Module x|

todule |Description |Vendor |

- Analog =
- 1756-IF16 16 Channel Mon-Isolaked Yoltage/Current Analog Input Allen-Bradley
- 1756-IF4FROF2F A 4 Current/Volt Inputs/2 Current/Volt Outputs Fast Analog  Allen-Bradley
- 1756-IF4FNOFZFIE 4 Currentfvolt Inputs)Z Currentfvolt Gutputs Fast analog  Allen-Bradley
- 1756-IFGCIS)A & Channel Isolated Current Sourcing Analog Input Allen-Bradliey
= | 756-IFA] & Channel Isolated Yoltage/Current Analag Inpuk llen-Bradley
- 1756-IFG & Channel Mon-Isolated YoltageCurrent Analog Input Allen-Bradley

- 1756-IF8H & Channel HART Analog Input Allen-Bradley

- 1756-IRGL & Channel [solated RTD Analog Inpuk Allen-Bradiey

- 1756-ITAL & Channel Isolated Thermocouple Analog Input Allen-Bradley

- 1756-1TaIZ2 6 Channel Isolated Thermacouple Analog Input - Enhanc,.. allen-Bradley

- 1756-0F4 4 Channel Mon-Isolated YoltageCurrent Analog Output Allen-Bradley
- 1 TE6-0OFECT & Channel Isolated Current Analog Sutpuk Allen-Bradliey ﬂ

L] | | »
End. | AddFavorte |

By Category By Wendar Favorites |

0K | Cancel | Help |

v
3. Select a module and click OK.
4. Click OK to accept the default major version.
TIP To find the version number, open RSLinx software. Click the RSWho icon

and choose the network. Open the module, and then right-click the module
to choose Properties in the pull-down menu. The version number is among
the properties.

The New Module dialog box appears.

New Module x|

Type: 1756-FEl B Channel lzolated Yaoltage/Current Analag Input
‘endor; Allen-Eradley
Parent: Local
Name; IIssoIated_Input_ModuIel St |1 :II
Description: I J
=
LCamm Farmat: IFloat Data j

Revision: |1_ I1 _lj Electronic Feying: IEompatible Keying j

[V Open Moduls Propetties oK | Cancel Help

5. In the Name box, type a module name.

6. In the slot box, enter the module’s slot number.

7. In the Description box, type an optional description for the module.
8

. From the Comm Format pull-down menu, choose a communication
format.
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See page 200 for a description of the communication format choices.

IMPORTANT Make sure you choose the correct communication format for your
application because you cannot change the selection after the
program is downloaded with the controller. You have to reconfigure
the module to change the communication format.

9. Choose an electronic keying method.

See page 34 for details.
10. Do one of the following to either accept default configuration settings or
edit configuration data.

a. To accept the default configuration settings, make sure Open Module
Properties is not checked and then click OK.

b. To set up a custom configuration, make sure Open Module
Properties is checked and then click OK.

The New Module Properties dialog box appears with tabs for entry of
additional configuration settings.

TIP When you choose a listen-only communication format, only the
General and Connection tabs appear when you view a module’s
properties in RSLogix 5000 software.

Controllers that want to listen to a module but not own it use the
listen-only communication format.

See page 200 for more information on
communication formats.

188 Rockwell Automation Publication 1756-UM009D-EN-P - March 2015



Configure ControlLogix Analog 1/0 Modules

Chapter 10

Communication Format

The communication format determines:

o what type of configuration options are made available.

o what type of data is transferred between the module and its owner-

controller.

o what tags are generated when configuration is complete.

The communication format also returns status and rolling timestamp data.

Once a module is created, you cannot change the communication format unless

you delete and recreate the module.

The table describes communication formats used with analog input modules.

Table 34 - Input Module Communication Formats

If you want the input module to return this data Choose this
communication format

Floating point input data Float data

Integer input data Integer data

Floating point input data with the value of the coordinated system time (from its local chassis) when the input data is sampled

(ST timestamped float data

Integer input data with the value of the coordinated system time (from its local chassis) when the input data is sampled

(ST timestamped integer data

Floating point input data with the value of the coordinated system time (from its local chassis) when the input data is sampled when the
1756-IF16 or 1756-1F8 module is operating in the differential mode

(ST timestamped float data - differential
mode

Floating point input data with the value of the coordinated system time (from its local chassis) when the input data is sampled when the
1756-1F16 or 1756-IF8 module is operating in the high-speed mode

(ST timestamped float data - high-speed
mode

Floating point input data with the value of the coordinated system time (from its local chassis) when the input data is sampled when the
1756-IF16 or 1756-1F8 module is operating in the
single-ended mode

(ST timestamped float data - single-ended
mode

Integer input data with the value of the coordinated system time (from its local chassis) when the input data is sampled when the 1756-
IF16 or 1756-1F8 module is operating in the differential mode

(ST timestamped integer data -
differential mode

Integer input data with the value of the coordinated system time (from its local chassis) when the input data is sampled when the 1756-
IF16 or 1756-1F8 module is operating in the high-speed mode

(ST timestamped integer data - high-
speed mode

Integer input data with the value of the coordinated system time (from its local chassis) when the input data is sampled when the 1756-
IF16 or 1756-1F8 module is operating in the single-ended mode

(ST timestamped integer data - single-
ended mode
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Table 34 - Input Module Communication Formats

If you want the input module to return this data

Choose this
communication format

Floating point input data when the 1756-1F16 or 1756-IF8 module is operating in the
differential mode only

Float data - differential mode

Returns floating point input data when the 1756-1F16 or 1756-IF8 module is operating in the
high-speed mode

Float data - high-speed mode

Floating point input data when the 1756-1F16 or 1756-IF8 module is operating in the
single-ended mode

Float data - single-ended mode

Integer input data when the 1756-1F16 or 1756-IF8 module is operating in the differential mode

Integer data - differential mode

Integer input data when the 1756-IF16 or 1756-1F8 module is operating in the high-speed mode

Integer data - high-speed mode

Integer input data when the 1756-IF16 or 1756-1F8 module is operating in the single-ended mode

Integer data - single-ended mode

Specificinput data that is used by a controller that does not own the input module

These choices have the same definition as the similarly-named options above except that they represent listen-only connections

between the analog input module and a listen-only controller

Listen only CST timestamped float data

Listen only CST timestamped integer data

Listen only float data

Listen only integer data

Listen only CST timestamped float data -
differential mode

Listen only CST timestamped float data -
high-speed mode

Listen only CST timestamped float data -
single-ended mode

Listen only CST timestamped integer data -
differential mode

Listen only CST timestamped integer data -
high-speed mode

Listen only CST timestamped integer data -
single-ended mode

Listen only Float data - differential mode

Listen only Float data - high-speed mode

Listen only Float data - single-ended mode

Listen only Integer data - differential mode

Listen only Integer data - high-speed mode

Listen only Integer data - single-ended
mode

Output Module Formats

The table describes the communication formats used with analog

output modules.

Table 35 - Output Module Communication Formats

If you want the output module return this data Choose this
communications format

Floating point output data Float data

Integer output data Integer data

Floating point output data and receives data echo values with a CST timestamp value

(ST timestamped float data
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Table 35 - Output Module Communication Formats

If you want the output module return this data Choose this
communications format

Integer output data and receives data echo values with a (ST timestamp value (ST timestamped integer data
Listen only float data

Specific input data that is used by a controller that does not own the output module Listen only integer data

These choices have the same definition as the similarly-named options above except that they represent listen-only connections - -

between the analog output module and a listen-only controller Listen only CST timestamped float data
Listen only CST timestamped integer data

Mod|fy Default COnfiguration RSLogix 5000 programming s?ftwarc autorr.latical.ly crcatcs-modulc-dcﬁncd.data
for Input Modules types and tags when a module is created. This section describes how to modify

the default configuration for input modules.

Data types symbolically name module configuration, input and output data. Tags
let you provide each a unique name, such as where the user-defined data type and
slot reside on the controller. This information is used to communicate data
between the controller and module.

Follow these steps to modify a default configuration.

1. On the New Module dialog box, make sure Open Module Properties is
checked.

2. Click OK.

M Module Properties: ENBT:4, (1756-1F61 1.1)

General | Connection | Module Info | Configuration | Alarm Configuration || Calibration | Backplane

Requested Packet Interval [RP): fO00 % me  (25.0- 7500 ms)
[ Inhibit Module

[] Major Fault On Contraller If Connection Fails ‘hile in Fun Mode

Usge Unicast Connection over EtherlMet/ [P

hodule Fault

Status: Offine 0k | [ Concel
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The Module Properties dialog box appears with tabs to access additional
module information. The Connection tab is the default.

General Connection | Modulelnfol Configulationl Alarm Configulationl Ealiblationl Backplanel

TIP Tabs can be selected in any order. The following examples are for
instructional purposes.

Connection Tab

The Connection tab on the Module Properties dialog box lets you enter a
requested packet interval (RPI), inhibit a module, and set a connection fault
when the module is in Run mode. The RPI provides a defined, maximum period
of time when data is transferred to the owner-controller.

M Module Properties: ENBT:4 (1756-1F611.1)

General | Connection | Module Info | Configuration || &larm Confiquration || Calibration | Backplane

Requested Packet Interval [RPI): 000 % ms  [25.0- 750.0 ms)
[ Inhibit Module

[ Majar Fault On Contraller IF Cannection Fails 'while in Fun Mode

Usze Unicast Connection aver Etherhlet/IP

Module Fault

Statuz: Dffline [ QK l[ Cancel l Apply

1. Choose from the options on the Connection tab.

Field Name Description

Requested Packet Interval (RPI) Enter an RPI value or use the default.

See Requested Packet Interval (RPI) in Chapter 2 for
more information.

Inhibit Module Check the box to prevent communication between
the owner-controller and the module. This option
allows for maintenance of the module without faults
being reported to the controller.

See Module Inhibiting in Chapter 3 for more
information.

Major Fault On Controller If Connection Fails While in | Check the box to create a major fault if there is a
Run Mode connection failure with the module while in Run
mode.

Forimportant information on this checkbox, see
‘Configure a Major Fault to Occur’ in the Logix5000
Controllers Information and Status Programming
Manual, publication 1756-PM015.
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Field Name

Description

Use Unicast Connection on EtherNet/IP

Displays only for analog modules using RSLogix5000
software version 18 or later in a remote EtherNet/IP

chassis. Use the default checkbox if there are no other
controllers in "Listen’ mode.

(lear the box if there are other 'listening’ controllers

in the system.

Module Fault

The fault box is empty if you are offline. The type of
connection fault appears in the text box if a fault
occurs when the module is online.

2. Do one of the following:

o Click Apply to store a change but stay on the dialog box to choose
another tab.

o Click OK if you are finished making changes.

Configuration Tab

The Configuration tab on the Module Properties dialog box lets you program
information on a channel-by-channel or module-wide basis. The number of
channels depends on the selected input module.

Il Module Propetties: Local:1 {1756-IF61 1.1) il

Generall Eonnectinnl Madule Info -~ Configuration |Alarm Eonfigurationl Ealibratinnl Eackplanel

~ Channel

[0 1] z2]3]4]5] Input Range: [10vwioy =l

Senzar Offset: IU-D

Scaling e Iﬁ
High Signal: High Engineerning: Notch Filter. B0 Hz i
I'IEI.EI v = |1D.D Digital Filter: ID _Ij ms
Low Signal: Low Enagineering
|-1D.D i = I-'IEI.EI

RTS: 100 _I me

Statuz: Offine

(]9 I Cancel | Anply | Help

1. Choose from the options on the Configuration tab.

Field Name

Description

Channel

Click the channel that is being configured.

Input Range

Choose the module’s input range to determine the
minimum and maximum signals that are detected by
the module.

See .page 40 in Chapter 3 for a chart showing range
and resolution

per module.

Sensor Offset

Type a value to compensate for any sensor offset
errors.
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Field Name Description

Notch Filter Use the default (60 Hz) or choose a frequency that
attenuates the input signal at this specified
frequency.

Digital Filter Choose a value in milliseconds that specifies the

time constant for a digital first order lag filter on the
input. A value of 0 disables the filter.

See page 54 in Chapter 4 for an amplitude chart
example.

Scaling You can scale only with the floating point data
format. Scaling lets you configure two points in the
module’s operating range with the associated low
and high points for this range.

See page 42 in Chapter 3 for details.

RTS Choose a value in milliseconds that the module
performs a Real Time Sample (RTS). This parameter
determines when the module scans all input
channels, stores data into memory, and multicasts
the update channel data.

Note: If the RTS value is less than or equal to the RPI,
each multicast of data from the module has updated
channel information. If the RTS value is greater than
the RPI, the module multicats at both the RTS value
and the RPI rate.

The module resets the RPI timer each time an RTS is
performed.

IMPORTANT The 1756-IR61, 1756-1T6l, and 1756-1T612 modules have additional
configurations, such as temperature units and cold option junctions.
See page 198 and page 199 for dialog box examples.

2. After the channels are configured, do one of the following:

o Click Apply to store a change but stay on the dialog box to choose
another tab.

o Click OK if you are finished making changes.
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Alarm Configuration Tab

The Alarm Configuration tab on the Module Properties dialog box lets you
program high and low limits, disable and latch alarms, and set a deadband or rate

alarm per channel.

For alarm information, see page 54 and page 55.

Il Module Properties: Local:1 (1756-1F61 1.1) X|

Generall Eonnectionl Mndulelnfnl Configuration  Alarm Configuration |Ealibrati0n| Backplanel

i~ Channel

[o [ 2| s[+]s|

Process Alams: wl
High High |1n7 ﬂl
High: |m— m|

Low Lo

<
F [~ Latch Process Alams

- o

____@].@ Iﬂi Llnlatchl

[” Latch Rate Alarm

Deadband;

Rate Alarm:

Statuz: Offline oK I

Cancel | Spply | Help |

1. Choose from the options on the Alarm Configuration tab.

Field Name Description

Channel Click the channel that is being configured.

Process Alarms!" Type a value for each of the four alarm trigger points
High High that alert you when the module has exceeded these
High limitations.

Low You also can use the respective slider icon 4wl
Low Low set a trigger value.

The Unlatch buttons are enabled only when the
module is online.

Disable All Alarms

Check the box to disable all alarms.

Important: When you disable all alarms, you
disable process, rate, and channel diagnostic alarms
(for example, underrange and overrange).

We recommend that you disable only unused
channels so extraneous alarm bits are not set.

Latch Process Alarms

Check the box to latch an alarm in the set position
even if the condition that causes the alarm
disappears.

Latch Rate Alarms

Check the box if the rate of change between input
samples exceeds the trigger point for the channel.
See page 55 in Chapter 4 for a sample rate of change
formula.

Deadband

Type a deadband value that works with the process
alarms. The deadband gauges the input data to set or
remove an alarm for a process alarm.

See an alarm deadband chart on page 55 in Chapter
4
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Field Name Description

Rate Alarm Type a value used to determine the rate of change to
trigger a rate alarm.

(1) Process alarms are not available in integer mode or in applications by using the 1756-IF16 module in the single-ended,
floating point mode. The values for each limit are entered in scaled
engineering units.

(2) Rate alarms are not available in integer mode or in applications by using the 1756-IF16 module in the single-ended,
floating point mode. The values for each limit are entered in scaled
engineering units.

2. After the channels are configured, do one of the following:

o Click Apply to store a change but stay on the dialog box to choose
another tab.

o Click OK to apply the change and close the dialog box.
o Click Cancel to close the dialog box without applying changes.
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(Calibration Tab

The Calibration tab on the Module Properties dialog box lets you recalibrate the
default factory calibrations, if necessary. Calibration corrects any hardware
inaccuracies on a particular channel.

B Module Properties: Local:2 (1756-1F61 1.1)

Generall Cnnnection] Module Info] Configurationl Alarm Configuration ackplane]

Calibration

Channel| Calibration Range Calg::tjlon Cagiaartatulson
(Counts)
1] -10to10Y 0.995169 1 OK
1 -10tod0Y 0.995207 1 Ok
2 -10tod0Y 0.95390m 2 Ok
3 -10tod0Y 0.995474 2 Ok
4 A0ta10ow 0.995901 2 oK MD!:luhB Last Succeszsfully
= |0tolny 0099054 1 oK Calibrated on; 7/11/2005

Statuz: Running Ok | Cancel | Help

See page 213 in Chapter 11 for specific module calibrations.

Although each dialog box maintains importance during online monitoring, some
of the tabs, such as the Module Info and Backplane, are blank during the initial
module configuration.

Some of the analog input modules, for example the 1756-IR6I and 1756-1T6I

modules, have additional configurations. These configuration dialog boxes are
explained on the following pages.
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c°nfigure the RTD Module The Resistance Temperature Detector (RTD) module (1756-IR6I) has
additional configurable points, temperature units, and 10 Q copper
offset options.

All of this module’s configuration tabs match the series listed for input modules,
beginning on page 191, except for the Configuration Tab. The dialog box
example and table show the additional settings for the 1756-IR6I module’s
temperature-measuring capability.

Il Module Properties: Local:Z (1756-IR6I 1.1) ﬂ

Generall Eonnectiunl Module Info - Configuration® |.-’-‘n.|alm Eunfiguralionl Ealiblaliunl Backplanel

i~ Channel
I? 1 | 2| 3| 4| 5| Input Range: I'thmxtodB?Dhms j
Senzar Type: |1D Ohm Cu 427 j

Scaling

- IEI.I:I
High Signal: High Enhgineering: seab s
|4E?.U C = |487.U Motch Filter: IEEI Hz 'l
Low Signial: Low Engiresting: Digital Filter: IEI _|j s

I-I'EI T = I-I'EI 10 Ohm Copper Offzst; |00 = Ohme

RTS: 100 _I ms

Temperature Urits:  ©* Celsius € Fahrenheit

Status; Offline Ok I Cancel | Apply | Help |

1. Choose from the additional options on the Configuration tab.

Field Name Description

Sensor Type Choose a RTD sensor type.

10 Ohm Copper Offset This feature needs to be set only if you choose a
Copper Sensor Type.

Choose a value to compensate for any copper offset
errors.

Temperature Units Select the temperature unit that affects all channels
Celsius per module.
Fahrenheit

2. After the channels are configured, do one of the following:

o Click Apply to store a change but stay on the dialog box to choose
another tab.

o Click OK to apply the change and close the dialog box.
o Click Cancel to close the dialog box without applying changes.
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Configure the Thermocouple
Modules

The 1756-1T6I and 1756-IT612 modules have additional configurable points,

temperature units, and cold junction options.

All of this module’s configuration screens match the series listed for input
modules, beginning on page 191, except for the Configuration Tab. The dialog
box example and table show the additional settings for the 1756-1T6I and 1756-

IT6I2 modules’ temperature-measuring capability.

Il Module Properties: Local:2 (1756-1T6I 1.1) i[

Generall Eonnectionl Module Info ~ Configuration® |Alarm Eonfigurationl Ealibrationl Backplanel
 Channel
IDx 1 | 2 | 3| 4| 5| Input Riange: I-12thu:u?8mV
Senzor Type: TC Type B
Scaling .
5 Offset: IU-U
High Signal High Engineering: BHSOrEHse
I?E.EI ‘C = I?’E.EI Motch Filter: IEIJ Hz 'I
Low Signal: Law Engineering: Digital Filter: IIJ o ms
|-12.E| ‘C = |20
; s ™ Cold Junction Disable  ColdJunction Difset
e " =" [~ Remote CJ Compensation I oo ‘C
Tempesature Units: © Celius € Fahrenheit
Statug: Offline Ok I Cancel | Apply | Help |

1. Choose from the additional options on the Configuration tab.

Field Name Description
Sensor Type Choose a thermoacouple sensor type.
Cold Junction Offset Choose a value to compensate for additional voltage that

effects the input signal.
See page 119 in Chapter 6 for details.

Cold Junction Disable Check the box to disable the cold junction.

Remote CJ Compensation Check the box to enable cold junction compensation for a
remote module.

Temperature Units Select the temperature unit that affects all channels per

Celsius module.

Fahrenheit

IMPORTANT The module sends back temperature values over the entire sensor

range as long as the High signal value equals the High engineering
value and the Low signal value equals the Low engineering value.

For the example above, if:
High signal = 78.0 °C, High engineering must =78.0.
Low signal =-12.0 °C, Low engineering must =-12.0

2. After the channels are configured, do one of the following:

o Click Apply to store a change but stay on the dialog box to choose
another tab.
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o Click OK to apply the change and close the dialog box.
o Click Cancel to close the dialog box without applying changes.

Modify Default c°nfiguration RSLogix 5000 programming software automatically creates module-defined data

for Output Modules

200

types and tags when a module is created. This section describes how to modify
the default configuration for output modules.

Data types symbolically name module configuration, input and output data. Tags
let you provide each a unique name, such as where the user-defined data type and
slot reside on the controller. This information is used to communicate data
between the controller and module.

Follow these steps to modify a default configuration.

1. On the New Module dialog box, make sure Open Module Properties
is checked.
2. Click OK.
I Module Properties: ENBT: 6 (1756-0F6V1 1.1) rg|

General| Connection | Module Info || Configuration | Cutput State | Limits | Calibration | Backplane

Requested Packet Interval (RPL | P5.0 3 ms  (25.0-750.0 ms)
[ Inhibit Module

[ Major Fault On Controller If Connection Fails While in Fun Mode

Use Unicast Connection aver Etheriet/IP

b mdule Fault

Status: Offline [ Ok, l’ Cancel ] Apply

The Module Properties dialog box appears with tabs to access additional
module information. The Connection tab is the default.

General  Connection |M0dule|nfo| Eonfiguralinnl DutputStateI Lirnits | Calibralinnl Backplanel

TIP Tabs can be selected in any order. The following examples are for
instructional purposes.
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Connection Tab

The Connection tab on the Module Properties dialog box lets you enter a
requested packet interval (RPI), inhibit a module, and set a connection fault
when the module is in Run mode. The RPI provides a defined, maximum period
of time when data is transferred to the owner-controller.

B Module Properties: ENBT: 6 (1756-0F6¥1 1.1) g|

General lZDWTBC“U”|Moc|u||3|nf0 Configuration | Output State || Limits | Calibration | BEackplane

Requested Packet Interval (RP: | P50 % s (25.0-750.0 ms)
[ Inhibit Hodule

[ Major Fault On Controller If Cannection Fails Whils in Fun Mode

Uze Unicast Connection aver Etheret/IP

M odule Fault

Status: Offine ok ][ Camcel | pob

1. Choose from the options on the Connection tab.

Field Name Description

Requested Packet Interval (RPI) Enter an RPI value or use the default.

See Requested Packet Interval (RPI) in Chapter 2 for

more information.

Inhibit Module Check the box to prevent communication between
the owner-controller and the module. This option
allows for maintenance of the module without faults
being reported to the controller.

See Module Inhibiting in Chapter 3 for more

information.
Major Fault On Controller If Connection Fails While in | Check the box to create a major fault if there is a
Run Mode connection failure with the module while in Run
mode.

For important information on this checkbox, see
‘Configure a Major Fault to Occur’ in the Logix5000
Controllers Information and Status Programming
Manual, publication 1756-PM015.

Use Unicast Connection on EtherNet/IP Displays only for analog modules using RSLogix5000
software version 18 or later in a remote EtherNet/IP
chassis. Use the default checkbox if there are no other
controllers in "Listen mode.

(lear the box if there are other 'listening’ controllers
in the system.

Module Fault The fault box is empty if you are offline. The type of
connection fault appears in the text box if a fault
occurs when the module is online.

2. Do one of the following:

Rockwell Automation Publication 1756-UM009D-EN-P - March 2015 201


http://literature.rockwellautomation.com/idc/groups/literature/documents/pm/1756-pm015_-en-p.pdf

Chapter 10

Configure ControlLogix Analog 1/0 Modules

202

o Click Apply to store a change but stay on the dialog box to choose

another tab.

o Click OK to apply the change and close the dialog box.

o Click Cancel to close the dialog box without applying changes.

Configuration Tab

The Configuration tab lets you program information on a
channel-by-channel basis. The number of channels depends on the selected

output module.

General | Connection | Module Info

Il Module Properties: Local:2 {1756-0F6YI 1.1) £|

i Output Slatel Lirnits I Ealibralinnl Backplanel

 Channel

o 1] 2] 3] 4]s|
Scaling
High Signal: High Enginesning:
|1 oo i = 100
Low Signal: Low Enaineering:
|-1D.EI Y = |-1EI.IJ

Senzor Offset: IIJ.EI

[~ Hold for Iitialization

Status: Offine

o]

Cancel | Apply | Help

1. Choose from the options on the Configuration tab.

Field Name

Description

Channel

Click the channel that is being configured.

Sensor Offset

Type a value to compensate for any sensor offset
errors.

Hold for Initialization

Check the box to have outputs hold their present
state until the output values match the controller
values.

See page 155 in Chapter 8 for details.

Scaling

You can scale only with the floating point data
format. Scaling lets you configure any two signal
points in the module’s operating range with the
associated low and high points for

this range.

See page 42 in Chapter 3 for details.

2. After the channels are configured, do one of the following:

o Click Apply to store a change but stay on the dialog box to choose

another tab.

o Click OK to apply the change and close the dialog box.
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Output State Tab

The Output State tab lets you program output behavior in Program and

Fault modes.

Il Module Properties: Local:2 {(1756-0F6YI 1.1) x|

Eeneral' Ennnectionl Modulelnfo' Configuration® DU‘PUtSIG

| Limits I Calibration Eackplane'

i~ Channel

[0 1] 2]3]4]5]
Cutput State in Program Mode

% Hold Last State

€ User Defined Value:
™ Bamp to Wser Definedialue

Famp Fate: 000

per Sec

Cutput State in Fault Mode
% Hold Last State

" User Defined Yalue:

—

I Fiamp boWser Defined Yalue

- Commurnications Failure—
YWhen communications fail in
Frogram kode:

% Leave outputs in Program Mode state
{" Change outputs to Fault Mode state

Status: Dffline

o]

Cancel | Apply | Help

1. Choose from the options on the Output State tab.

Field Name Description
Channel Click the channel that is being configured.
Ramp Rate Displays the ramp rate set on the Limits tab.

Output State in Program Mode

Hold Last State
User Defined Value

Select the output behavior in Program mode. If User
Defined Value, type a value for the output to transition to
when in Program mode.

Ramp to User Defined Value

Box is enabled if User Default Value is entered. Check the
box for ramping to occur when the present output value
changes to the User Default Value after a Program
command is received from the controller.

See page 155 in Chapter 8 for details.

Output State in Fault Mode

Hold Last State
User Defined Value

Select the output behavior in Fault mode. If User Defined
Value, type a value for the output to transition to when a
communicaton fault occurs.

Ramp to User Defined Value

Box is enabled if User Default Value is entered. Check the
box for ramping to occur when the present output value
changes to the Fault Value after a communication fault.

See page 155 in Chapter 8 for details.

Communication Failure

When communication fails in Program Mode:
Leave outputs in Program Mode state
Change outputs to Fault Mode state

Select the behavior of the outputs if communication fails
in Program mode.

Important: Outputs always go to Fault mode if
communications fail in Run mode.

2. After the channels are configured, do one of the following:

o Click Apply to store a change but stay on the dialog box to choose

another tab.

o Click OK to apply the change and close the dialog box.

o Click Cancel to close the dialog box without applying changes.
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Limits Tab

The Limits tab lets you program clamping and ramp limitations that can prevent
damage to equipment.

Il Module Properties: Local:2 {1756-0FG¥I 1.1) il

Generall Cnnnectionl Mndulelnfnl Cnnfiguratinnl Output State®  Limits |Ca|ihratiu:un| Backplanel

i~ Charinel
o1 le]s]«fs] " i

m ] [~ Latch Limit &larms

. Unlateh A”l - [~ Latch Rate Alam
High Clarmp: |1D [Wlateh | 7
Law Clamp: |107 Unlatch | -

¥ Eamp in Fun Mode
per Sec

Fiamp Rate: |5-U Unlatchl Jet——4N]

Status: Offfine Ok I Cancel | Apply Help

1. Choose from the options on the Limits tab.

Field Name Description
Channel Click the channel that is being configured.
Limits Type a high and low clamp value that limits the
High Clamp output from the analog module within this range.
Low Clamp See page 138 and page 156 for details.
See Important on page 205.
Ramp in Run Mode Check the box to enable ramping in Run mode.
Ramp Rate Entry field is enabled if the Ramp in Run Mode box is

checked. Type a value that sets the maximum ramp
rate for a module in Run mode.

See page 155 in Chapter 8 for details.

Disable All Alarms Check the box to disable all alarms.

Important: When you disable all alarms, you
disable process, rate, and channel diagnostic alarms
(for example, underrange and overrange).

We recommend that you disable only unused
channels so extraneous alarm bits are not set.

Latch Limit Alarms Check the box to latch an alarm if the controller data
value exceeds the clamping limit.

See page 156 in Chapter 8 for details.

Latch Rate Alarm Check the box to latch an alarm if the output single
changes at a rate that exceeds the ramping limit.

See page 155 in Chapter 8 for details.
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IMPORTANT Clamping is only available in floating point mode.

(lamp values are in engineering scaling units and are not
automatically updated when the engineering high and low scaling
units are changed. Failure to update the clamp values can generate a
very small output signal that could be misinterpreted as a hardware
problem.

2. After the channels are configured, do one of the following:

o Click Apply to store a change but stay on the dialog box to choose
another tab.

o Click OK to apply the change and close the dialog box.
o Click Cancel to close the dialog box without applying changes.

(Calibration Tab

The Calibration tab lets you recalibrate the default factory calibrations, if
necessary. Calibration corrects any hardware inaccuracies on a particular channel.

= Module Properties - Local:10 [1756-0F6¥1 1.1) E

Generall Ennnectionl Mndulelnfnl Eonfiguratinnl DutputStatel Limitz ~ Calibratiar | Backplanel

Calibration | Calibration | SO0 | oo ation
Channel — aain Offzet Status
o [Countz)

0 =0tod0w 1.002330 12 QK

1 =0tod0w 1.002808 g QK

2 =0tod0w 1.001099 ) QK

3 =0tod0w 1.002075 7 QK

4 A0tod0Y 1 000977 g Ok MDF'U'E Last SUCCESSfulL','
5 A0ty T 7 ok Calibrated on; 3/11/338

Status: Running 0k I Cancel ] Help

See Chapter 11 for specific module calibrations.

Although each dialog box maintains importance during online monitoring, some
of the tabs, such as the Module Info and Backplane, are blank during the initial
module configuration.

Download COnfiguration Aiter z;)u have’ 1c:hangiled thf C(c)lniilguration data for h;1 modulej, theh ch:.mfge does. not
take affect until you download the new program that contains that information.

Data to the Module This downloads the entire program to the controller, overwriting any existing
programs.
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Follow these steps to download the new program.

1. At the top, left corner of the RSLogix 5000 software program, click the

status Elv icon.

2. Choose Download.

The Download dialog box appears.
3. Click Download.

Edit COnfiguration After you have set configuration for a module, you can review and change your
choices in the RSLogix 5000 programming software. You can download the data
to the controller while online. This is called dynamic reconfiguration.

Follow these steps to edit a module’s configuration.

1. On the Controller Organizer, right-click an I/O module and choose
Properties.

The Module Properties dialog box appears.

Il Module Properties: Local:1 (1756-1F6I 1.1) x|

General | Connectionl Module Info| Eonfiguration' Alarm Configuration' Calibration' Backplanel

Type: 17564FEl E Channel lzolated Yoltage/Current Analog Input
‘endor: Allen-Bradiey
Parent: Local
M ame: I' solated_|nput_Module Clot |1 :Il
Drescription; | ﬂ
-
Camm Farmat: I Float Data j

Revigion; |1_ I1 _Ij Electonic Keying: IEompatibIe F.eving j

Status: Dfffne 0K I Cancel | Loply | Help

2. Click a tab that contains the fields that you want to edit.

3. Make any changes, and then click OK.
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Reconfigure Module Y;(:ur module cafrll opclrjtcfin cithcthcmote Rlllln crlnbodil or Rfun modc:.1 Yf)u Ic{:an
. change any configurable features that are enabled by the software only in Remote
Parameters in Run Mode Ron caode

The example shows the Configuration tab for the 1756-IF6I module while it is in
Run mode.

B Module Properties: Local:2 (1756-1F611.1)

General] Ennnection"] Module [nfa ;| larrm Eonfiguralion] Ealibration] Eackplane]

Channel
’T ! | 2| 3| 4 | 3 | Input A ange: |-1EI\-"to1EI\-" j
Senzar Offset: oo
Scaling

High Signal: High Engineering: Hotch Filter: EDHz jv
100 Y 100 Diigital Filker: a _|:I s

Law Signal: Law Engineering:
100 W = |00
RBTS: a0 _I ms

Statuz: Running ok | Cancel ‘ Apply ‘ Help

If any feature is disabled in either Run mode, change the controller to Program
mode and follow these steps.

1. Make the necessary configuration changes.

2. Do one of the following:

o Click Apply to store a change but stay on the dialog box to choose
another tab.

o Click OK if you are finished making changes.
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When you try to download new configuration data to the module, the
following warning appears.

RSLogix 5000

! E DAMGER: Caonfiguration change in multi-controller spstems.

IF i ar reore controllers are sharing this module, applying these
configuration changes could affect the operation of the other
caontrallers.

I Inhibit this connection before applying configuration change

3 Inhibiting connection may prevent re-connecting
ta this module until other controllers have been
appropriately configured.

3 If configuration changes are accepted without
inhibiting this connection then other controller(z] in

the system may mizinterpret data, until other
cantrallerz] have been appropriately configured.

Apply changes to module configuration?

Yes Mo Help

IMPORTANT If you change the configuration for a module, you must consider whether
the module has more than one owner-controller. If so, be sure each owner
has exactly the same configuration data as the others.

For more information on changing configuration in a module with multiple
owner-controllers, see page 31.
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Reconfigure Parameters
in Program Mode

Change the module from either Run or Remote Run mode to Program mode
before changing configuration in the Program mode. Follow these steps.

1. At the top, left corner of the RSLogix 5000 software program, click the

status Elv icon.

i RSLogix 5000 - Controller [1756-L61]*

File Edit View Search Logic Communications Tools ‘Window Help

a|w|d| 2| 3[=|@f o] o] Eaw & v
Rem Run B Funbhodk I 0 Pt [ AB_ETHIP-1110 88 52 3B sckplans\0"
Mo Foces Go Offline LQ_‘

KImE=A = =] SR B3 K02 EOA RSA
| [ T T |

Program Hlade Module Properties: Local:2 (1756-1F61 1.1)
' 43

KJ Cankrg
[ Cankrg Generall Connectionl Module Info - Configuration ]Alarm Configur
(3 Power LS5 Channel

- ﬁ%ﬁsmnn [0 1]2]|3]4]s Input Range:
gty

Mo Edits

C% Me Sensor Offset
[ Unschg Sealing .
H-£5] Mation Gro Controller Properties High Signal: High Engineering: [otch Filter:
o ; C

2. Choose Program mode.

A window appears asking if you want to change the controller mode to
remote program mode.

RSLogix 5000

! E Change controller mode to Remote Program?
L

Es o

3. Click Yes.

4. Make any necessary changes. For example, the RPI can be only changed in
Program mode.

5. Do one of the following:

o Click Apply to store a change but stay on the dialog box to choose
another tab.

o Click OK if you are finished making changes.
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Before the RPI rate is updated online, RSLogix 5000 software verifies your
desired change.

RSLogix 5000 [

': DARGER, Connection Inkerruption.

£ _hanging connection parameters onine vall inberrupt connectionis) to the module
aed Lo any modules connecied Uirough Uis modue,
_onnechion(s) from other controlers may be broken.

_onnechion paramaters changsd that inberrupt connecthons ars:
RFI

Appky thanyes?

e ] ™ |

6. Click Yes to verify any software changes.

The RPI, in this example, is changed and the new configuration data is
transferred to the controller.

We recommend that you change the module back to Run mode after
changes are made in Program mode.

COnfigure 1/0 Modules in There are separate communication modules available for different networks to
. configure I/O modules in a remote chassis. The ControlNet and EtherNet/IP
a Remote Chassis communication modules must be configured in the local chassis and the remote
chassis to handle network protocol.

You can then add new I/O modules to the program via the communication
module.

Follow these steps to configure a communication module for the local chassis.
This module handles communication between the controller chassis and the
remote chassis.

1. On the Controller Organizer, right-click I/O Configuration and choose
New Module.
The Select Module dialog box appears.

2. Click the ‘+” next to Communications for a list of
communication modules.

3. Choose a communication module for the local chassis and click OK.

4. Click OK to accept the default major revision.

The New Module dialog box appears.
5. Configure the communication module in the local chassis.
For more information on the ControlLogix ControlNet module, see

ControlNet Modules in Logix5000 Control Systems,
publication CNET-UMO01.
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View Module Tags

For more information on the ControlLogix EtherNet/IP Bridge module,
see EtherNet/IP Modules in Logix5000 Control Systems User Manual,
publication ENET-UMO001.

6. Repeat steps 1...5 to configure a communication module for the
remote chassis.

7. Configure the communication module in the remote chassis.
Now you can configure the remote I/O modules by adding them to the

remote communication module. Follow the same procedures as you do for

configuring local I/O modules, starting on page 186.

8. Click Reset for the appropriate point setting in the Reset Latched
Diagnostics column.

9. Click OK.

When you create a module, a set of tags is created by the ControlLogix system
that can be viewed in the Tag Editor of the RSLogix 5000 software. Each
configured feature on your module has a distinct tag that can be used in the
processor’s ladder logic.

Follow these steps to access a module’s tags.

1. At the top of the Controller Organizer, right-click Controller tags and
choose Monitor Tags.
The Controller Tags dialog box appears with data.

2. Click the slot number of the module for which you want to
view information.

Scops: | f Conroliar - fhuw Showe Al
|| Mame & | vaue *|rocaMak *|shie | Data Type
[ = Locat 2L ChiCenig | f...} [ob AB:1756_AIB_Str...
+ Lonzal 2 0 Ch Conilig B LAZNNNZE Hex INT
- Local2.C.ChI Config AL 0 Decimal pooL
|| Local: L L Lonhg Fr... o Dacamal BUUL
Locak2:C.ChConfig ... o Diecimal BOOL
| + Lowzal 2 0 O Conilig Di n Dipimal INT
- 1 Local:2.C.Ch1 Conhg T... 0 Decimal INT
| + Locab.Uhllonhg ... o Dacamal NI
Locak2:C.ChIConfgL... -10.0 Float REAL
| Linzal 2 € Chil Coniiy Hi m.n Flial REAL
- Local2C.Ch Config L. -10.0 Mot MECAL
|| Local:&:L Ukl Uonhg Hi... 10.0 Hozt HEAL
Locak2:C.ChIConfgL... -10.0 Float REAL
| Lonzal 2 0 Ch Corilig H m.n Flial REAL
- Local2C.Ch Config L. -10.0 Mot MECAL
|| Locak::L.UhlLonhg H... 10.0 Hloak HEAL
Locak2:C.Ch Config AL, 0.0 Float REAL
Lonzal 2 € Chl Corilig © n.n Flinal REAL
b Locab2:C Ch2Canlig Lol {oa} AD:17SE_AIG_Sh...
|| # Locat2Lhitanhg foerd {oee} AR 56_AlE_Sh...
+ Locat2:C.ChdCanfig f...} P ABAT75E_AIE_Sir..
|| Local 20 RSy ...} P AR 1756_AIR_Sir
|| Locat2d Hoooh) {oan} AD:175C_AIG_Flo...
+ Locati] ChanneF aulk: 2§0000 000... Eirary L)
Locat2:.ChOF auk 1 Diecimal BOOL

See Appendix A for details on configuration tags.
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Notes:
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Calibrate the ControlLogix Analog I/0 Modules

Introduction Your ControlLogix analog I/O module comes from the factory with a default
calibration. You can choose to recalibrate your module to increase its accuracy for
your specific application.

You do not have to configure a module before you calibrate it. If you decide to
calibrate your analog I/O modules first, you must add them to your program.

This chapter describes how to calibrate ControlLogix analog modules.

Topic Page
Difference of Calibrating an Input Module and an Output Module 214
Calibrate Your Input Modules 215
Calibrate Your Output Modules 238

IMPORTANT Analog 1/0 modules can be calibrated on a channel by channel basis or with
the channels grouped together. Regardless of which option you choose, we
recommend you calibrate all channels on your module each time you
calibrate. This helps you maintain consistent calibration readings and
improve module accuracy.

(alibration is meant to correct any hardware inaccuracies present on a
particular channel. The calibration procedure compares a known standard,
either input signal or recorded output, with the channel’s performance and
then calculating a linear correction factor between the measured and the
ideal.

The linear calibration correction factor is applied on every input or output
same to obtain maximum accuracy.
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Difference of Ca"brating Although the purpose of calibrating analog modules is the same for input and

an Input Module and
an Qutput Module

output modules, to improve the module’s accuracy and repeatability, the
procedures involved differs for each.

e When you calibrate input modules, you use current, voltage, or ohms
calibrators to send a signal to the module to calibrate it.

o When you calibrate output modules, you use a digital multimeter (DMM)
to measure the signal the module is sending out.

To maintain your module’s accuracy specifications, we recommend you use
calibration instruments with specific ranges. The table lists the recommended

instruments for each module.

Module

Recommended Instrument Range

1756-1F16 & 1756-1F8

0...10.25V source +/-150 pV voltage

1756-IF6CIS

1.00...20.00 mA source +/-0.15 pA current

1756-IF6l

0...10.00V source +/-150 pV voltage
1.00...20.00 mA source +/-0.15 pA current

1756-IR6l

1.0...487.0 Q resistors™ +/-0.01%

1756-1T6l & 1756-1T612

-12mV...78 mV source +/-0.3 pV

1756-0F4 1756-0F8

DMM better than 0.3 mV or 0.6 pA

1756-0F6VI

DMM with resolution better than 0.5 pV

1756-0F6(CI

DMM with resolution better than 1.0 pA

(1) We suggest you use these precision resistors.
KRL Electronics - 534A1-1R0T 1.0 0hm 0.01% / 534A1-487R0T 487 Ohm 0.01%

A precision decade resistor box also can be used that meets or exceeds the required accuracy specifications. You are
responsible for assuring that the decade box maintains accuracy by periodic calibration.

IMPORTANT

Do not calibrate your module with an instrument that is less accurate than
those recommended (for example, calibrate a 1756-1F16 module with a

voltage calibrator of greater than +/-150 pV accuracy), to avoid anomalies.

+  (alibration appears to occur normally but the module gives inaccurate data during
operation.

+  Acalibration fault occurs, forcing you to abort calibration.

+  The calibration fault bits are set for the channel you attempted to calibrate. The bits
remain set until a valid calibration is completed.

In this case, you must recalibrate the module with an instrument as
accurate as recommended.

Calibrating in Either Program or Run Mode

You must be online to calibrate your analog I/O modules by using
RSLogix 5000 software. When you are online, you can choose either Program or
Run mode as the state of your program during calibration.
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Calibrate Your Input Modules

We recommend that your module be in Program mode and not be actively
controlling a process when you calibrate it.

IMPORTANT The module freezes the state of each channel and does not update the
controller with new data until after the calibration ends. This could be
hazardous if active control were attempted during calibration.

Input calibration is a multi-step process that involves multiple services being sent
to the module. This section has four parts as shown in the table. Each input
module requires attention be paid to specific calibration ranges.

Topic Page
Calibrating the 1756-IF16 or 1756-1F8 Modules 215
Calibrating the 1756-IF6CIS or 1756-1F6] Modules 21
(alibrating the 1756-IR6I 227
(alibrating the 1756-IT6l or 1756-1T612 232

Calibrating the 1756-1F16 or 1756-1F8 Modules

The 1756-1F16 or 1756-IF8 modules are used in applications requiring voltage
or current. The modules offer four input ranges:

e -10..10V
o 0.5V

e 0..10V

e 0..20mA

However, you can only calibrate these modules using a voltage signal.

IMPORTANT Regardless of what application range is selected prior to calibration, all
calibration uses a +/-10V range.
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While you are online, you must access the Calibration tab on the Module

Properties dialog box. See page 197 in Chapter 10 for procedures.

Follow these steps to calibrate your module.

IMPORTANT The 1756-IF16 module is used in the screen facsimiles for the
calibration process. However, the procedures are the same for
the 1756-IF8 module.

1. Connect your voltage calibrator to the module.

2. Go to the Calibration tab on the Module Properties dialog box.

B Module Properties: Local: 3 (1756-1F16 1.1)

General | Connection | Module Info | Configuration | Calibration | Backplane
e | Calibration | Calibrati » Lo
Channel| Calibration Range a'g;;u” Offzet an -
[Courts) | Status

1] -10to10% 1.006373 15 OK
1 -10to10% 1.006356 15 OK
2 -10to10% 1.006251 15 OK
3 -10to10% 1.006510 15 OK
4 A0to10w 10068447 18 Ok Mc-;lule Last Successfully
5 |-10tm10v 1006013 18, OK 1515'!}'13[85;.?5'9”8”:
5] -10to10% 1.006394 18 Ok
7 -10to10% 1.006200 18 OK
i -10to10% 1.005994 18 OK
g -10to10% 1.005752 18 OK
10 -10to10% 1.005913 18 OK s

Statuz: Running ak. l [ Cancel ]

3. Click Start Calibration to access the Calibration Wizard to step through
the process.

If your module is not in Program mode, a warning message appears. You
must manually change the module to Program mode before clicking Yes.

DAMGER. Calbration should not be perfarmed on a madule cunently being used for contral.
I hese alen esasts & mndide idenhty mismatch

All chanrets will lieece al thein cunenl vahues, and contiol may be intenupled.
Continue with Calibration?

-

Tes H No H Help I
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4. Set the channels to be calibrated.

)/ 3
) Calibration Wizard - Select the Channel{s) to Calibrate FE
) " -
| Select the channel(s) to | Calltion | Caliration Callaration | i retion
calibrate using the lannel | Calibrate?| o N Gain Statys
N "Calibrate?' checkbos, (Countz)
i 0 A0totfy | 1008373 15 0K
)
| Then choose to aither 0410 1 006356 13 Ok
Calibrate the Qhannels in 2 A0to10Y 1 00E251 15 oK
[Groups or Calibrate |
Channels One Channel 3 O |otetoy 1.006510 13 Ok
|| @@z 4 [ |40ttov | 1006817 18] oK
5 [ |ototov 1006013 18 Ok,
Press "Mest' bo cantinue, 5 [ |-0tat0y 1.0068334 18 Ok
7 |:| S10to 10y 1008200 18 Ok
5 R =y PN —rT—
» (%) Calibrate Channels in Groups () Calibrate Channels One at a Time
[ Mewt » ] [ Stop ] ’ Help ]
TIP You can select whether to calibrate channels in groups all at once or

each channel at a time. The example above shows channels 0,1 being
calibrated at the same time for instructional purposes.

We recommend you calibrate all channels on your module each time
you calibrate. This helps you maintain consistent calibration readings
and improve module accuracy.

5. Click Next.

The Low Reference Voltage Signals wizard appears to show which
channels are calibrated for a low reference and the range of the calibration.
It also shows what reference signal is expected at the input.

Calibration Wizard - Attach Low Reference Voltage Signals

Attach Low Fef ibret Laty
sigzgl[s]?ow ind?czrteer;ce Channel | Calibrate? Callél;;agt::n Reference
channel(z). ["oktz)
0 v ~10to10Y 0.ao
Channels; 0,1
1 A0ta 10y 0.00
Press "Nest” to start — O
calibration, ]
¢ | B
[
[
[
[l
I <Back ” Mest » l l Stop ] I Help
6. Click Next.
TIP Click Back to return to the last window to make any necessary

changes. Click Stop to halt the calibration process, if necessary.
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7. Set the calibrator for the low reference and apply it to the module.

A Results wizard displays the status of each channel after calibrating for a
low reference. If channels are OK, continue. If any channel reports an
error, retry step 7 until the status is OK.

Calibration Wizard - Results

Press "Next" togo on to ] Calibration Low A
High Reference test. Channel | Calibrate? Range Reference |  Status
(Volts)
0 A0to10v oo oK
1 A0to10v oo o
| 2 | B\
| s | B
| 8 | H
] ¥
[ Mt l I Stap ] [ Help

8. Set the calibrator for the high reference voltage and apply it to
the module.

The High Reference Voltage Signals wizard appears to show which
channels are calibrated for a high reference and the range of the
calibration. It also shows what reference signal is expected at the input.

Calibration Wizard - Attach High Reference Voltage Signals rﬁ
Attach High Ref ot IHELD 4
sigzgl[s] E Se|:£$nce Channel | Calibrate? Ca}l_‘ljt;;a;::n Reference
channel(z). [volts)

i A0t 10y 1025
Channels: 0,1
1 | M |rowioy 1025
| 2 | |
Prqss "He:-ct" to shart B |
calibration. ]
]
]
0 a
[ Mext: ] [ Stop ] l Help

9. Click Next.
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A Results wizard displays the status of each channel after calibrating for a
high reference. If channels are OK, continue. If any channel reports an
error, retry step 8 until the status is OK.

! .
| Calibration Wizard - Results E|
i -
V]t . _— High ~
Press "Mest" to continue, Calibrat] o
i Channel | Calibrate? aéa;g;on Reference Status
) (Woltz)
! i A0to 10y 1025 0K
: 1 A0t 10y 1025 OK
| 2 | F
| 3 | H
] | 4 | F
0
0
0
L v

After you have completed both low and high reference calibration, this
window shows the status of both.

v

Calibration Wizard - Calibration Completed £|
Calibration of selected ) Calibration Ly High *
channel(s] has been Channe! | Caliorate? Range Reference Status Reference
completed successfully,

i] S0to10Y 0.00% | QK 1025% (
The calibration constants 1 -0tatoy noow | oK 1025y ¢
of the selected ]
channels] have been  ———
saved, O
|+ | A
]
]
— 1B a

10. Click Finish.
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The Calibration tab on the Module Properties dialog box shows the
changes in the Calibration Gain and Calibration Offset.

The date of the latest calibration also displays.

Il Module Properties: Local:

General | Connection | Module Info || Configuratio | Backplane
| Calibration| Caliorati A -
Channel| Calibration Range Callgra?:on Offset on Start Calibratior
(Counts) | Status
1] S0t 10 1.006435 15 Ok
1 ~0to10% 1006433 15 OK
2 ~0t010% 1.006251 15 OK
3 0to10Y 1.006510 15 Ok
4 A0ta10 Y 100647 18| OK Module Last Succezsfully
z A0t0d0Y 1 00RO 15 oK Calibrated on: 3/9/2010
g 0to10Y 1.006394 18] Ok
7 “0to10% 1006200 18 OK
g ~0te10% 1.00559594 18 OK
g -0t 10Y 1.005752 18] Ok
10 |-10t010% 1.005913 16| OK  w
Statuz: Running Ok ] ’ Cancel

11. Click OK.
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Calibrating the 1756-1F6CIS or 1756-1F6] Modules

The 1756-IF6CIS module can be used for applications that require current only.
The 1756-IF61 module can be used for applications requiring voltage or current.
Calibrate the modules for your specific application.

Calibrating the 1756-IF6l for Voltage Applications

During 1756-IF6I module calibration, 0.0V and +10.0V external references are
applied consecutively to the module’s terminals. The module records the
deviation from these reference values (that is, 0.0V and +10.0V) and stores it as
calibration constants in the module’s firmware. The internal calibration constants
are then used in every subsequent signal conversion to compensate for circuit
inaccuracies. The 0/10V user calibration compensates for all voltage ranges on
the 1756-IF61 module (0-10V, +/-10V, and 0-5V) and compensates for
inaccuracies of the module’s entire analog circuitry, including input amplifier,
resistors, and the A/D convertor.

The 1756-1F6] offers 3 input voltage ranges:
e -10...10V
o 0..5V
e 0..10V

IMPORTANT Regardless of what voltage application range is selected prior to
calibration, all voltage calibration uses a +/-10V range.

Calibrating the 1756-IF6CIS or 1756-1F6l for Current Applications
The 1756-IF6CIS and 1756-IF61 modules offer a 0...20 mA current range.

Calibrating the modules for current uses the same process as calibrating the 1756-
IF6I for voltage except the change in input signal.
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While you are online, you must access the Module Properties dialog box.

See page 191 in Chapter 10 for procedures.

Follow these steps to calibrate your module.

IMPORTANT

The following examples show how you calibrate the
1756-IF61 module for voltage. Calibrating the modules for current
uses the same process as calibrating the 1756-1F61 module for voltage

except the change in input signal.

1. Connect your voltage calibrator to the module.

2. Go to the Configuration tab on the Module Properties dialog box.

I Module Properties: Local:0 (1756-1F61 1.1)

General | Connection Modulelnf0| Corfiguration |Alarm Configuration | Calibration | Backplane
Charnel
o P trpot-Fange: » [0V 10V A4
I | LA | S| | e | P E
Senzor Dffzet:
Scaling .
High Signal: High Engineering: Notch Filtar:
|-ID'D |v = |1D'D Digital Filter: s
Laow Signal: Law Engineering:
[0 |y = |00
RTS: 100 2| ms
Statuz Running l ar. ] [ Carcel ] Apply

3. At the Input Range, choose the range from the pull-down menu to
calibrate the channels.

4. Click OK.
5. Click the Calibration Tab on the Module Properties dialog box.

I Module Properties: Local:0 (1756-1F61 1.1)

? General | Connection | Module Info || Configuration | Alam Configuration | Calibration | Backplane
teecan | CalbEEHON] ~ »
Channel| Calkration Range| | Offset |- e - HErEE e
Gain Status
1 [Counts)
4 0 S0t 10 1.000793 1 [0].4
i 1 -10ta 10 0993413 1 Ok
| 2 S0to10 0999329 1 Ok
3 S0t 10 0995657 2 [0].4
1 4 |10tat0v 0.997803 2 ok Module Last Successtully
4 Calibrated or:
5 S0to0 0993718 u] Ok 10/26/3008
1 status: Running Ok ] [ Cancel
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6. Click Start Calibration to access the Calibration Wizard to step through

the process.

If your module is not in Program mode, a warning message appears. You
must manually change the module to Program mode before clicking Yes.

RSLogix 5000

N

DAMGER. Calibration should not be performed on a module curently being used for contral.
There alzo ewzts a module idantity mismatch.

Al channels wil freeze at their current values, and conbrol may be ntenupted.
Continue with Calibration?

7. Set the channels to be calibrated.

Calibration Wizard - Select the Channel(s) to Calibrate

Select the channellz) to
calibrate using the
"Calibrate?" checkbos,

Then chooze to either
Calibrate the Channels in
[Groups or Calibrate
Channelz One Channel
at a Time

Press "Mest” to continug.

X
\

N o Calibration T
Chanrel | Calirats? Cagz:f;f” Ca"g::m ( ('?Dfl:?de;) Cag?;f:f“
0 ADto10Y | 1.000793 i oK
1 ADto10Y | 0998413 1 oK
2 ADto10Y | 0999329 1 oK
3 ADto10Y | 0998657 2 oK
4 ADto10Y | 0997803 2 oK
5 [ ] |-0tt0v | 07 0 oK

TIP You can select whether to calibrate channels in groups all at once or
each channel at a time. The example above shows all channels are

» (%) Calibrate Channels in Groups

{7 Calibrate Channels One at a Time

[ Mext » H

Stop l

l Help

|

calibrated at the same time.

We recommend you calibrate all channels on your module each time

you calibrate. This helps you maintain consistent calibration readings
and improve module accuracy.

8. Click Next.
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The Low Reference Voltage Signals wizard appears to show which
channels are calibrated for a low reference and the range of the calibration.
It also shows what reference signal is expected at the input.

Calibration Wizard - Attach Low Reference ¥oltage Signals

&ttach Low Rief ibrati Ly
sigsgl[s] ?Dw ind?czrtn;r;ce Channel | Calibirate? Ca;l;;a;::n Reference
charnel(z). (Volts)
0 v 101010 0,00
Charnelz 07,23, 4.5
1 ANt0 10 0.00
2 ANt0 10 0.00
| Press "Nest" to start 3 -10t010Y 0.00
calibration. 4 A0tod0Y 0.0
5 [ [ J4otatov 0.00
<Back ” Mext » ] l Stop ] [ Help
9. Click Next.
TIP Click Back to return to the last window to make any necessary

changes. Click Stop to halt the calibration process, if necessary.

10. Set the calibrator for the low reference and apply it to the module.

A Results wizard displays the status of each channel after calibrating for a
low reference. If channels are OK, continue. If any channel reports an

error, retry step 10 until the status is OK.

Calibration Wizard -

Press "Mest" to go an o
High Reference test.

Results
Channel | Calibrate? Cagl;;a;:n RefI_E:Dr:nce Status
(Wokz)

i A0tad0y oonl o o

1 A0t 10Y 0ool oK

2 A0t 10y 000 oK

3 A0t 10V 0ol oK

4 A0to 10y 0ol oK

5 | T¢J Jototov 000 oK

I Hexts l [ Stop l [ Help

11. Set the calibrator for the high reference voltage and apply it to

the module.
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The High Reference Voltage Signals wizard appears to show which
channels are calibrated for a high reference and the range of the
calibration. It also shows what reference signal is expected at the input.

Calibration Wizard - Attach High Reference ¥oltage Signals

Attach High Reference Calibration Il
signalfs) tg selected Channel | Calibrate? Range Reference
channel(s]. (olts)
0 -0t 10y 10.00
Channels: 0,1.2,3, 4, g
5 1 A0ta 10V 10,00
2 A0tad0y 10,00
| Press "Nest" to start 3 -0t 10 10.00
calibration. 4 -0t 10V 10,00
5 [ [e] Jtototov 10.00

Mextr l’ Stop ] l Help

12. Click Next.

A Results wizard displays the status of each channel after calibrating for a
high reference. If channels are OK, continue. If any channels report an
error, retry step 11 until the status is OK.

Calibration Wizard - Results rg|
Press Neat" to continue. Channel | Calibrate? Cagl;;agtgn Ref:?er:'uce Status
(Volts)
0 A0to10Y 10,00 K
1 Soto 10y 10.00 Ok,
2 S0to10y 10.00 Ok,
| 3 A0to10Y 10,00 K
A0to10Y 10,00 K
A 1000 oK
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After you have completed both low and high reference calibration, this
window shows the status of both.

Calibration Wizard - Calibration Completed X
Calibration of selected ) Calibration Loy High
channel(s] has been Channel | Calibrate? Range i Status o Status
completed succezsfully,
0 -10to 10 000y | oK 1000 Ok
The calibration constants 1 -A0te 10y 0oay| oK 10.00Y Ok
of the selected 2 A0t 10 Y 00y oK ooy | oK
channelz) have been
saved 3 A0t 10 Y 000y, oK ooy | oK
4 -10to 10 000y | oK 1000 Ok
5| S0t 10y 000y | oK 1000 Ok

13. Click Finish.

The Calibration tab on the Module Properties dialog box shows the
changes in the Calibration Gain and Calibration Offset. The date of the

latest calibration also displays.

B Module Properties; Local:0 (1756-1F61 1.1) 3

General | Comnection | Module Info | Configuration | &lam Configuration | Calibration | Backplane

2| Calibration S
Charmel| Calbration Range Calgrgﬂon s Caliboration Start Calibration
=l Status
(Counts)

1] S0to 10 1.000916 2 Ok

1 S0to 10y 0.9958335 2 Ok

2 S0to 10 0999512 2 Ol

& S0to 10 0.995340 1 Ol

4 |0tatoy 0397956 1 oK Madule Last Successfully

= |dotoiov 0935840 1 oK Calibrated on: 37372010

Statuz: Running 0K ] [ Cancel

14. Click OK.
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Calibrating the 1756-IR6l

This module does not calibrate for voltage or current. It uses two precision
resistors to calibrate the channels in ohms. You must connect a 1 Q precision
resistor for low reference calibration and a 487 Q) precision resistor for high
reference calibration. The 1756-IR6I only calibrates in the 1...487 € range.

IMPORTANT When you are wiring precision resistors for calibration, follow the wiring
example on page 125. Make sure terminals IN-x/B and RTN-x/Care shorted
together at the RTB.

While you are online, you must access the Calibration tab on the Module
Properties dialog box. See page 197 in Chapter 10 for procedures.

Follow these steps to calibrate your module.

1. Go to the Calibration Tab on the Module Properties dialog box.

I Module Properties: Local:6 (1756-IR611.1)

General | Connection | Module Info | Configuration | &larm Configuration | Calibration | Backplane

e epin e | CENREEIOR P s
Channel| Calibration Range P“gajn Ul Offset P“é:[;t:g " > _S tart Calibration
[Counts)
0 |[1tod467ohms | 0999535 6| OK
1 |1todaTohms | 1.000732 16| OK
:I 2 |[1tod4a7ohms | 0099329 35 OK
] 3 |[1tod4&Tohms | 1.009338 203 OK
4 |1to467 ohms 0.999329 23] oK Madule Last Successfully
5 |1to4a7ohms | 1.000244 6 OK Calibrated ori 12/7/2009

Statuz: Running (]9 ] [ Cancel

2. Click Start Calibration to access the Calibration Wizard to step through
the process.

IMPORTANT Regardless of what ohms application range is selected prior to
calibration, the 1756-IR6l only calibrates in the 1...487 €2 range.
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3. Set the channels to be calibrated.

i Calibration Wizard - Select the Channel(s) to Calibrate

Calibration

Select the channel(z] to ) Calbration | Calibration Calibration !
calibrate using the Channel | Calibrate? Range Gain Offset Status i
"Calibrate?" checkbax. (Counts)
1] 110 457 ohms 0.999595 -16 Ok
Then chanse to sither 1 110 487 ohms | 1.000732 16 oK
Calirate the Channelsin |- 2 110487 ohms | 0999329 .35 oK
Groups or Calibrate
Channels One Channel 3 110 487 ohms 1.009338 293 Ok
at & Time 4 110487 ohms | 0999329 7 OK
5 [ T¢] ]1to457abms | 1000244 6 oK

Press "Mest to continue.

» (%) Calitvate Channels in Groups () Calibrate Channels One at a Time
[ Mewt » ] [ Stop ] [ Help

1 18 ——— s T y— T T

TIP You can select whether to calibrate channels in groups all at once or
each channel at a time. The example above shows all channels are
calibrated at the same time.

We recommend you calibrate all channels on your module each time
you calibrate. This helps you maintain consistent calibration readings
and improve module accuracy.

4. Click Next.

The Low Reference Ohm Sources wizard appears to show which channels
are calibrated for a low reference and the range of the calibration. It also
shows what reference signal is expected at the input.

{ Calibration Wizard - Attach Low Reference Ohm Sources |

S Loy
?Dtﬁil';[lg]n:; iedfiggetgge Channel | Calibrate? Ca;l;;a;::n Reference
channels). {ohms)
1} v 1 to 457 ohms 1.00
Channels: 0,1,2,3.4.5
1 1 to 457 ohms 1.00
2 1 to 457 ohms 1.00
Press "Nest ta star 3 1 to 487 ohms 1.00
calibration. 4 1 to 487 ohms 1.0
5 [ Te[ 11 tods7 ohms 1.00
<Back ][ Mest » ] ’ Stap ] [ Help ]
5. Click Next.
TIP Click Back to return to the last window to make any necessary

changes. Click Stop to halt the calibration process, if necessary.
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6. Connecta 1 Q resistor to each channel being calibrated.

A Results wizard displays the status of each channel after calibrating for a

low reference. If channels are OK, continue. If any channel reports an

error, retry step 6 until the status is OK.

i Calibration Wizard - Results

Press "Nest'" to go on to
High Reference test,

Channel | Calibrate? Ca;l;;a;:eon Re:’_eor:nce Status ‘
(ohmz)
a 1t 457 ohms 1.00 o]
1 1t 457 ohms 1.00 ke
2 110 457 ohmz 1.00 K
&8 1 to 487 ohms 1.00 Ok
4 1t 457 ohms 1.00 o]
5 | T¥ ]1tod57 ohms 100 oK
I Mests l [ Stop l [ Help

7. Connect a 487 Q) resistor to each channel being calibrated.

The High Reference Ohm Sources wizard appears to show which channels
are calibrated for a high reference and the range of the calibration. It also
shows what reference signal is expected at the input.

i Calibration Wizard - Attach High Reference Ohm Sources

Altach High Reference
zources(z) to selected
channel(z).

Press "Mext" to start
calibration.

Charnels: 0,1,2,3. 4,
5

Channel | Calibrate? Ca;l;;a;:aon Re:elg:nce
{ohms)
0 110 487 ohins 45700
1 110 487 ahins 457.00
2 1 to 457 chms 467.00
3 110 487 ohms 487.00
4 1 to 457 chims 487.00
5 [ ¥ 110457 ohms 457.00
<Back Ments l ’ Stop ] ’ Help
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8. Click Next.

A Results wizard displays the status of each channel after calibrating for a
high reference. If channels are OK, continue. If any channels report an
error, retry step 7 until the status is OK.

{ Calibration Wizard - Results

Press "Mest" to continue.

Channel | Calibrate? Ca;l;;a;:;:n Re:alggnce Status
{ohms)
0 1 to 487 ohms 487.00 Ok
1 11to 487 ohms 457.00 Ok
2 1 to 487 ohms 487.00 Ok
8 110 457 ohms 4587.00 Ok
4 1to 457 ohms 457.00 Ok
5 [ o] Jttodsroms | 48700 OK

After you have completed both low and high reference calibration, this
window shows the status of both.

¥ Calibration Wizard - Calibration Completed

Calibration of selected
channel[z] haz been
completed successfully.

The calbration constants
of the selected
chantel[z] have been
zaved.

Channel | Caliorate? Cag;f;f” o st o M| st
1} 110 487 chms | 1.000hms | CK | 487.00 ohms Ok
1 110457 chims | 1.00chms| CK | 457.00 ohms Ok,
2 110 487 chms | 1.000hms | CK | 487.00 ohms OK
3 110457 chims | 1.00chms| CK | 457.00 ohms Ok
4 110467 chms | 1.000hms | CK | 487.00 ohms OK
3 1tod4ay chme | 100 ohms | OK | 457.00 chims Ok
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9. Click Finish.

The Calibration tab on the Module Properties dialog box shows the
changes in the Calibration Gain and Calibration Offset. The date of the

latest calibration also displays.

I Module Properties: Local:6 (1756-IR611.1)

W | General | Connection | Module Info | Canfiguration | &larm Configuration | Calibration | Backplane

Calibration

b Channel| Calibration Range Calign_ation G
Ain Status
(Courts)

0 |1to487 ohms | 0999817 B OK

1 |1to4e7ohms | 1.000610 18] OK
:I 2 |1to4s7ohms | 0992329 32| oK
] 3 |1to 487 ohms | 1.000277 298| OK

4 |Mto4a7ohms | 0999451 25 oK Module Last Successfully
3 5 [1to487ohms | 1.000244 7 oK Calibrated on: 3/3/2010

Status: Running 0K ] ’ Cancel

10. Click OK.

Rockwell Automation Publication 1756-UM009D-EN-P - March 2015 231



Chapter 11 (alibrate the ControlLogix Analog I/0 Modules

Calibrating the 1756-1T6l or 1756-1T612

This module only calibrates in millivolts. You can calibrate the module to cither a
-12...430 mV range or -12...478 mV range, depending upon your specific
application.

IMPORTANT The following examples show a 1756-IT6] module being calibrated fora-12
mV...+78 mV range. The same procedures apply for a 1756-IT612 module.

You also use the same steps to calibrate for a
-12mV...+30mV range.

While you are online, you must access the Module Properties dialog box.

See page 191 in Chapter 10 for procedures.

Follow these steps to calibrate your module.

1. Connect your voltage calibrator to the module.

2. Go to the Configuration tab on the Module Properties dialog box.

I Module Properties: Local:5 (1756-1T61 1.1)

General | Connection || Module Info | Configuration | Alam Configuration | Calibration | Backplane
Channel
(ol e ltaltale] ek Frange: p [12mitoTEmy v
Senzor Type: it [hione] w
Scaling
5 Qffzet: 0o
High Signal: High Engineering: Ensor e
7a.0 my = |72.0 Match Filker: B0 Hz v
Low Signal: Low Engineering: Digital Filter: 0 5| ms
120 mé = [120
RTS:  |100 | g [ Cold Junction Disable  ColdJunction Offsst
' — - o0 |
Temperature Units: () Celsivs ) Fahrenheit [ Remte G Compensation
Statuz: Running [ 0K ] [ Cancel ]

3. At the Input Range, choose the range from the pull-down menu to
calibrate the channels.

4. Click OK.
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5. Click the Calibration Tab on the Module Properties dialog box.

B Module Properties: Local:5 (1756-1T611.1)

General | Connection || Module Info | Configuration AIarmEonfigurati0n| Calibration | B ackplane 1

| Calibration| ~ o T
Channel| Calibration Range Cahgr;:on Cagiaartatu:n |_||
(Counts)
1] -12ta 78 my 0.995105 -41 Ok
1 -1210 78 my 0995108 -38 QK
2 -12t0 78 my 0.9597564 -1 Ok
& -12t0 78 my 0.985047 -4 Ok
4 | 12to7Emy | 0997438 =7 oK Madule Last Successhully
FEFREZ Y + 000000 o Eror Calibrated on: 11/4/2004

Statuz: Runiing QK. l [ Cancel

IMPORTANT

The ‘Error’ for channel 5 shows that during the previous calibration
the process was not successful for this particular channel. We suggest
avalid calibration be performed for all channels.

See page 237 for a successful calibration status.

6. Click Start Calibration to access the Calibration Wizard to step through
the process.

If your module is not in Program mode, a warning message appears. You
must manually change the module to Program mode before clicking Yes.

RSLogix 5000

DAMGER. Calibration should not be performed on a module curently being used for contral.

Al channels wil freeze at their current values, and conbrol may be ntenupted.
Continue with Calibration?

|
|
ﬁ There alzo ewzts a module idantity mismatch. I
|
|
|

Yo |[ Mo [ Heb
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7. Set the channels to be calibrated.

Calibration Wizard - Select the Channel(s) to Calibrate

Select the channel(s) to ) - Calibration | Calibration Calloration Calibration
c alilqrate using the Channel | Calibrate? Range Gain Offzet Stetus
"Calibrate’™' checkbaox. (Courtz)

i] SZ2toTamy ) 0993108 -4 0K 1
Then chaase o ither 1 A2toTamy | 0998108 -3 oK I
Calibrate the _Ehannels in 2 ATto 78 mv 0997864 51 oK ¥
Groups or Calibrate
Channel: One Channel 3 A2toTEmy | 0998047 -H 0K
at a Time 4 A2t078mY| 0297489 57 oK

5 [ [w] |-2tavsmy 1000000 0 Error

Prezs "Mest'" to continue,

(%) Calibrate Chanriels in Graups () Calibrate Charnel: One &t a Time
[ Mest » l ’ Stop ] [ Help

TIP You can select whether to calibrate channels in groups all at once or
each channel at a time. The example above shows all channels are
calibrated at the same time.

We recommend you calibrate all channels on your module each time
you calibrate. This helps you maintain consistent calibration readings
and improve module accuracy.

8. Click Next.

The Low Reference Voltage Signals wizard appears to show which
channels are calibrated for a low reference and the range of the calibration.
It also shows what reference signal is expected at the input.

Calibration Wizard - Attach Low Reference Voltage Signals

Attach Low Ref ot L
sigﬁgl[s] ?;U indnieczrtnzr;lce Channel | Calibrate? Ca}lqll;;a;:eon Reference
channel(s). (mv)
0 V] | -ztoTEmy 200
Channels: 0.1,2,3.4.5
1 -12ta T8 my 200
2 -12ta T8 my 200
Press "Nest" ta start 3 12ta7Emy -1z
calbration. 4 A12ta 78 mY 12100
5 [T ]-12torsmy 200
<Back ” Mext » ] [ Stop ] [ Help
9. Click Next.
TIP (lick Back to return to the last window to make any necessary

changes. Click Stop to halt the calibration process, if necessary.
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10. Set the calibrator for the low reference and apply it to the module.

A Results wizard displays the status of each channel after calibrating for a
low reference. If channels are OK, continue. If any channel reports an
error, retry step 10 until the status is OK.

Calibration Wizard - Results

m;m:;gzr;; %gsﬁn to Channel | Calibrate? Cagl;;a;:n Relgg\i:nce Status ‘
(m)
0 1210 78 my -12.00 Ok
1 -12to 78 mv -12.00 0K
2 -12to 78 mv -12.00 Ok,
5 -12to 78 mv -12.00 Ok,
4 -12to 78 mv -12.00 0K
5 | [v] |12tamamy -12.00 0K
[ Mext: l [ Stop ] [ Help

11. Set the calibrator for the high reference voltage and apply it to
the module.

The High Reference Voltage Signals wizard appears to show which
channels are calibrated for a high reference and the range of the
calibration. It also shows what reference signal is expected at the input.

Calibration Wizard - Attach High Reference Yoltage Signals

&ttach High Reference ) Calibration IHER
signalls] to selected Channel | Calibrate? Range Reference
channel(s] (m')
0 1210 78 my 75.00
Channels: 0,1.2. 3. 4. d
5 1 1210 T8 mY T3.00
2 A2to TEmY 75.00
Press "Next” to start 3 120 7@ mY 78.00
ealbration. 4 A2t0 7EmY 7800
5 1210 7Emy 78.00

MNext> l [ Stop ] ’ Help
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12. Click Next.

A Results wizard displays the status of each channel after calibrating for a
high reference. If channels are OK, continue. If any channels report an
error, retry step 11 until the status is OK.

Calibration Wizard - Results

Prass "Mest" to continue.

Channel | Calibrate? Ca'lalt;;agt:aon Re:elggnce Statuz ‘
[my
0 S12to 7Emy ¥a.n0 Ok,
1 S12to 7Emy ¥a.n0 Ok,
2 S12to 7Emy ¥a.n0 Ok,
8 S12to 7Emy ¥a.n0 Ok,
4 S12to 7Emy ¥a.n0 Ok,
5 -12t0 78 MY 7EO0) oK

After you have completed both low and high reference calibration, this
window shows the status of both.

Calibration Wizard - Calibration Completed

Calibration of selected
channel(s) has been
completed successfully.

The calibration constants
of the selected
channel(z) have been
zaved.
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%]
’ Calibration Ly High
Channel | Caliorate? Renge e Status Reference Status
0 A2t078mY | A200mY | OK 7E00mY| oK
1 A2t078my | A200mY | OK TEOOmY | OK
2 A2t078mY | A200mY | OK 7E00mY| oK
3 A2t078my | A200mY | OK TEOOmY | OK
4 A2t078mY | A200mY | OK 7EO0mY| 0K
5 A2t0 7B my | 1200mv | OK 7EO0mY|  OK
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13. Click Finish.

The Calibration tab on the Module Properties dialog box shows the
changes in the Calibration Gain and Calibration Offset. The date of the

latest calibration also displays.

I Module Properties: Local:5 {1756-1T61 1.1)

General | Connection | Module Info || Configuration || Alarm Eonfigurati0n| Calibration | Backplane

| Calibration| .o
channel| Caliaration Range Cahbrgtlon Calilar ation Start Calibration
Gain Status
[Courts)
1] -1210 78 my 0955352 -37 Ok
1 -1210 78 mY 0955352 -3 Ok
2 1210 7 mY 0955169 -44 Ok
3 1210 75 my 0995352 P Ok
4 | -12to7amy 0997742 53 OK Module Last Successhully
s A7t TEmy 0 990054 o8 oK Calibrated on: 3/3/2010

Status: Running 0k l ’ Cancel Apply

14. Click OK.
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Calibrate Your Qutput
Modules

238

Output calibration is a multi-step process that involves measuring a signal from
the module. This section has two parts, as shown in the table.

Topic Page
Current Meter Calibrations 238
Voltage Meter Calibrations 245

The 1756-OF4 and 1756-OF8 modules can be calibrated for current or voltage

applications.

The 1756-OF6CI module, however, must be calibrated for current only, while
the OF6VI must be calibrated specifically for voltage.

Current Meter Calibrations

RSLogix 5000 software commands the module to output specific levels of
current. You must measure the actual level and record the results. This
measurement allows the module to account for any inaccuracies.

The 1756-OF4, 1756-OF8, and 1756-OF6CI modules use basically the same

procedures for being calibrated by a current meter.

While you are online, you must access the Module Properties dialog box.

See page 191 in Chapter 10 for procedures.
Follow these steps to calibrate your module.
1. Connect your current meter to the module.

For the 1756-OF4 and 1756-OF8 modules, do additional steps 2...4. For
the 1756-OF6CI module, go to step 5.

2. Go to the Configuration tab on the Module Properties dialog box.

M Module Properties: Local: 7 {1756-0F8 1.1)

General | Connection | Module Info | Configuration | Output State | Limits | Calibration | Backplane

Charinel

— i
Senzor Offzet:

Scaling
High Signal: High Engineering: [T Held for Iritiglization

Low Sighal: Lo Engineering:
ma =

Statug Difline 0k ] [ Cancel

Rockwell Automation Publication 1756-UM009D-EN-P - March 2015



(alibrate the ControlLogix Analog /0 Modules  Chapter 11

3. At the Output Range, choose the range from the pull-down menu to
calibrate the channels.

4. Click OK.
5. Click the Calibration Tab on the Module Properties dialog box.
M Module Properties: Local:4 {1756-0F6CI1.1) g|

il | General | Connection | Module Info | Configuration | Output State | Limits | Calibration | Backplane

| Channel| Calibration Range a'g' 7";”” Cag?;:téton ms;:;;:‘;u” =:H agialblation
! i (Courts) us
| 0 |Oto20ma 0993774 15 OK
1 |otozoma 0992951 2| oK
2 |otozoma 0990356 13| OK
3 |otoz20ma 0994445 23| OK
4 | 0to20ma 0932615 13| oK Module Last Successfully
5 | 0to20ma 0993468 2 ok ?S!}graajsgni”:

Statuz; Running [ 0K l [ Cancel ]

6. Click Start Calibration to access the Calibration Wizard to step through
the process.

If your module is not in Program mode, a warning message appears. You
must manually change the module to Program mode before clicking Yes.

RSLogix 5000

DAMGER. Calibration should not be performed on a module curently being used for contral. |
There also ewste a module identily mismatch. |

[.;

Al channels wil freeze at their current values, and conbrol may be ntenupted.
Continue with Calibration?
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7. Set the channels to be calibrated.

Calibration Wizard - Select the Channel(s) to Calibrate

Select the channells] to | Caibration | Calioration | “FErHN | cappretion
calilqlate using the Channel | Calibrate? Range @i Offzet Status
"Calibrate?" checkbos. (Caurts)

0 | Oto20ms | 0993774 15 oK
Then choose to sither 1 [0 |oto20ma | 0992981 21 oK
Calibrate the .Ehannels in B F 0to 20 ma 0.990356 13 ok
[Groups or Calibrate
Chanrels Ore Channel 5 D 0to 20 ma, 0.994446 23 Ok,
a a Time 4 [] |otozoma | o0Z921s 13 ok

5 |:| 0to 20 mé, 0993469 21 Ok

TIP

Press "Nest" to continue.

(#) Calibrate Channels in Groups () Calitrate Channels One at a Time

(e J (s J (v |

Stop Help

You can select whether to calibrate channels in groups all at once or
each channel at a time.

We recommend you calibrate all channels on your module each time
you calibrate. This helps you maintain consistent calibration readings
and improve module accuracy.

8. Click Next.

The Output Reference Signals wizard appears to show which channels are
calibrated for a low reference and the range of the calibration. It also shows
what reference signal is expected at the input.

Calibration Wizard - Output Reference Signals

E;T;;egiﬁar:ﬁ;?n the Channel | Caliorate? Ca;l;;a;::n Re?gr\':nce
praducing the reference (ma)
signal. ] Oto 20ma, 400
Channets: 0 0O
N
I
|+ |1 B
s | B
|
|

<Back ” Mext > l[ Stop l l

- ===

9. Click Next.

TIP

Click Back to return to the last window to make any necessary

changes. Click Stop to halt the calibration process, if necessary.
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10. Record the results of your measurement.

Ieasure the output
values for the selected
channels Lzing a

accuracy of at least 4
decimal places.

Channels: 0

Enter the measured

the "Recarded
Reference” column.

S L Recorded
Calibrat
Channel | Calibrate? aéa;g:aon Reference | Reference
(md) (m&)

withan ol E Oe- 20 400-—p 4_UU2|
I
2 | B
3 | B
value for each channel in —— O
4]

Prezs "Mest'" to continue,
[ Met> ] [ Stop ] [

A Results wizard displays the status of each channel after calibrating for a
low reference. If channels are OK, continue. If any channel reports an

error, retry steps 7...9 unt

Calibration Wizard - Results

il the status is OK.

11. Click Next.

Fress "Nest' to go on ko o | Calibration Ly Recorded
High Fieferencs test. Channel | Calibrate? Range Reference | Reference
(md&) (&)
1] 0to 20 m& 4.00 4.002

||| @ =

[ Mest> ][

Stap ] [
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12. Set the channels to be calibrated for a high reference.

The Output Reference Signals wizard appears to show which channels are
calibrated for a high reference and the range of the calibration. It also
shows what reference signal is expected at the input.

Calibration Wizard - Output Reference Signals

Press "Mest” to start the
zelected channels
producing the reference
zignal,

Channelz: 0

13. Click Next.

Channel

Calibrate?

Calibration

Range

Reference

High

Lim)

I s

14. Record the measurement.

Calibration Wizard - Measure and Record Values

Measure the output
walues for the zelacted

channels using a
multimeter with an

Channel

Calibrate?

Oto 20 ma

20,00

Mext:

J

Stop

|

Help

Calibration
Rane

Reference

High Recorded

(m) (m&)

Reference

accuracy of at least 4
decimal places.

Channels; 0
Enter the measurad
value for each channel in

the "Recorded
Reference" column,

Press "Mest" to continue,

==]

s s s N

Plbe 0
HoZtH T,

Eatuatal
=i

p 19037
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15. Click Next.
A Results wizard displays the status of each channel after calibrating for a
high reference. If channels are OK, continue. If any channels report an

error, retry steps 12...15 until the status is OK.

Calibration Wizard - Results

Piess "Next" to conlinue. Channel | Calibrate? Cagt;;a;:aon Re:-g?;nce g:fceorrjn?e Status
() (md)
1} 0to 20 ma 2000 Iﬂ Ok

I I
2 | A
| 3 | |
R
]

|

heese = =

After you have completed both low and high reference calibration, this
window shows the status of both.

Calibration Wizard| - Calibration Completed X
Calibration of selected ) Calibration Ly High
channel(s) has been Channel | Calibrate? Range Recarded Status Recorded Status

completed successfully.

Oto20ma | 400200ma | CK 1989700 ma | OK

The calibration congtants

of the selected

channels) have been  ———
zaved.

s s s |
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16. Click Finish.

The Calibration tab on the Module Properties dialog box shows the
changes in the Calibration Gain and Calibration Offset. The date of the

latest calibration also displays.

I Module Properties: Local:4 {1756-OF6C] 1.1)

General | Connection | Module Info | Configuration | Dutput State | Limits | Calibration | Backplane

Channel| Calibration Range Calgrgﬁon Ca(lil)t:;:t;ton Caibration
=] Status
(Counts)
0 0to 20 m& 0.9939558 13 O
1 Oto 20 m& 0.992951 ey Ok
2 0to 20 m& 0.990356 13 O
3 Oto 20 m& 0.994446 23 Ok
4 Oto 20 ma 0.992615 13 fally MD_C|U|E Last Successfull}l
= Oto 20 M 0 995460 21 o Calibrated on: 3/3/2010

Status: Running (] 4 ] ’ Cancel

17. Click OK.
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Voltage Meter Calibrations

RSLogix 5000 software commands the module to output specific levels of
voltage. You must measure the actual level and record the results. This
measurement allows the module to account for any inaccuracies.

The 1756-OF4, 1756-OF8, and 1756-OF6VI modules use basically the same

procedures for being calibrated by a voltage meter.

While you are online, you must access the Module Properties dialog box.

See page 191 in Chapter 10 for procedures.

Follow these steps to calibrate your module.
1. Connect your voltage meter to the module.

For the 1756-OF4 and 1756-OF8 modules, do additional steps 2...4. For
the 1756-OF6VI module, go to step 5.

2. Go to the Configuration tab on the Module Properties dialog box.

B Module Properties: Local:7 {1756-0FB 1.1) rg| |

General | Connection Modulelnfo| Configuration |Dutput5tate Limits || Calibration | Backplane

Charirel

MMEEEEE R v
T— T ! 1T 1T 1T ! 1T T RS »
Senzor Offset:

Scaling
High Signal: High Engineering: |:| Hald far Initialization

Law Sighal: Laow Engineering:

-10.0 W = [-100
00 Jv <[00 |

Statuz: Offline I Ok ]’ Cancel ]

3. At the Output Range, choose the range from the pull-down menu to
calibrate the channels.

4. Click OK.
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5. Go to the Calibration tab on the Module Properties dialog box.

I Module Properties: Local:1 {1756-OF6Y] 1.1)

General | Connection | Module Info | Configuration | Cutput State | Limits | Calibration | B ackplane 1

| Calibration] - —
Crarmel| Calbration Range| Igac; A Offset |- ;atdusn > |
(Counts)

0 |-0totow 1 000000 0 Error

1 |-0totow 1000000 0| Error

2 |-ototow 1000000 0| Error

3 |-10tot0w 1.000000 0| Error

4 |-0teiov 1000000 0| Errer Madule Last Successfully

5 |-0totow 1 000000 0| Error Cellintzdlan: 1414152

Statuz: Running Ok l’ Cancel ]

6. Click Start Calibration to access the Calibration Wizard to step through
the process.

IMPORTANT The ‘Error’ status for all the channels denotes that the previous
calibration process was not successful. We suggest a valid calibration
be performed for all channels.

See page 251 for a successful calibration for channel 0.

If your module is not in Program mode, a warning message appears. You
must manually change the module to Program mode before clicking Yes.

RSLogix 5000

DAMGER. Calibration should nat be petfomed on a module curently being used for contral, |
There also ewzts a module identity mismatch. |

[./../

Al channels wil freeze at ther current values, and conbrol may be ntenupted.
Continue with Calibration?
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7. Set the channels to be calibrated.

Select the channel(s) to
calibrate using the
"Calibrate™' checkbox.

Then chooze ta either
Calibrate the Channels in
Groupz or Calibrate
Channels One Channel
at a Time

Press "Mest'" to continue.

Calibration Wizard - Select the Channel(s) to Calibrate

Calibration

(%) Caliate Channels in Groups

Chanmel }alibtﬁje\? Ca'lil’t;a;:aon Callg;a?:on ( COD ; J; e;) Calé?;mufn ‘
0 | 10t 10 Y 1.000000 0 Errar
O Antodov 1.000000 0 Errar
2 [0 |-oto1oy 1.000000 0 Errar
& O |-ntoiov 1.000000 0 Errar
4 [0 |-ototov 1.000000 0 Errar
5 [ |-oto1ow 1.000000 0 Errar

() Calibrate Channels One at a Time

[ Mewt » l [ Stop ] [ Help l
e T T
TIP You can select whether to calibrate channels in groups all at once or

each channel at a time.

We recommend you calibrate all channels on your module each time
you calibrate. This helps you maintain consistent calibration readings
and improve module accuracy.

8. Click Next.

The Output Reference Signals wizard appears to show which channels are
calibrated for a low reference and the range of the calibration. It also shows
what reference signal is expected at the input.

Calibration Wizard - Output Reference Signals

E;?:gtggiﬁ;r:ﬁ;lsan the Channel | Calibrate? Cagl;;agt::n Re:_eor:vnce
producing the reference [ots)
signal. 0| A0t 10y 0.00
Channels: 0 L]
2 [ /A
@ [ /|
¢+ [ A
O
<Back ” Mewt > l ’ Stap ] [ Help
T TR

9. Click Next.

TIP

(lick Back to return to the last window to make any necessary

changes. Click Stop to halt the calibration process, if necessary.
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10. Record the measurement.

Calibration Wizard - Measure and Record Values

Recarded
Reference | Reference
olts) [alts)
oty o> -0.00279

Caiibration | _ =0

Range

Measure the autput
walues for the selected
channels using a

[ L ke
srrcAbFREber-vithar '
accuracy of at least 4
decimal places.

Channel | Calibrate?

Channels: 0 —

Enter the measured
o walue for each channel in ——
the "Recorded L= |
Reference" column,

1 s s e

Press "Mext” to continue,

11. Click Next.

A Results wizard displays the status of each channel after calibrating for a
low reference. If channels are OK, continue. If any channel reports an
error, retry steps 7...9 until the status is OK.

Calibration Wizard - Results

Press "Next"to goontto | Calloration Ly Recorded
High Reference test, Channel | Caliarate? Renge Feference | Reference
(Wolts) (voltz)
1] ~10to10Y 0.00 -0.00279

1 s

12. Click Next.
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13. Set the channels to be calibrated for a high reference.

The Output Reference Signals wizard appears to show which channels are
calibrated for a high reference and the range of the calibration. It also
shows what reference signal is expected at the input.

Calibration Wizard - Output Reference Signals E|
I - High
Press "Mest" to start the Calibrat
selected charnels Channel | Calibrate? aﬁl)arjgsn Reference
p.roducing the reference Colts)
signal 0 01010 10.00
Channelz: 0 .
2 | B
| 3 | B
4 | B
O
ety l ’ Stap ] ’ Help

14. Click Next.

15. Record the measurement.

Calibration Wizard - Measure and Record Values

Measure the autput | Calioration High Recorded
values for the selected Channel | Calibrate? Range Reference | Reference
channels using a (“olts) (Wolt=)
muoltmeterwathrar 1] e Ty oo 99927

accuracy of at least 4
decimal places.

Channels: 0 —

Enter the measured
4 wvalue for each channel in ———
the "Recorded L=
Reference" column,

[ [ || | 3| =]

Press "Nest" to continue,
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16. Click Next.

A Results wizard displays the status of each channel after calibrating for a
high reference. If channels are OK, continue. If any channels report an
error, retry steps 13...16 until the status is OK.

Calibration Wizard - Results

Press "Mext" to continue,

X
_— High Recorded
Calibrat
Channel | Calibrate? aﬁlarjg:aon Reference | Reference Status
(vaolts) (volt=)
1] -0t 10 1000 9.9927 Ok
T [ |
|z [ E
s [ E
¢+ [ H
4]

After you have completed both low and high reference calibration, this
window shows the status of both.

Calibration Wizard - Calibration Completed

Calibration of selected
channel[z] has been
completed successtully.

The calibration constants
of the zelected
channel[z] have been
saved.

X
’ Calibration Lowy High
Channel | Calibrate? Range Recarded Status Recarded Status
i] ~0to 0% -0.00273Y | OK 989270 | OK
]
|z | |
| 3 | |
¢+ | B
]
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17. Click Finish.

The Calibration tab on the Module Properties dialog box shows the
changes in the Calibration Gain and Calibration Offset. The date of the

latest calibration also displays.

I Module Properties: Local:1 (1756-0F6¥1 1.1)

General | Connection | Module Info | Configuration | Output State || Limits | Calibration | Backplane |

Braton €701 coora
Calrat Calibrat
Channel| Calioration Range| | Orifset | T Start Calibration

il Stat
ain (Courts) us

-10ta10Y 1.000458 OK

-10ta10Y 1.000000 Errar
-10ta10Y 1.000000 Errar
-10ta10Y 1.000000 Errar

0to10Y 1.000000 Errar Mo_dule Last Successiully
0to10Y 1.000000 Error Calibrated on: 3/9/2010

Status: Running [1]8 l ’ Cancel Apply

18. Click OK.
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Notes:
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Chapter 12

Introduction

Troubleshoot Your Module

Each ControlLogix analog I/O module has status indicators that display module
status. This chapter describes the status indicators on the front of a module and
how to use these visual signals to troubleshoot anomalies.

Status indicators show the I/O module state (green), or fault (red).

Topic Page
Status Indicators for Input Modules 253
Status Indicators for Output Modules 254
Use RSLogix 5000 Software for Troubleshooting 255

Status Indicators for Input Modules

The illustration and table show the status indicators used with analog

input modules.

©

ANALOG INPUT

a— 4

OKEﬁ
6

20962-M

Status Indicator Display Description Action
0K Steady green light The inputs are being multicast and in normal None
operating state.
0K Flashing green light The module has passed internal diagnostics but is | None
not currently performing connected
communication.
0K Flashing red light Previously established communication has timed | Check controller and chassis
out. communication
0K Steady red light The module must be replaced. Replace the module.
(AL Flashing green light The module is in Calibration mode. Finish calibration

Rockwell Automation Publication 1756-UM009D-EN-P - March 2015

253



Chapter 12 Troubleshoot Your Module

Status Indicators for Qutput Modules

The illustration and table show the status indicators used with analog
output modules.

G-> ANALOG OUTPUT
a — 4

254

0K —/ |;|
0
20965-M
Status Indicator Display Description Action
0K Steady green light The outputs are in a normal operating state in None
Run mode.
0K Flashing green light Either: None
+ the module has passed internal diagnostics
and is not
actively controlled
« aconnection is open and the controller s in
Program mode.
0K Flashing red light Previously established communication has timed | Check controller and chassis
out. communication
0K Steady red light The module must be replaced. Replace the module.
(AL Flashing green light The module is in Calibration mode. Finish calibration
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Use RSLogix 5000 Software
for Troubleshooting

In addition to the status indicator display on the module, RSLogix 5000 software
alerts you to fault conditions. Fault conditions are reported in
several ways.

o Warning signal on the main screen next to the module - This occurs when
the connection to the module is broken.

e Messageina screen’s status line.

o Notification in the Tag Editor - General module faults are also reported in
the Tag Editor. Diagnostic faults are reported only in the Tag Editor.

¢ Status on the Module Info tab.

The following windows display fault notification in RSLogix 5000 software.

Figure 50 - Warning Signal on Main Screen

ntro

1
Fie ES Vew Sewth Lsge Commuricatioes Took Widoss Meb

88 & 8] ] <] Ala G [E 2w @)s) - @l
e LT ot —

= . Conoler OF.
Moldes a Eiﬂwﬂl! ‘ﬂ d

| =0 = i ) T |
L [ Y e s e

I/ Configuration

=3 1756 Backplane, 1756-A11
ki s - ffa [0] 1756-L61 Cantrolle
t [, [2] 1756-1F6I Isolated

)

A warning icon appears in the I/O Configuration tree when a communication
fault occurs.

Figure 51 - Fault Message in Status Line

M Module Properties: Local: 2 (1756-1F611.1)

Generd] Connection |
1 Identification -
Wendar: Allen-Bradley Hone
Praduct Type: Multi-channel Analog Channel Fault
Product Code: 1756 IFEl RunMaode
Revision 112 Flea Conic
Serial Number: D02E8239 Configuredt Ves
Froduct Name: 1/06FEl A AABAAS Dwhed: Yaz
Modube |dentity: Match
- Conrinated System Time [C5T)-
Timer Hardware: Ok
Timer Sync'ed: No Rairesh | Reset Module |
Status: Fauled [ ok ] cencer | s | Hew

On the Module Info tab, in the Status section, the Major and Minor Faults are
listed along with the Internal State of the module.
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Figure 52 - Notification in Tag Editor

Mame & | Yalue & | FoceMask € | Style | Data Type |
|+ Local2C - {oand AB:1756_4l6 Flo..
|~ Local2| | o) o) AB-1756_ 416 Flo..
| +locak2| ChannelfFauls | 241111 111... Binary INT
Local 21, ChOF ault 1 Decimal BOOL
Local:22].ChiFault 1 Decimal BOOL

The Value field lists the number 1 in the Fault line.

Fault Type Determination

When you are monitoring a module’s configuration properties in
RSLogix 5000 software and receive a Communication fault message, the
Connection tab lists the type of fault under Module Fault.

M Module Properties: Local:2 (1756-1F61 1.1)

General Connection l Modulelnfo] Eonfigurationl Alarm Eonfiguration] Calibration Eackplane]

Bequested Packet Interval [RPI) hDD.UEﬁ mz  [25.0- 750.0 ms]
[ Inhibit Module

[~ Major Fault On Caontraller IF Connection Fails while in Fun Mode

bAgdule Faul
[Code 16#0204] Connection Request Error: Connection request timed out.

Status: Fauled oK Cancel Help
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Appendix A

Integer Mode Tags

Table 36 - Integer Input Tags

Analog I/0 Tag Definitions

The set of tags associated with any module depends on the module type and the
communications format. For each operational mode, integer or floating point,
there are three sets of tags.

o Input

e Output

« Configuration

Topic Page
Integer Mode Tags 257
Floating Point Mode Tags 261

The following tables list the tags that are available on ControlLogix analog
modules operating in integer mode.

IMPORTANT Each application’s series of tags varies but no input module
application contains any tags that are not listed here.
Integer Input Tags

You can view tags from the Controller Organizer in RSLogix 5000 software. To
access the Tag Editor, right-click Controller Tags and choose Monitor Tags.

Tag Name Data Type Applicable Modules | Definition

ChannelFaults INT All Collection of individual channel fault bits in one word. Can address individual channel fault via bit
notation: ex. ChannelFaults 3 for channel 3.

ChOFault BOOL Al Individual channel fault status bit. Indicates a hard’ fault has occurred on the channel that means:
calibration is ongoing; or if an input, an overrange or underrange condition is present; or if an output, a
low or high clamp condition is occurring. These bits also are set by the controller if communication is
lost with the 1/0 module.

ModuleFaults INT Al Collection of all module level fault bits.

AnalogGroupFault BOOL All Indicates if a channel fault has occurred on any channel.

InGroupFault BOOL Allinputs Indicates if a channel fault has occurred on any input channel.

(alibrating BOOL Al Indicates if a calibration is currently in progress on any channel.

CalFault BOOL All Status bit indicating if any channel has a ‘bad’ calibration. ‘Bad’ calibration means the last attempt to
calibrate the channel failed with an error.

(JUnderrange BOOL 1756-1T6l and 1756- | Status bit to indicate if the cold junction reading is currently beneath the lowest detectable

612

temperature of 0.0 °C (32 °F).
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Table 36 - Integer Input Tags

Tag Name Data Type Applicable Modules | Definition
(JOverrange BOOL 1756-1T6l and 1756- | Status bit to indicate if the cold junction reading is currently above the highest detectable temperature
IT612 of 86.0 °C (186 °F).
ChannelStatus INT All Collection of individual channel status bits.
ChOUnderrange BOOL Allinputs Alarm bits indicating the channel’s input is less than the minimum detectable input signal.
ChoOverrange BOOL Allinputs Alarms bit indicating the channel’s input is greater than the maximum detectable input signal.
ChOData INT Allinputs The channel input signal represented in counts where -32,768 counts is the minimum detectable input
signal and 32,767 counts is the maximum detectable.
(JData INT 1756-IT6l and 1756- | The cold junction sensor temperature in counts where -32,768 counts is
T612 0°C(32 °F) and 32,767 counts is 86 °C (186 °F).
(STTimestamp Array of DINT All (if the CST Timestamp taken at time the input data was sampled, or if an output when the output was applied,
connection is selected) | and placed in terms of coordinated system time that is a 64-bit quantity in microseconds coordinated
across the rack. Must be addressed in 32-bit chunks as an array.
RollingTimestamp INT Al Timestamp taken at time the input data was sampled, or if an output when the output was applied,
that s in terms of milliseconds relative solely to the individual module.
Integer Output Tags
Table 37 - Integer Output Tags
Tag Name Data Type Applicable Modules | Definition:
ChoData INT All outputs The value the channel is to output in counts where the minimum producible output is -32,768 counts
and 32,767 counts is the maximum producible.
ChoDataEcho INT All outputs The value the channel is currently outputting in counts where -32,768 counts is the minimum
producible output signal and 32,767 counts is the
maximum producible.
OutGroupFault BOOL All outputs Indicates if a channel fault has occurred on any output channel.
ChOInHold BOOL All outputs Bit that indicates if the output channel is currently holding until the Output value sent to the module (O
tag ChOData) matches the current output value
(Itag ChOData) within 0.1% of the channel’s full scale.
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Table 38 - Integer Configuration Tags

Integer Configuration Tags

Tag Name

Data Type

Applicable Modules

Definition

(JDisable

BOOL

Allinputs (only used
for the 1756-1T6l and
1756-1T612)

Disables the cold junction sensor that turns off cold junction compensation when linearizing
thermocouple inputs.

RealTimeSample

INT

Allinput

Determines how often the input signal is to be sampled in terms of milliseconds.

ChORangeNotch

SINT

1756-IF6CIS, 1756-
IF6l, 1756-IR6l, 1756-
[T6l and 1756-IT612

Configures the channel’s input range and notch filter settings. The input range is the upper nibble (bits
4...7) and determines the signal range the input channel can detect. Input range values are as listed.

0="-10...70V (1756-IF6l)

1=0...5V (1756-IF6l)

2=0...10V (1756-IF6l)

3=0...20 mA (1756-IF6CIS and 1756-IF6l)
4=-12...78 mV (1756-1T6l and 1756-1T612)
5=-12...30mV (1756-IT6l and 1756-IT612)
6=1...487 Q (1756-IR6l)

7=2...1,000 Q2 (1756-IR6l)

8=4...2,000 Q (1756-IR6l)

9=8...4,020 Q (1756-IR6l)

The notch filter provides superior frequency filtering at the selected value and its harmonics. The notch
filter is the lowest nibble (bits 0...3).

0="10Hz
1=50Hz
2=60Hz
3=100Hz
4=250Hz
5=1,000 Hz

ProgToFaultEn

BOOL

All outputs

The program to fault enable bit determines how the outputs are expected to behave if a
communication fault were to occur while the output module is in the Program mode. When set, the bit
causes the outputs to transition to their programmed Fault state if a communication fault occurs while
in the Program state. If not set, outputs remain in their configured program state despite a
communication fault occurring.

Ch0Config

SINT

All outputs

Contains all individual configuration bits for channel.

Rockwell Automation Publication 1756-UM009D-EN-P - March 2015 259



AppendixA  Analog I/0 Tag Definitions

Table 38 - Integer Configuration Tags

Tag Name

Data Type

Applicable Modules

Definition

ChOHoldForlInit

BOOL

All outputs

When set configures the channel to hold, or not change, until initialized with a value within 0.1% of full
scale of its current value when one of the following conditions occurs.

1=Module initial connection (power up).
2 =Module transition from Program mode back to Run mode.
3 = Module reestablishes communication after a fault.

ChOFault Mode

BOOL

All outputs

Selects the behavior the output channel is expected to take if a communication fault occurs. Either hold
last state (0) or go to a user-defined
value (1). ChOFaultValue defines the value to go to on fault if the bit is set.

ChOProgMode

BOOL

All outputs

Selects the behavior the output channel when transitioned into Program mode. Either hold last state
(0) or go to a user-defined value (1). ChOProgValue defines the value to go to on fault if the bit is set.

ChORampToProg

BOOL

All outputs

Enables ramping of the output value to a use-defined Program value, ChOProgValue, when set.
Ramping defines the maximum rate the output is allowed to transition based upon the configured
ChORampRate.

ChORampToFault

BOOL

All outputs

Enables ramping of the output value to a user-defined Fault value, ChOFaultValue, when set. Ramping
defines the maximum rate the output is allowed to transition based upon the configured
ChORampRate.

ChOFaultValue

INT

All outputs

Defines the value, in counts, the output takes if a communication fault occurs when the ChOFaultMode
bitis set.

ChOProgValue

INT

All outputs

Defines the value, in counts, the output takes when the connection transitions to Program mode if the
ChOProgMode bit is set.

ChORampRate

INT

All outputs

Configures the maximum rate that the output value can change when transitioning to either the
ChOFaultValue or ChOProgValue if either the ChORampToFault or ChORampToProg bits are set,
respectively. In terms of percent full-scale per second.
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Floating Point Mode Tags

Table 39 - Floating Point Input Tags

The following tables list the tags that are available on ControlLogix analog
modules operating in floating point mode.

IMPORTANT

Each application’s series of tags varies but no input module
application contains any tags that are not listed here.

Floating Point Input Tags

You can view tags from the Controller Organizer in RSLogix 5000 software. To
access the Tag Editor, right-click Controller Tags and choose Monitor Tags

Tag Name Data Type Applicable Modules | Definition

ChannelFaults INT All Collection of individual channel fault bits in one word. Can address individual channel fault via bit
notation: ex. ChannelFaults 3 for channel 3.

ChOFault BOOL All Individual channel fault status bit. Indicates a ‘hard’ fault has occurred on the channel that means:
calibration is ongoing; or if an input, an overrange or underrange condition is present; or if an output, a
low or high clamp condition is occurring. These bits are also set by the controller if communication is
lost with the 1/0 module.

ModuleFaults INT All Collection of all module level fault bits.

AnalogGroupFault BOOL All Indicates if a channel fault has occurred on any channel.

InGroupFault BOOL Allinputs Indicates if a channel fault has occurred on any input channel.

(alibrating BOOL Al Indicates if a calibration is currently in progress on any channel.

(alFault BOOL All Status bit indicating if any channel has a ‘bad’ calibration. ‘Bad’ calibration means the last attempt to
calibrate the channel failed with an error and
was aborted.

(JUnderrange BOOL 1756-IT6l and 1756- Status bit to indicate if the cold junction reading is currently beneath the lowest detectable

IT612 temperature of 0.0 °C (32 °F).
(JOverrange BOOL 1756-IT6l and 1756- Status bit to indicate if the cold junction reading is currently above the highest detectable temperature
IT612 of 86.0 °C (186.8 °F).

ChoStatus INT All Collection of individual channel status bits.

ChoCalFault BOOL Allinputs Status bit indicating if the channel has a ‘bad’ calibration. ‘Bad’ calibration means the last attempt to
calibrate the channel failed with an error and
was aborted.

ChOUnderrange BOOL Allinputs Alarm bits indicating the channel’s input is less than the minimum detectable input signal.
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Table 39 - Floating Point Input Tags

Tag Name Data Type Applicable Modules | Definition

ChoOverrange BOOL Allinputs Alarms bit indicating the channel’s input is greater than the maximum detectable input signal.

ChoRateAlarm BOOL Allinputs Alarm bit that sets when the input channel’s rate of change exceeds the configured
ChoConfigRateAlarmLimit. Remains set until the rate change drops below the configured limit unless
latched via ChOConfigRateAlarmLatch in
the configuration.

ChOLAlarm BOOL Allinputs Low alarm bits that sets when the input signal moves beneath the configured low alarm trigger point,
Ch0ConfigLAlarmLimit. Remains set until the input signal moves above the trigger point, unless
latched via ChOConfigProcAlarmLatch or the input is still within the configured alarm deadband,
Ch0ConfigAlmDeadband, of the low alarm trigger point.

ChOHAlarm BOOL Allinputs High alarm bit that sets when the input signal moves above the configured high alarm trigger point,
ChoConfigHAlarmLimit. Remains set until the input signal moves below the trigger point, unless
latched viaChOConfigProcAlarmLatch or the input s still within the configured alarm deadband,
ChoConfigAlmDeadband, of the high alarm trigger point.

ChOLLAlarm BOOL Allinputs Low low alarm bit that sets when the input signal moves beneath the configured low low alarm trigger
point, Ch0ConfigLLAlarmLimit. Remains set until the input signal moves above the trigger point, unless
latched via ChOConfigProcAlarmLatch or the input s still within the configured alarm deadband,
ChoConfigAlmDeadband, of the low low alarm trigger point.

CHOHHAlarm BOOL Allinputs High high alarm bit that sets when the input signal moves above the configured high high alarm
trigger point, ChOConfigProcAlarmLimit. Remains set until the input signal moves below the trigger
point, unless latched via ChOConfigAlmDeadband, of the high high alarm trigger point.

ChoData REAL Allinputs The channel input signal represented in engineering units. The input signal is measured and then
scaled based on the user configuration.

(JData REAL 1756-1T6l and 1756- | The cold junction sensor temperature in °Cor °F.

IT612
(STTimestamp Array of DINT All (if the CST Timestamp taken at time the input data was sampled, or if an output when the output was applied,
connection is selected) | and placed in terms of coordinated system time that is a 64-bit quantity in microseconds coordinated
across the rack. Must be addressed in 32-bit chunks as an array.
RollingTimestamp INT Allinputs Timestamp taken at time the input data was sampled, or if an output when the output was applied,

which is in terms of milliseconds relative solely to the individual module.
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Table 40 - Floating Point Output Tags

Floating Point Output Tags

Tag Name Data Type Applicable Modules | Definition:

ChoData REAL All outputs The value the channel is set to output in engineering units based upon the configured scaling for the
channel.

ChoDataEcho REAL All outputs The value the channel is currently outputting in engineering units based upon the configured user
scaling. This value matches the requested output value, 0 tag ChOData, unless: in Program mode,
calibrating, beneath Low Limit, above High Limit, currently ramping or In Hold.

OutGroupFault BOOL All outputs Indicates if a channel fault has occurred on any output channel.

ChONotANumber BOOL All outputs Bit indicating the received output value from the controller, 0 tag ChOData, was an invalid IEEE floating
point value. When an invalid value is received, the output value holds its last known valid state.

ChOInHold BOOL All outputs Bit that indicates if the output channel is currently holding until the Output value sent to the module (O
tag Ch0Data) matches the current output value
(Itag ChOData) within 0.1% of the channel’s full scale.

CHORampAlarm BOOL All outputs Alarm bit that sets when the requested output value, Ch0ConfigRampToRun set, and the difference
between the new output value requested and the current output exceeds the configured ramp limit,
ChoConfigMaxRampRate. The bit remains set until ramping ceases unless the alarm is latched via
Ch0ConfigRampAlarmLatch.

ChOLLimitAlarm BOOL All outputs Alarm bit that sets when the requested output value, ChOData, is below the configured low limit,
ChoConfigLowLimit, in which case the output stops at the configured low limit which the echo reflects.
Remains set until the requested output moves above the low limit unless latched by
ChoConfigLimitAlarmLatch.

ChOHLimitAlarm BOOL All outputs Alarm bit that sets when the requested output value, ChOData, is above the configured high limit,

ChoConfigHighLimit, in which case the output stops at the configured high limit which the echo
reflects. Remains set until the requested output moves below the high limit unless latched by
ChoConfigLimitAlarmLatch.
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Floating Point Configuration Tags

Table 41 - Floating Point Configuration Tags

Tag Name Data Type Applicable Modules | Definition
RemoteTermination BOOL 1756-1T6l and 1756~ Indicates if the cold junction sensor is mounted on a remote termination block when set, rather than on
IT612 the local terminal block. Needed for proper cold junction compensation when linearizing
thermocouples.
(IDisable BOOL 1756-IT6l and 1756- | Disables the cold junction sensor that turns off cold junction compensation when linearizing
T612 thermocouple inputs.
TempMode BOOL 1756-IR6l, 1756-1T6l | Controls the temperature scale to use on the module.
and 1756-1T612 0= (e'sius
1= Fahrenheit
ProgToFaultEn BOOL All outputs The program to fault enable bit determines how the outputs behave if a communication fault occurs
while the output module is in the Program mode. When set, the bit causes the outputs to transition to
their programmed Fault state if a communication fault occurs while in the Program state. If not set,
outputs remain in their configured Program state despite a communication fault occurring.
RealTimeSample INT Allinput Determines how often the input signal is to be sampled in terms of milliseconds.
(JOffset REAL 1756-IT6l and 1756- Provides a user-defined offset to add into the read cold-junction sensor value. Allows a sensor with a
IT612 built-in bias to be compensated for.
ChoConfig Struct All Master structure beneath which the channel’s configuration parameters

are set.
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Table 41 - Floating Point Configuration Tags

Tag Name

Data Type

Applicable Modules

Definition

ChoConfig
RangeTypeNotch

INT

1756-IF6CIS, 1756-
IF6l, 1756-IR6l, 1756~
[T6l and 1756-IT612

Configures the channel’s input range, sensor type and notch filter settings. The input range is bits
8...11and determines the signal range the input channel can detect. Input range values are as listed.

0="-10...10V (1756-IF6l)

1=0...5V (1756-IF6l)

2=0...10V (1756-IF6l)

3=0...20 mA (1756-IF6CIS and 1756-IF6l)
4=-12...78 mV (1756-IT6l and 1756-1T612)
5=-12...30mV (1756-IT6l and 1756-T612)
6=1...487 Q (1756-IR6l)

7=2...1,000 Q (1756-IR6l)

8=4...2,000 Q2 (1756-IR6l)

9=8...4,020 Q (1756-IR6l)

Sensor type is bits 4...7 and selects the sensor type to use for linearization on the 1756-IR6l, IT6l.
Sensor types values are as listed.

0 =no linearization, Q (1756-IR61), mV (1756-1T6l and 1756-1T612)
1=100 Q2 Platinum 385 (1756-IR6l) B (1756-IT6l and 1756-1T612)
2=200 Q Platinum 385 (1756-IR6l), C (1756-IT61 and 1756-1T612)

3 =500 Q2 Platinum 385 (1756-IR6l), E (1756-1T6l and 1756-IT612)
4=1000 €2 Platinum 385 (1756-IR6l), J (1756-I1T6l and 1756-IT612)
5=100 Q Platinum 3916 (1756-IR6l), K (1756-1T6l and 1756-IT612)
6 =200 Q2 Platinum 3916 (1756-IR6l), N (1756-IT6l and 1756-1T612)
7=500 Q2 Platinum 3916 (1756-IR6l), R (1756-1T6l and 1756-IT612)
8 =1000 2 Platinum 3916 (1756-IR6l), S (1756-IT6l and 1756-1T612)
9=10C Copper 427 (1756-IR6l), T (1756-1T6l and 1756-IT612)

10 =120 O Nickel 672 (1756-IR6l), TXK/XK (L) (1756-IT612)

11 =100 Q Nickel 618 (1756-IR6l), D (1756-1T612)

12=120 O Nickel 618 (1756-IR6l)

13=200 Q2 Nickel 618 (1756-IR6l)

14=500 O Nickel 618 (1756-IR6l)

The notch filter provides superior frequency filtering at the selected value and its harmonics. The notch
filter is the lower nibble (bits 0...3).

0="10Hz
1=50Hz
2=060Hz
3=100Hz
4=250Hz
5=1,000 Hz

ChoConfigAlarm
Disable

BOOL

All

Disables all alarms for the channel.

ChoConfigProcess
AlarmLatch

BOOL

Allinputs

Enables latching for all four process alarms: low, low low, high and high high. Latching causes the
process alarm to remain set until an unlatch service is explicitly sent to the channel or alarm.

ChoConfigRate
AlarmLatch

BOOL

Allinputs

Enables latching for the rate alarm. Latching causes the rate alarm to remain set until an unlatch service
is explicitly sent to the channel or alarm.

Ch0ConfigDigital
Filter

INT

Allinputs

A non-zero value enables the filter, providing a time constant in milliseconds used in a first order lag
filter to smooth the input signal.

Ch0ConfigTenOhm
Offset

INT

1756-IR6l

Avalue from-100. ..100 that represents -1.00...1.00 2 and is an offset used when linearizinga 10 Q
copper sensor type’s input.

ChoConfigRate
AlarmLimit

INT

Allinputs

The trigger point for the rate alarm status bit that sets if the input signal changes at a rate faster than
the configured rate alarm. Configured in percent full scale per second.

ChoConfigLow
Signal

REAL

Al

One of four points used in scaling. The low signal is in terms of the inputs signal units and corresponds
to the low engineering term when scaled. The scaling equation is shown below.

(Signal - Low Signal) x (High Engineering - Low Engineering)
Data= + LowEngineering
(High Signal - Low Signal)
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Table 41 - Floating Point Configuration Tags

Tag Name Data Type Applicable Modules | Definition

ChoConfigHigh REAL All One of four points used in scaling. The high signal is in terms of the inputs signal units and corresponds

Signal to the high engineering term when scaled. The scaling equation is shown below.

(Signal - Low Signal) x (High Engineering - Low Engineering)
Data= + LowEngineering
(High Signal - Low Signal)

ChoConfigLow REAL Al One of four points used in scaling. The low engineering helps determine the engineering units the

Engineering signal values scale into. The low engineering term corresponds to the low signal value. The scaling
equation used is
shown below.

(Signal - Low Signal) x (High Engineering - Low Engineering)
Data= + LowEngineering
(High Signal - Low Signal)

(0ConfigHigh REAL Al One of four points used in scaling. The high engineering helps determine the engineering units the

Engineering signal values scale into. The high engineering term corresponds to the high signal value. The scaling
equation used is shown below.

(Signal - Low Signal) x (High Engineering - Low Engineering)
Data= + LowEngineering
(High Signal - Low Signal)

Ch0ConfigLAlarm REAL All'inputs The low alarm trigger point. Causes the ChOLAlarm to trigger when the input signal moves beneath the

Limit configured trigger point. In terms of
engineering units.

ChoConfigHAlarm REAL Allinputs The high alarm trigger point. Causes the ChOHAlarm to trigger when the input signal moves above the

Limit configured trigger point. In terms of engineering units.

ChoConfigLLAlarm REAL Allinputs The low low alarm trigger point. Causes the ChOLLAlarm to trigger when the input signal moves

Limit beneath the configured trigger point. In terms of engineering units.

Ch0ConfigHH REAL All'inputs The high high alarm trigger point. Causes the ChOHHAlarm to trigger when the input signal moves

AlarmLimit above the configured trigger point. In terms of
engineering units.

ChoConfigAlarm REAL Allinputs Forms a deadband around the process alarms that causes the corresponding process alarm status bit to

Deadband remain set until the input moves beyond the trigger point by greater than the amount of the alarm
deadband.

ChoConfigCalBias REAL Allinputs A user-defined offset added directly into the data, ChOData. used to compensate for inherent sensor
offset.

ChoConfigConfig INT All outputs Collection of channel’s individual configuration bits.

Bits

Ch0ConfigHoldForlnit BOOL All outputs When set configures the channel to hold, or not change, until initialized with a value within 0.1% of full
scale of its current value when one of the following conditions occurs.
1= Module initial connection (power up)

2 =Module transition from Program mode back to Run mode
3 =Module reestablishes communication after a fault

ChoConfigRamp BOOL All outputs Enables latching for the rate alarm. Latching causes the rate alarm to remain set until an unlatch service

AlarmLatch is explicitly sent to the channel or alarm.

Ch0ConfigLimit BOOL All outputs Enables latching for the clamp limit alarms. Latching causes the limit alarms to remain set until an

AlarmLatch unlatch service is explicitly sent to the channel or alarm.

Ch0ConfigFault Mode BOOL All outputs Selects the behavior the output channel takes if a communication fault is to occur. Either hold last state
(0) or go to a user-defined value (1). Ch0ConfigFaultValue defines the value to go to on fault if the bit is
set.

ChoConfigProg BOOL All outputs Selects the behavior the output channel takes when transitioned into Program mode. Either hold last

Mode state (0) or go to a user-defined value (1). Ch0ConfigProgValue defines the value to go to on program if
the bit is set.

ChoConfigRampTo BOOL All outputs Enables ramping of the output value during Run mode between the current output level and a newly

Run requested output. Ramping defines the maximum rate the output is allowed to transition based upon
the configured ChOConfigRampRate.
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Table 41 - Floating Point Configuration Tags

Tag Name Data Type Applicable Modules | Definition

ChoConfigRampToProg BOOL All outputs Enables ramping of the output value to a user-defined program value, Ch0ConfigProgValue, when set.
Ramping defines the maximum rate the output is allowed to transition based upon the configured
ChoConfigRampRate.

ChoConfigRampToFault BOOL All outputs Enables ramping of the output value to a user-defined Fault value, ChOFaultValue, when set. Ramping
defines the maximum rate the output is allowed to transition based upon the configured
ChoConfigRampRate.

Ch0ConfigMax INT All outputs Configures the maximum rate that the output value can change when transitioning to either the

RampRate ChoConfigFaultValue or Ch0ConfigProgValue if either the ChOConfigRampToFault or
(Ch0ConfigRampToProg bits are set, respectively, or in Run mode if ChOConfigRampToRun is set. In terms
of percent full-scale per second.

ChoConfigFault REAL All outputs Defines the value, in engineering terms, the output takes if a communication fault occurs when the

Value ChoConfigFaultMode bit it set.

ChoConfigProg REAL All outputs Defines the value, in engineering units, the output takes when the connection transitions to Program

Value mode if the ChOConfigProgMode bit is set.

ChoConfigLow REAL All outputs Defines the minimum value the output is allowed to take within the process. If an output beneath the

Limit low limit is requested, the ChOLLimit alarm is set and the output signal remains at the configured low
limit.

Ch0ConfigHigh REAL All outputs Defines the maximum value the output is allowed to take within the process. If an output above the

Limit high limit is requested, the ChOHLimit alarm is set and the output signal remains at the configured high

[imit.
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Notes:
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Use Message Instructions

Process Real-time Control
and Module Services

Use Ladder Logic To Perform Run Time Services
and Reconfiguration

Topic Page
Use Message Instructions 269
Process Real-time Control and Module Services 269
One Service Performed Per Instruction 270
(reate a New Tag 270

You can use ladder logic to perform run time services on your module. For
example, page 195 explains how to unlatch alarms on the 1756-IF6I module by
using RSLogix 5000 software. This appendix provides an example of how to
unlatch those same alarms without using RSLogix 5000 software.

In addition to performing run time services, you can use ladder logic to change
configuration. Chapter 10 explains how to use the RSLogix 5000 software to set
configuration parameters in your ControlLogix analog I/O module. Some of
those parameters also can be changed through ladder logic.

In ladder logic, you can use message instructions to send occasional services to
any ControlLogix I/O module. Message instructions send an explicit service to
the module, causing specific behavior to occur. For example, unlatching a high
alarm can be performed by a message instruction.

Message instructions maintain the following characteristics:
e Messages use unscheduled portions of system communication bandwidth
o Oneservice is performed per instruction

e Performing module services does not impede module functionality, such
as sampling inputs or applying new outputs

Services sent through message instructions are not as time critical as the module
behavior defined during configuration and maintained by a real-time connection.
Therefore, the module processes messaging services only after the needs of the I/
O connection have been met.

For example, if you want to unlatch all process alarms on the module, real-time
control of your process still is occurring by using the input value from that same
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channel. Because the input value is critical to your application, the module
prioritizes the sampling of inputs ahead of the unlatch
service request.

This prioritization allows input channels to be sampled at the same frequency

and the process alarms to be unlatched in the time between sampling and
producing the real-time input data.

One Service Performed Per Message instructions only causes a module service to be performed once per

Instruction execution. For example, if a message instruction sends a service to the module to
unlatch the high high alarm on a particular channel, that channel’s high high
alarm unlatches, but can be set on a subsequent channel sample. The message
instruction must then be re-executed to unlatch the alarm a second time.

Create a New Tag This section shows how to create a tag in ladder logic when adding a message

instruction. Ladder logic is written in the Main Routine section of the
RSLogix 5000 software program.

Follow these steps to create a tag.

1. Start the RSLogix 5000 software program and open an existing I/O
project or create a new one.

2. On the Controller Organizer, double-click MainRoutine.

Expand MainProgram to see Main Routine as a sub-menu item.

f RSLogix 5000 - Controller_Digital_I0 [1756-
File Edit “iew Search Logic Communicakions ©

=1 [ = = T e S

Oifline . I RUN |
Mo Forces b 'E SAKT
Mo Edits g\_ o
Bedundatcy L
troller Contraller_Digital_Io

(=451 Conl

3 Controller Fault Handler
7 Power-Up Handler
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A graphic that looks like a ladder, with rungs, appears in the right side of
the RSLogix 5000 software program. You attach run-time service, such as a

message instruction, to the rungs and then download the information to a
controller.

You can tell that the rung is in Edit mode because of the ‘¢’ at the

left side of the rung.
R [ o e e e |
4| e fER J eriCourter ) Inputioutput £ Compare
I EEEEE
-]
0 e [ HEN——
= Message Conkrol ? :l—{DN}—
] —ER —
-
L
(End)

3. Find, then click MSG (message) instruction on the instruction toolbar.

The MSG icon is among the formats on the Input/Output tab of the
instruction toolbar.

You also can drag-and-drop an instruction icon onto a rung. A green dot
appears when a valid location is detected for the instruction on
the rung.

4. Inside the message box (in the Message Control field), right-click the
question mark to access a pull-down menu.

Pz
Meszage —EM
Messanes Contrnl q |ZI Db —
| New Tad... p. | —ER —
lart
i
& Cut Instruction k42
Copy Inskruckion Chrl4+C
T Paste Chrl+y
Delete Inskruction Dl
AdAd 1 addar Flarmank AlFLTrAe

5. Choose New Tag.

The New Tag dialog box appears with the cursor in the Name field.

IMPORTANT We suggest you name the tag to indicate what module service the message
instruction is sending. For example, if a message instruction is to unlatch a
high alarm, then name the tag ‘High alarm unlatch'’ to reflect this.
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Newtag R

M ame: |s lat1_ChO_H_alarm_Unlatch

Ok

Im

Description:

Cancel |
Help |

Usage: I<n0[mal>

Type: I Baze - I

Conneckon...

Alias For I

[rata Type: IMESS»&GE

Scope: I@ Controller
External -
Aooess: IFleadMllte
Shyle: I

[~ Constant

[~ DOpen MESSAGE Configuration

uuuLuLuu 3

6. Choose from the options in the New Tag dialog box.

Field Name Description

Name Type the tag name, including the slot number in the
module.

Description Type an option tag description.

Usage Use the default.

Type Use the default.

Alias for Leave blank.

Data Type Choose MESSAGE.

Scope Choose the Controller scope.

Note: Message tags can be created only with the
Controller scope.

External Access Use the default.
Style Leave blank.
Constant Leave blank.

Open MESSAGE Configuration

Leave the box blank if you do NOT want to
automatically access the Message Configuration
screen when OK is clicked.

You still can access the Message Configuration screen
later by following the procedures on page 272.

7. Click OK.

Enter Message Configuration

After creating a tag, you must enter certain parameters for the message
configuration. This information is entered on the Configuration and
Communication tabs of the Message Configuration dialog box.
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The Message Configuration dialog box is accessed by clicking the box with the
ellipses (in the Message Control field).

WS
i Message HEN
Weszage Control Slotd_Ch0_Reset Fuse [ HONH
B
(Ent)
IMPORTANT In RSLogix 5000 software, version 10 and later, the Message Configuration
dialog boxes changed significantly to make it easier for you to configure

your messages.

« Forexample, in version 9 and earlier, depending on the Message
Type, you are required to configure some combination of the following:

- Service Code

- Object Type

- ObjectID

- Object Attribute

- Source

- Number of Elements
- Destination

+ Inversion 10 and later, after you choose a Service Type, RSLogix 5000
software fills in most of the fields listed above. The fields you must fill in
are dependent on what Service Type you choose. For example, with the
High Alarm Unlatch, you must know only the Source Element and the
Destination.

A table describes the relationship of the fields in both dialog boxes on
page 274.
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Message Configuration - Slotl_Ch0_HH_Alarm_unlatch

Configuration | Communication I

Configuration Tab

The Configuration tab provides information on what module service to perform

and where to perform it.
RSLogix 5000 Software, Version 9 and Earlier

Meszage Type: ]EIP Generic ﬂ
Service Code: ab [Hex]  Source: I vI
Dbject Tupe: A [Hex] Murn. OF Elemerts: |1 = [Bytes]
Dbiject |D: 1 Destination: I ] |
Object Atiribute: Ee [Hex] Lreate Tag... |
2 Ernzble O Enable Waiting 2 Stant ® Done Done Lenoth: 0
‘2 Eror Cods: I~ Timed Dut €
Extended Emar Cads:
0K I Cancel | Aoply | Help |

274

RSLogix 5000 Software, Version 10 and Later

Message Contiguration - Slotl_ChO_H_Alarm_Unlakch x|
Configuration™ ] Communication | Tea |
Mezzage |ypo: I LIF Licncne j
Senvice [Urletch Anolop Hish Al () =] 20Uc= Elerer [ ]
e | enth m =]| [(Rutes
e
B [4 [Hexl Class: [a ekl o ot o El
Instance: I'I J\ttn'l_:lule:IBc [Hex] Hemman
2 Enable ) Enable \Waiting 2 Start 2 Done Cione Length: O
3 Funn Codes Extended Crror Code: I Timed Out &
Error Prath:
Error Test:
T R T Help |

The following table explains the relationship of the fields in the above dialog
boxes. For example, despite different entry fields, both screen examples are
configured to unlatch a high alarm (module service) on channel 0 of a 1756-IF6I1
module (where to perform the service).

With RSLogix 5000 software versions 10 and later, you are required to choose
only a service type and configure the instance.

RSLogix 5000 Versions 9
and earlier

RSLogix 5000 Versions 10
and later

Description

Service Code

Service Type

Defines the type of module service to be performed. For
example, unlatch alarm.

Note: In versions 10 and later, you can use a pull-down
menu to choose the Service Type. RSLogix 5000 software
defaults the Service Code, Instance, Class, and Attribute
parameters based on the Service Type that you choose.
All'values are in Hex.

Object Type

Class

Object that you are sending a message to, such as the
device object or a discrete output point.

Object ID

Instance

Each object can have multiple instances. For example, a
discrete output can have 16 points or instances of where
amessage can be sent. This specifies the instance.

Object Attribute

Attribute

Further identifies the exact address for the message. An
analog input can have multiple alarms so this attribute
acknowledges a specific alarm and not the other alarms.
If an attribute is not specified (default to 0) the Service
applies to all attributes of the Class/Instance.
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The following table contains input configuration information that is necessary
only if you are configuring the message with RSLogix 5000 software, versions 9
or earlier.

Table 42 - Analog Input Modules Configuration Dialog Window Information

Enter the following To unlatch the high To unlatch the high Tounlatch thelow | Tounlatchthelowlow | To unlatch the rate
high alarm alarm alarm alarm alarm

Service Code 4B 4B 4B 4B 4B

Object Type 0A 0A 0A 0A 0A

Object D™ 1...60r1...8 1...60r1...8 1...60r1...8 1...60r1...8 1...60r1...8

(Channel Number)

Object Attribute 6E 6C 68 6D 6F

Number of Elements 0 bytes 0 bytes 0 bytes 0 bytes 0 bytes

(1) The 1756-IF16 module does not have any unlatchable features in the 16-channel mode.

IMPORTANT

For input or output modules, the Object Attribute determines which alarm

feature for the selected channel to unlatch. If this field is left blank, all

alarms for the selected channel are unlatched.

You must send separate message instructions to control specific alarms on

each channel of the module.

Also, Object ID represents channel number. For the 1756-IF6l, 1756-IR6I,
and 1756-1T6l modules, channels 0. . .5 are represented by ObjectID 1....6.
For the 1756-IF16 (in differential mode only) and 1756-IF8 modules,

channels 0...7 are represented by ObjectID 1...8.

The table contains required output configuration information to perform output
module services. This information is only necessary if you are configuring the
message with RSLogix 5000, versions 9 or earlier:

Table 43 - Analog Output Modules Configuration Dialog Window Information

Enter the following To unlatch the high | To unlatch the low To unlatch the ramp
alarm alarm alarm

Service Code 48 48 48

Object Type 0B 0B 0B

Object ID 1...60r1...8 1...60r1...8 1...60r1...8

(Channel Number)

Object Attribute 6F 6F 70

Number of Elements 0 bytes 0 bytes 0 bytes
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Communication Tab

The Communication tab provides information on the path of the message
instruction. For example, the slot number of a 1756-IF6I module distinguishes
exactly which module a message is designated for.

IMPORTANT Use the Brown button to see a list of the I/0 modules in the system. You
choose a path when you choose a module from
the list.

You must name an 1/0 module during initial module configuration to
choose a path for your message instruction. Click OK to set the path.

Message Configuratio x|

Configuration  Cormmunication™ I Tag I

= Path: IIsoIated_Input_ModuIe Browse... |

lzolated_|nput_kModule
———

~ .
Broadeact: ([ Message Path Browser e

Communication, f
|a=lial [l zolated |nput Moduls
= CPp D -
. lzolated_|nput_Module
¢ CIF with
Soursz 1D = S /0 Configuration

1756 Backplans, 1756410
G ted

] Epeatis fi [0]1756-L63 Cartroller

[111756-IFEIl |zolated_Input_kodule

o Bl [2]11756-OF4 Mew_one

=1

2 Enable 3 Er

3 Error Code:
Errar Path:
Eror Test:

|-

()4 I Cancel I Help I

&

Unlatch Alarms in the 1756-1F61 Module

Example rungs 0...4 show how to unlatch the following alarms in a 1756-IF6I
module, named Slot_1_IF61L

o Channel 0 High high alarm - Rung 0
o Channel 0 High alarm - Rung 1

o Channel 0 Low alarm - Rung 2

o Channel 0 Low low alarm - Rung 3

o Channel 0 Rate alarm - Rung 4

IMPORTANT An 1/0 module must be configured to latch alarms, see page 195 and
page 204, before you can perform unlatch services using ladder logic. If an
unlatch service is received by a module not configured to latch alarms, the
message instruction errors.

Also, all alarms for channel 0 can be unlatched simultaneously with a single
message instruction by leaving the object attribute field blank.
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Theck Alneen bt 1T =
! Irpult bit b eneble set allowe pethom
| Unlatch Unlatch serice
S LocatFiDalall  Locat ] UhJHHAm Sl .
Rung 0 unlatches the high high alarm. — Ir T Type CIP Gensiic GEN
Mcssags Conlral Shot! ChD HH Al wnlatch [ ;
[ERS
Check Alam bt I
Irput bit to enzhle zet allow pefiom
Urdatch Urlhch wervice
. Lixel 1| THH A - MSH )
Rung 1 unlatches the high alarm. — Ik I E Typue - CIF Bvrmsiv: L —|
Message Contel Skt _Chi_H _Alourn_unlsbeh [T ot DN e
—CER—
Check Alam bi. It
Irput bit to criable: ot allow perform
Urlatch Urlalch carvica
Locat 31 [ata.2 Locat 1:1.ChLAlam 56
Rung 2 unlatches the low alarm. —» JE JE Typa - CIP Generis -
Mazzage Contral Shot1_Chi_L_Alaim_unlatch [ ¥ DN e
-
=]
4]+ ] Mamkoutine / 1] | A
* MainProgram - MainR outine HEE
Check dlam bt If =l
Input bit b enable et allow pesform
Unlastch Unlatch tenvice
Locd31Dta3  Local 1.CHILLAkm MSG e .
— ] Tope - CIP Generic TFH
tung 3 unlatches the low low alarm. N S Mersage Corirol Shot1_CO_LL_Alem_uristch [EEH* e’ DN
-
Chieck, Al b 1F
o bk Iy pruabies [P ——
Urdatih Unlatch sravice
LocA31Dsad  Local 11 CHRaiedlan [ M3 .
— " 3 Ty - CIP Gerwnic: cEn—]
tung 4 unlatches the rate alarm. N o Massage Conteel Slet1_ChiL_Plate_Alr_urletch [T]* b DN 3
—ER 33—
=
4]+ | \MainRaustine / LI {dl

This window contains the same
information for each rung, except for
the Object Attribute field. The
information in this field is as follows:
Rung 0 - 6e

Rung 1-6¢

Rung 2 - 6b

Rung 3 - 6d

Rung 4 - 6f

Configuration Dialog Boxes

Click on the box in
each rung to see the
configuration and
communication
information pop-up
associated with it.
This information is
explained on the
next page.

The example below shows the message configuration setting for rung 0 if using

RSLogix 5000 software version 9 and earlier

RSLogix 5000 Software, Version 9 and Earlier

Meszzage Configuration - Slot1_Ch0_HH_Alarm_unlatch

Carfiguration | Communicationl

I CIP Genenic j

|4b [Hex)

Message Type:

Service Code: Source:

Object Types: Ia [Hex) MNum, OF Elements: IU 3: [Bytes)
Object [D: Destination; I - l
Object Attribute: [Hex) LCreate Tag... |
3 Enable 2 Enable##aiting b Start ® Done Done Length: 0
) Errar Code: [ Timed Out &
Extended Error Code:
0K I Cancel I Apply | Help
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For the newer versions of RSLogix 5000 software, you are required only to
choose a Service Type and configure the Instance.

RSLogix 5000 Software, Version 10 and Later
|

Configuration™ I Eommunicationl Tag |

tMezzage Tupe: ICIP Generic LI

?:;g_ce [Uristchénaiog High #lam (1 =] | SeueeBlement: [ [+
: Source Length: IU 3: [Eytes]

Service .
o o R S e—-
Instance: |1 Attril_:ule:lﬁc [Hex) News Tag.. |

23 Enable 23 Enable ' aiting 3 Start 2 Done Done Length: 0

2 Emor Code: Extended Ermor Code: [~ Timed Out &

Error Path:

Error Text:

Ok I Cancel | Apply I Help |

See the table on page 275 for an explanation of the field relationships for

the two dialog boxes.
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Communication Dialog Boxes

The examples show the Communication dialog boxes for different versions of

RSLogix 5000 software.

The top example is for rung 0 if using RSLogix 5000, version 9 and earlier. The

window is the same for each rung of this example.

RSLogix 5000 Software, Version 9 and Earlier

Mczzage Configuration Slot1_Ch0_HH_Alarm_unlatch

Cunfiguialion  Communication I

Bath: [Slot_1_IFEl Browse.. |

Slat_1_IFEl

- st Ao b ethard

= CF € DH+ Chonnel I "l sl ctivory Lisike 3:
o) Rt Suuce Lirk. I 3: [restiriction Wode: 3: [t

Snnme Il

¥ Cache Connections &

0 Enalle 0 EnableWWailiy 2 Slail ® Dune Drures Lergth. 0
{23 Error Code: ™ Timed Out &
Extended Emor Code:

[ ok ] cencel | b | Hep

RSLogix 5000 Software, Version 10 and Later

Message Contiguration - Slak1_Chn_H_Alarm_linlakch il
Configuration ~ Communication ITag |
Hrowze I
|salated_Input_Moduls
€ Broadoast | E
Commumcation Methad-
@ICIP ¢ DH+  Channe! I"" vI Destination Livh 0 =]
! Sowcelink: 00 =]  Destinstionods; |l = (00
[ Cornectad ¥ | Cache Connertion: & ;
2 Cnable 3 Cnable Waiting b Start 2 Done Dane Length: 0
23 Frrew Cocler Estended Ernor Code: [ Timed Out €
Eirar Path:
Erar Tost:
(i3 Cancel | fons Help
IMPORTANT You must name an |/0 module to set the message path under that module’s

communication tab.

Unlatch Alarms in the 1756-0F6VI Module

Example rungs 5...7 show how to unlatch the following alarms in a 1756-OF6VI

module:
o High limit alarm - Rung 5

e Low limit alarm - Rung 6
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o Ramp alarm - Rung7

+* MainProgram - MainRoutine [ (D] <] ‘
=l|  Click on the boxin
Ipet b b ensble
R 5 | t h th h h | . | lrr.Hr:?‘Tllclr:dnh lrr.d?‘ll:l‘lllllllrﬂAhlm | - M5 1 . ea(h rung to S'ee
ung 5 unatches the high fimit alarm. : B B Tmyfi;f.'ﬁ'-ﬂfc Skck?_Chi]_Hugh_Liand_uniatch gfewa_ijmf— . the conﬁguratlon
S and communication
st e information.
Rung 6 unlatches the low limit alarm. s LocaAZipant  Loeald) Coftmidor T PG e
Meszags Contied Slot2_Chl_Low_Limit_unkaich [Z2]* Plf:‘):
Input bi b enable
Lindstch
R 7 I t h th I , Lwd$lpua? Lecab 2l [I1 IR amgy " NS
ung / uniatches the ramp alarm. @ °E Measeage Coniral Shot2_CHO_Rang_alesm_uilatch [T Fggé——
L >
{End) i
=l
1]\ MainRoutine / LI Lil)

Configuration Dialog Boxes

The example dialog box on the left shows the configuration for rung 5. The
example dialog box on the right requires only the Service Type and Instance to be

entered.
RSLogix 5000 Software, Version 9 and Earlier RSLogix 5000 Software, Version 10 and Later
Message Configuration - Slot2_Ch0_High_Limit_unlatch (]
Configuration ]comnimn| Comfigusalioe® ICmmmicaﬁonl Tag |
esrm D ICIP Genetic j Meszage | vpo: |L2II-' Licncne ;I
: Service [Untatch Analoa High sl 1] = | S Pl -
e [ Hed 5 | =] Tonace | | =
SR SEEES . Srmariee el h 0 3_- [Fyles]
Obiject Type: Ih [Hex)  Mum. Elrgbemem:lﬂ 3? [Buytes] f;::i;:" ib (He) Class  [a (CL R p—— liﬂ
Object 1D |1 Destination: I vl Instance: [ AttriLv.lte:ISc [Hex) HewTagh I
Object Attribute: Iﬁf [Hex] Lreate Tag...
JEnable "2 Enable Waiting 2 Start ® Done Cone Lenath: 0
23 Error Code: [~ Timed Out & ‘J Ensble 0 EnableWating b Stk o Done Lone Lenath: U
| 3 Ertor Code: Entended Enor Uode: [~ Timed Out =
Error Path:
Estendad Error Code: Error Text:
0K I Cancel | Sppl | Help | UK | Gonel | Asal Help

This window contains the same information for each rung, except for the Object
Attribute field. The information in this field is

as follows:

Rung 5 - 6f

Rung 6 - 6e

Rung7-70

Communication Dialog Boxes

The examples show the Communication dialog boxes for different versions of
RSLogix 5000 software.
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The top example is for rung 5 if using RSLogix 5000 software, version 9
and earlier. The window is the same for each rung of this example.

RSLogix 5000 Software, Version 9 and Earlier

Meszsage Configuration - Slot2_Ch0_High_Limit_unlatch

Configuration Communicationl

Path; |Slot_2_OF&VI Browse... |

Slat_2_0FEYI

Cammutication fdethad

@ CP € DH+ Channel I 'l D estination Link: I 3:
) it Source Link: I 3: D estination Mode;: I 3: [meal]

Source D

¥ Cache Connections

JEnable 2 Enable Waiting 2 Start ® Done Dane Length: 0
' Enar Code: ™ Timed Out «

Extended Emor Code:

QK I Cancel | Lpply Help

RSLogix 5000 Software, Version 10 and Later

Message Configuration - Slotl_ChD_H_Alarm_Unlatch

Configuration® Communication"l Tag I

Path; |Slot_2_0FEY]
Slot_2_0FE

[Earmniumizatior i ethed

GIER O Channe! I jv Westmation Linfk: ID 3:
¢ ClFith Sourceili: IU 3: [estitiation Wode: IU 3: [t

Sauee (D

™ Cormected ¥ | Eaclie Corrections &
) Enable ) Enable Waiting ) Start 23 Done Dane Length: 0
23 Errar Co Extended Error Code: ™ Timed Out &
Error Path:
Error Text:

Ok | Cancel | Apply | Help |
IMPORTANT You must name an I/0 module to set the message path under that module’s

communication tab.

Reconfiguring a 1756-1R61 Module

It is sometimes advantageous to change the functional operation of a module in
the ControlLogix system automatically via the user program rather than using
RSLogix5000 software to reconfigure it. This way, changes in the process can
dictate when the reconfiguration takes place rather than you performing that
function manually.

The following steps are used in this example when reconfiguring a module

via ladder logic:
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1. Move new configuration parameters to the Configuration portion of the
Tag Structure associated with the module.

2. If you are using RSLogix 5000 software, version 10 or later, use a message
instruction to send a Reconfigure Module service to the same module.

If you are using RSLogix 5000 software, version 9 or earlier, use a message
instruction to send a Reset Module service to the same module to trigger
sending the configuration data.

Before the new configuration parameters are sent to the module, you must make
sure that their relationship to each other is in a format the module accepts (see

tables on page 283).

IMPORTANT Limit reconfiguring analog modules via ladder logic should be limited to
functions that involve only the changing of values. We do not
recommend that enabling or disabling features be done via ladder logic.
Use RSLogix 5000 software to enable or disable these features.
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The table list module parameters that can be changed via ladder logic.

Table 44 - Permissible Analog Input Module Parameters to Change Via Ladder Logic

Feature Restriction

High engineering value Must not be equal to low engineering value

Low engineering value Must not be equal to high engineering value
High-high alarm value Must be greater than or equal to high alarm value
High alarm value Must be greater than low alarm value

Low alarm value Must be less than high alarm value

Low-low alarm value Must be less than or equal to low alarm value
Deadband Must be less than half of high alarm minus low alarm

Table 45 - Permissible Analog Output Module Parameters to Change Via Ladder Logic

Feature Restriction
High clamp value(V Must be greater than low clamp value
Low clamp value Must be less than high clamp value

(1) The values for user-defined state at Fault or Program (set during initial configuration) must fall within the range of the High and
Low clamp values.

Considerations With This Ladder Logic Example

IMPORTANT The considerations listed in this section apply only if you are using RSLogix
5000 software, version 9 or earlier.

If you are using RSLogix 5000 software, version 10 or later, none of
these considerations apply.

Remember the following when using this method of module reconfiguration
using the reset service.

o When this method of reconfiguration is used on output modules, ALL
module outputs are reset to zero for at least three seconds.
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Choose a Major Fault in
controller here.

e This method of reconfiguration causes a Major Fault in the controller if
the module was initially configured to do so on the following window.

General Connection® | Module Infol Eonfigurationl Alarm Eonfigurationl Ealibrationl Backplanel

Requested Packet Interval [RPI): I 25.03: ms  [25.0- 750.0 ms]
I Inhibit Module

[V Major Fault On Contraller If Connection Fails While in Run Mode

[ Module Properties - Local:3 (1756-1R61 1.1) E

Module Fault

Status: Offline ()8 I Cancel | Apply | Help

o All Listen-Only controllers lose their connections to the module for a

minimum of three seconds after the Reset is performed.

o Ifthe Reconfiguration is performed on an input module with multiple
owners, then all owners lose their connections simultaneously after the

Reset is performed. To re-establish all their connections,

all owners must

change their configuration to the same values BEFORE the Reset is

performed.
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The following ladder-logic example shows how to change the High and Low
engineering values (scaling parameters) for an analog output module in

Slot 3 of the local chassis.

.® MainProgram - MainRoutine [ (O] x]
w HED MOV =
0 Mot Equal Move —

Source & New High Engineering Yalue Source Mew_High_Engineering Value

1000¢ e

Source B MNew_Low_Engineering Yalue Dest Locat2C ChOConfig HighEngineering

no€ A

M0V
Merve

Source New_Low_Engineering_Va\ui

Dest Local 3:.C.ChOCanfig LowE nginee.ring
00¢ —

User_Defined_Action2
<LocatDlData 4 3G
1 JE Type - CIP Generic N —
Message Contral Feset_ Maodule El" DN —
—CER -

[End)
] +]\MainRoutine / ] 4l

Rung Description

0 This rung moves new Channel 0 scaling parameters to the configuration portion of the structure
associated with an analog output module in Slot 3 of the local chassis.

The new values move at the user’s discretion (represented by the user defined XICinstruction) after
making sure the desired new high value is not equal to the desired new low value. This rung only moves
the data to the configuration portion of the structure but does not send it to the module.

1 This rung sends the Reset Module service to the analog output module. Upon receipt, the module
initiates a hardware reset on itself, behaving as though it has just been inserted into the system. A
connection is established and the new configuration parameters are sent.

Perform Module Reset Service

The following Message Configuration and Communication dialog boxes show
the message instruction to perform the Reset service and its path.

RSLogix 5000 Software, Version 9 and Earlier RSLogix 5000 Software, Version 10 and Later
Message Configuration - Reset_Module
Configuratian | Commuricatin |
Message Type: Meezags Typs:
Service Code: 5 [Hex] Source: I 'l
Object Type: 1 Hes) Num. Of Elements: |1 = [Bytes] Update module configuration without interupting the connection.
Obiject |D: 1 Destinatior: I hd l
Obiject &tribute: [Hex) LCreate Tag.. |
JEnable ) Enable'waiting ) Start J Done Done Length: 0
e I— Timed Out € ) Enable ) Enable Waiting 3 Stark 2 Done [ione Length: 0
: imed Ou
) Enor Code: Extended Emor Code: [ Timed Out &
Frrar Path
Extended Errar Code: Enele
0K I Cancel Soply Help ok Cancel | Lprl) I Help [
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RSLogix 5000 Software, Version 9 and Earlier RSLogix 5000 Software, Version 10 and Later
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Appendix C

Power-sizing Chart

Choose the Correct Power Supply

You can determine the power that modules contained in a ControlLogix chassis

are consuming to maintain an adequate power supply.

An interactive spreadsheet is available that lets you enter a chassis configuration
and automatically calculates the total power supply consumption. The total

power supply consumption cannot exceed

75 W @ 60 °C (140 °F).

Refer to the configuration spreadsheet in Sizing the ControlLogix Power Supply,

Knowledgebase Technical Note ID 22753.

IMPORTANT

You must have a support agreement with Rockwell Automation

to access the Knowledgebase for technical notes and the

power supply configuration spreadsheet.

For more information, contact your local Rockwell Automation

distributor or sales representative.

You also can use this worksheet to check power supply consumption. The
5.1 VDC and 24V DC currents are used together to calculate the maximum

backplane power dissipation.

Slot Module Cat. | Current @ 5.1V Power Current Power

Number |No. DC(mA) @ 5.1V DC (Watts) @ 24V DC(mA) @ 24V DC (Watts)
0 x5V = X 24V =

1 x5.1V= x24V =

2 x5.1V= x24V =

3 x5V = X 24V =

4 x5V = X 24V =

5 x5.1V= x24V =

6 x5V = X 24V =

7 X510V = X 24V =

8 x5.1V= x24V =

9 x5.1V= x24V =

10 x5V = X 24V =

n x5V = X 24V =

12 x5.1V= x24V =

13 x5V = X 24V =

14 X510V = X 24V =

15 x5.1V= x24V =

16 x5.1V= x24V =

TOTALS mA W mA W

The 5.1V DC current must not exceed: 10 A, 1756-Px72 power supply; 13 A, 1756-Px75 power supply.
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Appendix D

Additional Specification Information

This appendix offers additional calibration information that can assist you in
using the ControlLogix analog I/O module.

Topic Page
Analog to Digital (A/D) Converter Accuracy 289
(alibrated Accuracy 290
Error Calculated Over Hardware Range 291
How Operating Temperature Changes Affect Module Accuracy 291
RTD and Thermocouple Error Calculations 293
Thermocouple Resolution 301
Ana'og to Digita' (A/D) There are two types of calibration that occur on a ControlLogix
analog I/O module.

Converter Accuracy

e The user-directed and user-performed calibration process described in
Chapter 11. This type of calibration occurs only when you determine it is
necessary and involves an external calibration instrument like those listed

on page 214.

o Aself-calibration process that takes place internally on ControlLogix
analog I/O modules when either of the following events occurs:

- Module power is cycled.
- You begin the user calibration described in Chapter 11.

The ‘A/D self-calibration’ feature maintains the accuracy of the A/D
convertor found on all 1756 isolated analog modules. This feature executes
each time the module cycles power or when a self-calibration cycle is
initiated.

The self-calibration compensates for inaccuracies of the on-board
reference signal and the A/D convertor only. In other words, the self-
calibration feature makes sure that the A/D convertor itself is accurate
with respect to its on-board voltage reference that is used for a conversion
of the input signal. Together with user calibration, the module’s total
accuracy is maintained.
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Calibrated Accuracy

290

The Calibrated Accuracy specification represents the module’s accuracy when
its ambient (that is, operating) temperature is the same as the temperature at
which the module was calibrated.

Immediately following a calibration, a ControlLogix analog I/O module is most
accurate. Because the module was calibrated at its zero and span, the inaccuracy is
largely non-linearity between zero and span. Assuming the module is operating at
the exact temperature when it was calibrated and uses the same voltage source to
check the post-calibration accuracy, a module can be as accurate as 0.01...0.05%
of range.

Once the module begins operation, its accuracy lessens as components change
over time. However, this change (in components or accuracy) is different from

the Gain Drift With Temperature specification described on page 291.

Other than non-linearity, the Calibrated Accuracy @ 25 °C (77 °F)
specification represents a time drift/aging specification between calibrations. A
module with a calibration accuracy of 0.01% of range immediately following
calibration is estimated to be better than 0.1% of range @ 25 °C (77 °F) for one
year (that is, the calibration cycle).

The reason for the difference between 0.01% and 0.1% of range is that the
Calibrated Accuracy @ 25 °C (77 °F) specification must capture the effect of
component aging until the next time the module is calibrated. Primarily, the
module's operating conditions, such as temperature, humidity, and power
cycling, affect component aging.

Because ControlLogix analog I/O modules operate in different conditions, the
specific accuracy deviation from 0.01% of range cannot be measured. Typically,
however, a module’s Calibrated Accuracy @ 25 °C (77 °F) is closer to 0.05% of
range than 0.1% of range as the 0.1% of range is determined by the worst case
scenario operating conditions.
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Error Calculated Over
Hardware Range

How Operating Temperature
Changes Affect Module
Accuracy

A ControlLogix analog I/O module’s calibration accuracy at 25 °C (77 °F) is
calculated over the full hardware range of the module and is not dependent on
the application’s use of the range. The error is the same if you are measuring it
across a 10% or 100% portion of a given range.

However, a module’s accuracy at 25 °C (77 °F) is dependent on the hardware
range in which the module operates.

EXAMPLE The 1756-IT6I module offers two input ranges, -12...30 mV and
-12 ...78 mV. Because module error at 25 °C (77 °F) depends on
the input range used, the module error is as follows when using
0.1% of range accuracy:

e +/-472mV forthe-12...30 mV range

e +/-90mV forthe -12...78 mV range
These error values are the same whether you use 10% or 100%
of the chosen range.

The following specifications take into account how the module’s operating
temperature changes can affect a module’s accuracy.

e Gain Drift With Temperature

e Module Error Over Full Temperature Range

Gain Drift With Temperature

The Gain Drift with Temperature specification represents the calibration
inaccuracy that occurs as a module’s ambient (that is, operating) temperature
drifts from the temperature at which it was calibrated.

You can use the Gain Drift with Temperature specification (varies for each
catalog number) to determine the module’s calibration inaccuracy for each degree
between calibration and operating temperature. The Gain Drift with
Temperature specification represents a percentage of the full operating range that
the module’s calibration is inaccurate to for each degree difference. The
specification is determined with the following formula:

Gain Drift with Temperature = (PPM/°C) x Module’s Full Range
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Because the specifications listed in publication 1756-TD002 include a typical
and worst case PPM/ °C for each module, you can determine multiple Gain Drift
with Temperature values for each module.

EXAMPLE

For example, the 1756-IT6I module has a maximum Gain Drift
with Temperature specification of 80 ppm/ °C. The 80 ppm
represents 0.008% of the module’s full operating temperature.

ATTENTION: If the module was calibrated to operate in the -12...78mV
input range, then following formula is used:

(0.008/ °C) x 90 mV = +/-7.2 pV/ °C

ATTENTION: For every degree Celsius that the module’s operating

temperature moves from the calibration temperature, the maximum
calibration accuracy deviation is +/-7.2 pV.

Module Error Over Full Temperature Range

The Module Error Over Full Temperature Range specification represents the
error that occurs if the module’s ambient temperature changes a total of
60 °C (that is, from 0...60 °C (0...140 °F) or 60...0 °C). While this temperature

change is extremely unlikely, it represents the worst case scenario.

This specification is determined by multiplying the temperature change by the
maximum Gain Drift with Temperature for the given module. In other words, we
determine Module Error Over Full Temperature Range with the

following formula:

Module Error Over Full Temperature = Full Temperature Range x Gain Drift

with Temperature

EXAMPLE

The 1756-1T61 module has a maximum Gain Drift with
Temperature specification = 80 ppm/ °C.

ATTENTION: Module Error over Full Temperature Range = 60 °C (full
temperature range) X 80 ppm/ °C (gain drift). The result is
4800 ppm or 0.48%.
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RTD and Thermocoup'e Error When you use the temperature-measuring modules (1756-IR61, 1756-IT61, and
Calculations 1756-IT612), error calculations are achieved in a two-step process.

1. Calculate the module’s error in ohms or volts.

2. Convert the ohm/volt error to temperature for the specific sensor and at
the correct application temperature.

RTD Error

Module error on the 1756-IR6I module is defined in ohms and is calculated
across the entire input range selected, not the available range of a sensor used with

the module. For example, if the 1...487 Q input range is used, the module error is
calculated across 507 Q (actual range = 0.86...507.86 Q).

The error in ohms translates to temperature, but that translation varies because
the relationship is non-linear. The most effective way to check 1756-IR6I module
error is to calculate the error in ohms and use that value in a linearization table to
check the temperature error.

If the module is calibrated at operating temperature and the operating
temperature remains relatively stable, calibration accuracy is better than 0.1% of
the full range for the first year after calibration. This 0.1% value is a worst case
value. In other words, with the 1...487 Q input range selected, the worst case
module error is 0.507 Q.

Finally, you must check an RTD linearization table to determine the temperature
error to which an error of 0.507 Q translates. For example, if the 1756-IR6I has a
0.1% (or 0.507 Q) error and is operating at 0 °C (32 °F), the temperature error is -
1.25...1.2°C (-2.25...2.16 °F) when the Platinum 385 sensor type is used. |
However, this same ohms error calculated in an operating temperature of 200 °C
(392 °F) translates to a temperature error of

-14°C...1.4°C (-2.52...2.52 °F). |
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Thermocouple Error

Thermocouple error at 25 °C (77 °F) indicates the module’s accuracy in
measuring temperature. This accuracy varies depending on these factors:

e Input range used, either:
- -12..30 mV
- -12..78 mV

o Thermocouple type, any of the following:

- B,R,S,E,J,K,N, T, L or D (L and D types can be used with the 1756-
IT6I2 only)

o Application temperature (that is, the temperature of the physical location
where the thermocouple is being used)

EXAMPLE For example, when the 1756-1T6l module is operating in the
following conditions:
e -12...30 mV input range
e connected to a type S thermocouple
e application temperature of 1200 °C (2192 °F)

the module error at 25 °C (77 °F) is +/-1.75 degrees.

In other words, the difference between the temperature the
module reports and the actual application temperature can be
+/- 1.75 degrees.

The module can report an application temperature of

1200 °C (2192 °F) in this case when the actual temperature can
be in the range from 1196.26...1203.74 °C
(2185.268...2198.732 °F).

IMPORTANT When determining the thermocouple error, we used a typical
error of 0.05% of temperature range. The error calculations are
listed for each range (that is, -12...30 mV and -12...78 mV) in
the rest of this section.

However, keep in mind that if cold junction compensation is
performed on the thermocouple modules, the cold junction
sensor error values must be added to the +/-1.75 degrees value
in the example above and the numbers listed in the rest of

this section.
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Module Error at 25 °C(77 °F) (-12...30 mV Range)

The table lists the ControlLogix thermocouple modules’ error at 25 °C (77 °F)

when used in the -12...30 mV input range.

Table 46 - Thermocouple Module Error at 25 °C(77 °F)

Application Module Error (in degrees) at 25 °C (77 °F) When Connected to This Thermocouple Type

Temperature " ) s ) @ k&) N .
-200°C(-328 °F) 0.836 0.96 1.376 2115 1.334
0°C(32°F) 0.358 0.42 0.532 0.803 0.542
200°C(392°F) 2.37 248 0.284 0.38 0.525 0.637 0.395
400 °C(752 °F) 2.02 2.19 0.262 0.38 0.497 0.566 0.340
600 °C(1112°F) 3.53 1.85 2.06 0.494 0.539

800°C (1472 °F) 2.75 1.7 1.93 0.535

1000 °C (1832 °F) 2.30 1.59 1.82

1200°C (2192 °F) 2.03 1.51 1.75

1400 °C (2552 °F) 1.86 1.49 1.73

1600 °C (2919 °F) 1.80 1.51 1.77

1800°C(3272°F) 1.83 1.7 2.04

(1) Type E thermocouples can only be used in applications up to 400 °C (752 °F).
(2) Type Jthermocouples can only be used in applications up to 550 °C (1022 °F).
(3) Type K thermocouples can only be used in applications up to 700 °C (1292 °F).

(4) Type N thermocouples can only be used in applications up to 800 °C (1472 °F).

Module Error (+/-)

The information represented in the table is shown graphically in the following

illustrations.

Figure 53 - Thermocouple Module Error at 25 °C(77 °F) - Type B Thermocouple Connectionina-

12...30 mV Input Range
300
200 + \‘\‘\‘\’___‘
1.00 +
0.00 } } } } } } } } {
200 0 200 400 600 800 1000 1200 1400 1600 1800
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Figure 54 - Thermocouple Module Error at 25 °C(77 °F) - Type R Thermocouple Connectionina -
12...30 mV Input Range

300 —
200 + -\—\‘\‘\..\’—‘___./.
Module Error (+/-)
100 +
0.00 f f f f f f f f f {
-200 0 200 400 600 800 1000 1200 1400 1600 1800
Application Temperature in °C
Figure 55 - Thermocouple Module Error at 25 °C (77 °F) - Type S Thermocouple Connectionin a-
12...30 mV Input Range
300 +
2001 ‘\‘\.\‘\»—\._—.—__./‘
Module Error (+/-)
100 +
0.00 } } } } } } } } } {
-200 0 200 400 600 800 1000 1200 1400 1600 1800
Application Temperature in °C
Figure 56 - Thermocouple Module Error at 25 °C (77 °F) - Type E Thermocouple Connectionina -
12...30 mV Input Range
300 T
200 +
Module Error (+/-)
h \‘\x—x
0.00 } } } } } } } } } {
200 0 200 400 600 800 1000 1200 1400 1600 1800
Application Temperature in °C
Figure 57 - Thermocouple Module Error at 25 °C(77 °F) - Type J Thermocouple Connectionina -
12...30 mV Input Range
300 +
200 +
Module Error (+/-)
1.00 %
0.00 } } } } }
-200 0 200 400 600 800 1000 1200 1400 1600 1800

Application Temperature in °C
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Figure 58 - Thermocouple Module Error at 25 °C(77 °F) - Type K Thermocouple Connectionina-

12...30 mV Input Range
300 +
200 +
Module Error (+/-) <
100 \
0.00 } } } } }
-200 0 200 400 600 800 1000 1200 1400 1600 1800
Application Temperature in °C
Figure 59 - Thermocouple Module Error at 25 °C(77 °F) - Type N Thermocouple Connection ina-
12...30 mV Input Range
300 +
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Module Error (+/-)
1.00 +
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Figure 60 - Thermocouple Module Error at 25 °C(77 °F) - Type T Thermocouple Connectionina -
12...30 mV Input Range
300 T
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Vodule Error (+/-)
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Module Error at 25 °C(77 °F) (-12...78 mV Range)

The table lists the ControlLogix thermocouple modules’ error at 25 °C (77 °F)
when used in the -12...78 mV input range.

Application Module Error (in degrees) at 25 °C(77 °F) When Connected to This Thermocouple Type
Temperature
B R S E J K N T
-200°C(-328°F) 179 2.06 2.949 4.532 2.859
0°C(32°F) 0.767 0.89 1141 1.720 1.161
200°C (392 °F) 5.09 532 0.608 0.81 1.126 1.364 0.847
400°C(752 °F) 434 470 0.562 0.82 1.065 1.212 0.728
600°C (1112 °F) 7.56 3.96 44 0.558 0.77 1.059 1.155
800 °C (1472 °F) 5.89 3.65 414 0.574 0.70 1.098 1.146
1000 °C (1832 °F) 4.93 3.40 3.90 0.599 0.76 1.154 1.165
1200 °C (2192 °F) 435 3.23 3.74 0.79 1.233 1.210
1400 °C (2552 °F) 3.9 3.18 3.7 1328
1600 °C (2912 °F) 3.85 3.24 3.80
1800 °C (3272 °F) 3.92 3.67 436
The information represented in the table is shown graphically in the following
illustrations.
Figure 61 - Thermocouple Module Error at 25 °C(77 °F) - Type B Thermocouple Connectionina-
12...78 mV Input Range
500 —+
400 + \-\-\l\v———l
3.00 +
Module Error (+/-)
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Figure 62 - Thermocouple Module Error at 25 °C(77 °F) - Type R Thermocouple Connectionina-
12...78 mV Input Range
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Figure 63 - Thermocouple Module Error at 25 °C(77 °F) - Type R Thermocouple Connectionina -

12...78 mV Input Range
500 T
400 + \\w
300 f
Module Error (+/-)
200
100 +
000 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ |
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Application Temperature in °C

Figure 64 - Thermocouple Module Error at 25 °C(77 °F) - Type E Thermocouple Connectionina -

12...78 mV Input Range
500 T+
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Module Error (+/-) 3% T
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Figure 65 - Thermocouple Module Error at 25 °C (77 °F) - Type J Thermocouple Connectionina-
12...78 mV Input Range
500
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Module Error (+/-) 300+
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-200 0 200 400 600 800 1000 1200 1400 1600 1800
Application Temperature in °C
Figure 66 - Thermocouple Module Error at 25 °C(77 °F) - Type K Thermocouple Connectionina-
12...78 mV Input Range
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Figure 67 - Thermocouple Module Error at 25 °C(77 °F) - Type N Thermocouple Connectionina-
12...78 mV Input Range

4
-200 0 200 400 600 800 1000 1200 1400 1600 1800
Application Temperature in °C
Figure 68 - Thermocouple Module Error at 25 °C(77 °F) - Type T Thermocouple Connectionina-
12...78 mV Input Range
-200 0 200 400 600 800 1000 1200 1400 1600 1800

Application Temperature in °C
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Thermo(ouple Resolution Thermocouple resolution indicates the degrees that an application temperature
must change before the ControlLogix thermocouple module reports a change.
Resolution varies depending on the these factors.

o Input range used, either:
- -12..30 mV
- -12..78 mV
e Thermocouple type, any of the following:

- B,R,S,E,J,K,N, T,Land D (L and D are used on the
1756-1T612 module only)
o Application temperature that is, the temperature of the physical location
where the thermocouple is being used)

EXAMPLE For example, when the 1756-1T6l module is operating in the
following conditions:
e -12...30 mV input range
e connected to a type K thermocouple
¢ application temperature of 400 °C (752 °F)

the resolution is 0.017 degrees.

In other words, the application temperature must change by
0.017 degrees or greater for the 1756-1T6 module to record a
change. If the temperature stays in a range from
399.984...400.0169 °C (751.971...752.030 °F), the module
continues to report an application temperature

of 400 °C (752 °F).
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Module Resolution (-12...30 mV Range)

The table lists the resolution of ControlLogix thermocouple modules when used

in the -12...30 mV input range.

Application Module Resolution (in degrees) When Connected to This Thermocouple Type

Temperature B R s ) @ KO N I
-200°C(-328°F) 0.028 0.032 0.046 0.071 0.044
0°C(32°F) 0.13 0.13 0.012 0.014 0.018 0.027 0.018
200°C(392°F) 0.08 0.08 0.009 0.013 0.018 0.021 0.013
400°C (752 °F) 0.17 0.07 0.07 0.009 0.013 0.017 0.019 0.0Mm
600°C (1112 °F) 0.12 0.06 0.07 0.016 0.02

800 °C (1472 °F) 0.09 0.06 0.06 0.02
1000°C(1832°°F) 0.08 0.05 0.06

1200°C (2192 °F) 0.07 0.05 0.06

1400 °C (2552 °F) 0.06 0.05 0.06

1600 °C (2919 °F) 0.06 0.05 0.06

1800 °C (3272 °F) 0.06 0.06 0.07

(1) Type E thermocouples can only be used in applications up to 400 °C (752 °F).
(2) Type Jthermocouples can only be used in applications up to 550 °C (1022 °F).
(3) Type K thermocouples can only be used in applications up to 700 °C (1292 °F).

(4) Type N thermocouples can only be used in applications up to 800 °C (1472 °F).

The information represented in the table is shown graphically in the following

illustrations.

Figure 69 - Thermocouple Module Resolution - Type B Thermocouple Connectionina-12...30 mV

Input Range
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Application Temperature in °C

Rockwell Automation Publication 1756-UM009D-EN-P - March 2015



Additional Specification Information ~ Appendix D

Figure 70 - Thermocouple Module Resolution - Type R Thermocouple Connectionina-12...30 mV
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Figure 71 - Thermocouple Module Resolution - Type S Thermocouple Connectionina-12...30 mV
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Figure 72 - Thermocouple Module Resolution - Type E Thermocouple Connectionina-12...30 mV
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Figure 73 - Thermocouple Module Resolution - Type J Thermocouple Connectionina-12...30 mV

Input Range
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Change Required for o
Thermocouple Module to Report 010 |
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0.02 \.\1—x
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Figure 74 - Thermocouple Module Resolution - Type K Thermocouple Connectionina-12...30 mV
Input Range

Minimum Amount of Degree ;|

(Change Required for
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Figure 75 - Thermocouple Module Resolution - Type N Thermocouple Connectionina-12...30 mV
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Minimum Amount of Degree

Figure 76 - Thermocouple Module Resolution - TypeT Thermocouple Connectionina-12...30 mV
Input Range

Change Required for 010
Thermocouple Module to Report o6 -
the Change oo
N
b U b b :\ur:plicatio;mTemper;tre in °(1 b - - -
Module Resolution (-12...78 mV Range)
The table lists the resolution of ControlLogix thermocouple modules when used
in the -12...78 mV input range.
Application Module Resolution (in degrees) When Connected to This Thermocouple Type
Temperature 8 R s E ] K N 1
-200°C(-328°F) 0.056 0.064 0.046 0.141 0.089
0°C(32°F) 0.26 0.26 0.024 0.028 0.092 0.054 0.036
200°C (392 °F) 0.16 0.17 0.019 0.025 0.035 0.042 0.026
400°C (752 °F) 0.28 0.14 0.15 0.017 0.025 0.035 0.038 0.023
600°C (1112 °F) 0.23 0.12 0.14 0.017 0.024 0.033 0.04
800°C (1472 °F) 0.18 0.1 0.13 0.018 0.022 0.033 0.04
1000°C(1832°°F) 0.15 0.1 0.12 0.019 0.024 0.034 0.04
1200°C (2192 °F) 0.14 0.10 0.12 0.024 0.036 0.04
1400 °C (2552 °F) 0.12 0.10 0.12 0.038
1600 °C (2912 °F) 0.12 0.10 0.12
1800 °C (3272 °F) 0.12 0.11 0.14

The information represented in the table is shown graphically in the
following illustrations.
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Figure 77 - Thermocouple Module Resolution - Type B Thermocouple Connectionina-12...78 mV

Input Range
030 -
025 +
Minimum Amount of Degree 00 L
Change Required for ’
Thermocouple Module toReport (15 +
the Change
010 +
005 +
0.00 1 : : : : : : : | |
-200 0 200 400 600 800 1000 1200 1400 1600 1800
Application Temperature in °C
Figure 78 - Thermocouple Module Resolution - Type R Thermocouple Connectionina-12...78 mV
Input Range
030 T
025 +
Minimum Amount of Degree
Change Required for 020 ¥
Thermocouple Module toReport 915 +
the Change
010 +
005 +
0.00 } } } } } } } } } {
-200 0 200 400 600 800 1000 1200 1400 1600 1800
Application Temperature in °C
Figure 79 - Thermocouple Module Resolution - Type S Thermocouple Connectionina-12...78 mV
Input Range
030 T
025 +
Minimum Amount of Degree
Change Required for 020 +
Thermocouple Module to Report 5 |
the Change
010 +
005 +
0.00 : : : : : : : : | |
-200 0 200 400 600 800 1000 1200 1400 1600 1800

Application Temperature in °C
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Minimum Amount of Degree
Change Required for
Thermocouple Module to Report
the Change

Minimum Amount of Degree
Change Required for
Thermocouple Module to Report
the Change

Minimum Amount of Degree
Change Required for
Thermocouple Module to Report
the Change

Figure 80 - Thermocouple Module Resolution - Type E Thermocouple Connectionina-12...78 mV
Input Range

030 T
025 +
020 +
015 +
010 +
0.05 U\D\‘}
0.00 : ; = 7 4 | | | |
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Application Temperature in °C
Figure 81 - Thermocouple Module Resolution - Type J Thermocouple Connectionina-12...78 mV
Input Range
030 T
025 +
020 +
015 +
010 +
s P~ .
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Figure 82 - Thermocouple Module Resolution - Type K Thermocouple Connectionina-12...78 mV
Input Range
030 T
025 +
020 +
015 +
010 %
0.05 ,\
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Application Temperature in °C
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Minimum Amount of Degree
Change Required for
Thermocouple Module to Report
the Change

Minimum Amount of Degree
Change Required for
Thermocouple Module to Report
the Change

Figure 83 - Thermocouple Module Resolution - Type N Thermocouple Connectionina-12...78 mV
Input Range
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Figure 84 - Thermocouple Module Resolution - Type T Thermocouple Connectionina-12...78 mV
Input Range
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How to Deal with Incorrect Thermocouple Temperature Readings

The first thought when an incorrect temperature reading is reported back in a
thermocouple input module is that the module is out of calibration. This is
typically not the case, particularly if the module has just been installed out-of-

the-box.

All thermocouple input modules are shipped factory calibrated so it is unlikely
that they would need to be calibrated on installation.

To determine the cause of the incorrect reading, the nature of the incorrect
reading must be discerned first. The module:

1. Always reads maximum.

2. Always reads minimum.

3. Reads erratic (data jumping around).
4.

Reads with an offset over the entire range.

In general, if incorrect readings appear on a new install then checking for proper
installation and configuration would typically prevail as a cause versus an existing
working module where a hardware failure of some type (channel or module)
would be more likely the cause.

Also, if more than one channel is experiencing these symptoms, disconnect all
thermocouples except one. This can help determine if it is external hardware or
the module itself is the cause.

Before attempting to troubleshoot these symptoms, a great deal of work can be
saved by first, visually inspecting the module, and second, applying a
thermocouple emulator directly to the module input in question. Make sure the
module is powered and communicating based on the status indicators. Red or
flashing green status indicators signify a problem.

Make sure wiring is intact and correct and the cold junction sensors (CJS) are
installed correctly for the correct wiring arm, terminal base, or removable
terminal block. If all looks correct, then remove the thermocouple from the
channel in question and apply the emulator.

The emulator is designed to provide a voltage at the terminals equivalent to the
voltage expected for the thermocouple type it is emulating. If the temperature
reports back correctly then the module is performing as expected and the
thermocouple and wiring are suspect. If the emulator temperature is not
reporting back correctly, then the module hardware, configuration, or the
software application are suspect.

We highly recommend using a thermocouple emulator for initial

troubleshooting. In lieu of an emulator, a millivolt signal can be applied to the
input. To make this work, the module would have to be reconfigured to read a
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millivolt signal. If the module is reading back the millivolt correctly, then the
module is performing as expected.

Troubleshooting Checklist
Check for these symptoms when troubleshooting a module.

1. Thermocouple reading maximum (upscale) usually means that there is an
open circuit. Thermocouple modules provide open-circuit detection and
the data reports back upscale when an open circuit is detected. Check the
wiring, terminations, and for an open thermocouple. Make sure the length
of the thermocouple cable is within module specifications, where too long
alength, thus a higher impedance, could be interpreted as an open circuit.
See page 118 for more information.

2. Thermocouple reading minimum (downscale) usually means that there isa
short-circuited input. Check wiring and correct terminations.

3. Erratic readings (data jumping around) are a symptom of noise. The
magnitude of noise can be seen with an oscilloscope. Disconnect all but
one thermocouple to see if other channels are affecting each other (bleed-
over). The effect of noise can be eliminated or reduced by removing or
suppressing the source of the noise or by employing the hardware and or
software filters provided by the thermocouple module.

4. Offset readings can be caused by a DC signal riding on top of the
thermocouple signal. The magnitude of the offset can be seen with an
oscilloscope. Again, by disconnecting all but one thermocouple, one can
see if other channels are affecting each other (bleed-over).

5. Make sure the module is not in calibration mode. This is module
dependant, but in general, specific bits have to be turned on to
enable calibration.

The 1756-IT6I Thermocouple module, when configured with all channels for
the same configuration and measuring the same (ambient) temperature, has a
temperature reading difference between upper and lower channels up to
-13.33...-12.22°C (8...10 °F). To improve the accuracy of the module’s reading,
we recommend that you select remote CJ compensation and wire

to a 1492-AIFM6TC-3.

Offset readings can also be seen if the CJS is defective or not installed properly.
When, provided, check the module input data for a CJS defective diagnostic bit.
Thermocouples also report back ambient temperature and provide an accurate
ambient temperature if the CJS is healthy, wired properly, and the module is
operating within specifications.
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Introduction As an alternative to buying RTBs and connecting the wires yourself, you can buy a
wiring system that connects to I/O modules through pre-wired and pre-tested
cables.

IMPORTANT The ControlLogix system has been agency certified using only
the ControlLogix RTBs (1756-TBCH, 1756-TBNH, 1756-TBSH
and 1756-TBS6H). Any application that requires agency
certification of the ControlLogix system using other wiring
termination methods can require application specific approval

by the certifying agency.
Topic Page
Module Wiring Options nM
Pre-wired and AIFM Cables 3N
Module-ready Pre-wired Cables 314
Module Wiring Options The combinations include the following:

o Analog interface modules (AIFMs) mount on DIN rails to provide the
output terminal blocks for the I/O module. Use the AIFMs with the pre-
wired cables that match the I/O module to the interface module.

1/0 Module Pre-wired Cable AIFM

Feed-through and fusible ATFMs let you customize the wiring system to
your application. The fused AIFMs have 24V DC blown fuse indicators to
locate and replace blown fuses.

For a complete list of the AIFMs available for use with ControlLogix
analog I/O modules, see the table on page 312.
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Pre-wired and AIFM Cables

o Pre-wired cables have a pre-wired RTB on one end to connect to the front
of an analog I/O module and a D-shell connector on the other end to plug
into a D-shell terminal.

The D-shell connectors, with either 15 or 25 pins, have a slide-locking
mechanism for a secure connection.

For a complete list of the pre-wired cables available for use with

ControlLogix analog I/O modules, see the table on page 314.

The table lists the AIFMs and pre-wired cables that can be used with
ControlLogix analog I/O modules.

IMPORTANT For the latest list, see the Digital/Analog Programmable
Controller Wiring Systems Technical Data,
publication 1492-TD008.

/0 Gat.No." | Mode AIFM Cat. No. AIFM Cat. No. AIFM Type Description Pre-wired Cable®®
(Fixed Terminal Block) | (RTB Socket Assembly)
(x=cable length)
1756-IF6CIS 1492-AIFM65-3 1492-RAIFM65-3%) Feed-through 6-channel isolated with | 1492-ACABLEXZ
3...4terminals/channel
17566l Curtent e el 1 ACABLERK
Voltage 1492-ACABLEXY
1756-IF8 Single-ended 1492-AIFM8-3 1492-RAIFM8-3C) 8- or 16-channel input or | 1492-ACABLEXTB
current output with 3 terminals/
channel
1492-AIFM8-F-5 N/A Fusible 8-channel input with 24V
DCblown fuse indicators,
3 terminals/channel
Single-ended 1492-AIFM8-3 1492-RAIFM8-3C) Feed-through 8- or 16-channel input or | 1492-ACABLEXTA
voltage output with 3 terminals/
channel
1492-AIFM8-F-5 N/A Fusible 8-channel input with 24V

DC blown fuse indicators,
3 terminals/channel

Differential current | 1492-AIFM8-3 1492-RAIFM8-3C) Feed-through 8- or 16-channel input or | 1492-ACABLEXTD
output with 3 terminals/
channel
1492-AIFM8-F-5 N/A Fusible 8-channel input with 24V

DC blown fuse indicators,
3 terminals/channel

Differential voltage | 1492-AIFM8-3 1492-RAIFM8-3C) Feed-through 8- or 16-channel input or | 1492-ACABLEXTC
output with 3 terminals/
channel
1492-AIFM8-F-5 N/A Fusible 8-channel input with 24V

DC blown fuse indicators,
3 terminals/channel

312
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1/0 Cat. No.V

Mode

AIFM Cat. No.
(Fixed Terminal Block)

AIFM Cat. No.
(RTB Socket Assembly)

AIFM Type

Description

Pre-wired Cable"®

(x=cable length)

1756-1F16

Single-ended
current

1492-AIFM8-3

1492-RAIFM8-3°)

Feed-through

8- or 16-channel input or
output with 3 terminals/
channel

1492-AIFM16-F-3

1492-AIFM16-F-5

N/A

Fusible

16-channel input with
24V DCblown fuse
indicators, 3 terminals/
channel

16-channel input with
24V DCblown fuse
indicators, 5 terminals/
channel

1492-ACABLExUB

Single-ended
voltage

1492-AIFM8-3

1492-RAIFM8-3C)

Feed-through

8- or 16-channel input or
output with 3 terminals/
channel

1492-AlFM16-F-3

1492-AIFM16-F-5

N/A

Fusible

16-channel input with
24V DC blown fuse
indicators, 3 terminals/
channel

16-channel input with
24V DC blown fuse
indicators, 5 terminals/
channel

1492-ACABLEXUA

Differential current

1492-AIFM8-3

1492-RAIFM8-3C)

Feed-through

8- or 16-channel input or
output with 3 terminals/
channel

1492-AIFM8-F-5

1492-AlFM16-F-3

1492-AIFM16-F-5

N/A

Fusible

8-channel input with 24V
DC blown fuse indicators,
5 terminals/channel

16-channel input with
24V DC blown fuse
indicators, 3 terminals/
channel

16-channel input with
24V DC blown fuse
indicators, 5 terminals/
channel

1492-ACABLEXUD

IF16

Differential voltage

492-AIFM8-3

1492-RAIFM8-3C)

Feed-through

8- or 16-channel input or
output with 3 terminals/
channel

1492-AIFM8-F-5

1492-AlFM16-F-3

1492-AIFM16-F-5

N/A

Fusible

8-channel input with 24V
DC blown fuse indicators,
5 terminals/channel

16-channel input with
24V DC blown fuse
indicators, 3 terminals/
channel

16-channel input with
24V DC blown fuse
indicators, 5 terminals/
channel

1492-ACABLExUC

1756-IR6l

1492-AIFM6S-3

1492-RAIFM6S-3@

Feed-through

6-channel isolated with
3...4terminals/channel

1492-ACABLExZ

1756-1Tel

1756-IT612

1492-AIFM6TC-3

N/A

Thermocouple

6-channel with 3
terminals/channel

1492-ACABLExY

1492-ACABLEXYT
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/0 Gat.No." | Mode AIFM Cat. No. AIFM Cat. No. AIFM Type Description Pre-wired Cable®®
(Fixed Terminal Block) | (RTB Socket Assembly)
(x=cable length)

1756-0F4 Current 1492-AIFM4-3 1492-RAIFM4-3% Feed-through 4-channel input, output | 1492-ACABLEXVB
Voltage LI gy ACKBLEXVA
terminals/channel
1756-0F6(l 1492-AIFM6S-3 1492-RAIFM6S-3?) 6-channel isolated with | 1492-ACABLEXY
1756-06V! 3...4terminals/channel
1756-0F8 Current 1492-AIFM8-3 1492-RAIFM8-3C) 8- or 16-channel input or | 1492-ACABLEXWB
Voltage utpUEMIt 3 terminal/ | ACABLENIA

(1) Some analog /0 modules can be operated in up to four modes (current/voltage, single-endedy/differential) based on connections. In all cases, each channel is factory-configured for the same mode.
However, you can field configure any channel for another mode. You nay need to alter the terminal block wiring to match the application. Refer to the controller installation manual.

(2) Compatible RTB plug; 1492-RTB12N (screw-style terminals) or 1492-RTB12P (push-in style terminals). Order plugs separately.
(3) Compatible RTB plug; 1492-RTB16N (screw-style terminals) or 1492-RTB16P (push-in style terminals). Order plugs separately
(4) Compatible RTB plug; 1492-RTB8N (screw-style terminals) or 1492-RTB8P (pushOin style terminals). Order plugs separately.

(5) Cables are available in lengths of 0.5 m, 1.0 m, 2.5 m, and 5.0 m. To order, insert the code for the desired cable length into the catalog number in place of the x: 005=0.5 m, 010=1.0 m, 025=2.5m,
050=>5 m. Example: 1492-ACABLE025TB is for a 2.5 m cable, and the letters TB.

Module-ready Pre-wired The table describes the I/O module-ready pre-wired cables available for use with
Cables your ControlLogix analog I/O modules.
Cat. No." No. of Conductors'?) ©* Conductor Size Nominal Outer Diameter RTB at the 1/0
Module End
1492-ACABLEXM 11 twisted pairs 22 AWG 11.5mm (0.45in.) 1756-TBCH
1492-ACABLEXX 9 twisted pairs 22 AWG 6.8mm (0.27in.) 1756-TBNH
1492-ACABLEXY 9 twisted pairs 22 AWG 6.8 mm (0.27 in.) 1756-TBNH
1492-ACABLEXYT 9 twisted pairs 22 AWG 6.8mm (0.27in.) 1756-TBNH
1492-ACABLExZ 20 conductors 22 AWG 8.4mm (0.33in.) 1756-TBNH
1492-ACABLEXTA 20 conductors 22 AWG 8.4mm (0.33in.) 1756-TBCH
1492-ACABLEXTB 20 conductors 22 AWG 8.4mm (0.33in.) 1756-TBCH
1492-ACABLEXTC 5 twisted pairs 22 AWG 8.4mm (0.331n.) 1756-TBCH
1492-ACABLEXTD 5 twisted pairs 22 A\WG 8.4mm(0.33in.) 1756-TBCH
1492-ACABLEXUA 20 conductors 22 AWG 8.4mm (0.33in.) 1756-TBCH
1492-ACABLEXUB 20 conductors 22 AWG 8.4mm (0.33in.) 1756-TBCH
1492-ACABLEXUC 9 twisted pairs 22 AWG 6.8mm (0.27in.) 1756-TBCH
1492-ACABLEXUD 9 twisted pairs 22 AWG 6.8mm (0.27in.) 1756-TBCH
1492-ACABLEXVA 20 conductors 22 AWG 8.4mm (0.33in.) 1756-TBNH
1492-ACABLEXVB 20 conductors 22 AWG 8.4mm (0.33in.) 1756-TBNH
1492-ACABLEXWA 9 twisted pairs 22 AWG 6.8mm (0.27in.) 1756-TBNH
1492-ACABLEXWB 9 twisted pairs 22 AWG 6.8 mm (0.27 in.) 1756-TBNH

(1) Cables are available in lengths of 0.5m, 1.0m, 2.5m, and 5.0m. To order, insert the code for the desired cable length into the catalog number in place of the x: 005=0.5m, 010=1.0m, 25=2.5m, 050=5m.
Build-to-order cable lengths are also available.

(2) Each cable for analog I/0 has an overall shield with a ring lug on a 200mm (8.87 in.) exposed drain wire at the /0 module end of the cable.

(3) Not every connection is always used.
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analog interface module (AIFM)

Modules connect to pre-wired cables to provide the output terminal blocks for
the analog I/O module. These modules can be mounted on a DIN rail.

broadcast

Data transmissions to all addresses or functions.

communication format

Format that defines the type of information transferred between an I/O
module and its owner-controller. This format also defines the tags created for
each I/O module.

compatible match

An electronic keying protection mode that requires that the physical module
and the module configured in the software to match according to vendor and
catalog number. In this case, the minor revision of the module must be
greater than or equal to that of the configured slot.

connection

The communication mechanism from the controller to another module in the
control system.

coordinated system time (CST)

Timer value that is kept synchronized for all modules within a single
ControlBus chassis.

direct connection

An I/0 connection where the controller establishes an individual connection
with I/O modules.

disable keying

An electronic keying protection mode that requires no attributes of the
physical module and the module configured in the software to match.

download

The process of transferring the contents of a project on the workstation into
the controller.
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electronic keying

A feature where modules can be requested to perform an electronic check to
make sure that the physical module is consistent with what was configured by
the software.

exact match

An electronic keying protection mode that requires the physical module and
the module configured in the software to match according to vendor, catalog
numbet, major revision and minor revision.

field side

Interface between user field wiring and I/O module.

inhibit

A ControlLogix process that lets you configure an I/O module but prevent it
from communicating with the owner-controller. In this case, the controller
behaves as if the I/O module does not exist at all.

interface module (IFM)

A module that uses pre-wited cable to connect wiring to an 1/O module.

listen-only connection

An I/0O connection where another controller owns/provides the
configuration and data for the module.

major revision

A module revision that is updated any time there is a functional change
to the module.

minot revision

A module revision that is updated any time there is a change to the module
that does not affect its function or interface.

multicast
Data transmissions that reach a specific group of one or more destinations.
multiple owners

A configuration set-up where multiple owner-controllers use exactly the same
configuration information to simultaneously own an input module.
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network update time (NUT)

The smallest repetitive time interval in which the data can be sent on a
ControlNet network. The NUT ranges from 2 ms to 100 ms.

owner-controller

The controller that creates and stores the primary configuration and
communication connection to a module.

Program mode
In this mode the following events occur:

* Controller program is not executing.
* Inputs are still actively producing data.

* Outputs are not actively controlled and go to their configured
Program mode.

rack connection

An I/O connection where the 1756-CNB module collects digital I/O words
into a rack image to conserve ControlNet connections and bandwidth.

rack optimization

A communication format in which the 1756-CNB module collects all digital
I/O wotds in the remote chassis and sends them to controller as a single rack
image.

tremote connection

An I/O connection where the controller establishes an individual connection
with I/O modules in a remote chassis.

removal and insertion under power (RIUP)

ControlLogix feature that allows a user to install or remove a module or RTB
while power is applied.

removable terminal block (RTB)
Field wiring connector for I/O modules.
requested packet interval (RPI)

The maximum amount of time between broadcasts of I/O data.
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Run mode
In this mode, the following events occur:

* Controller program is executing
* Inputs are actively producing data

* Outputs are actively controlled
service

A system feature that is performed on user demand, such as fuse reset or
diagnostic latch reset.

system side

Backplane side of the intetface to the I/O module.

tag

A named area of the controller’s memory where data is stored.
timestamping

A ControlLogix process that stamps a change in input data with a relative time
reference of when that change occurred.
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10 Ohm offset
1756-1R6, 1756-1T6l and 1756-IT612
modules 114
1756-TBCH cage clamp RTB 176
1756-TBE extended housing 178
1756-TBS6H spring clamp RTB 177

A
agency
certification 16
alarm deadband 55, 90, 113
alarms
latching 38
limit alarm 139, 156
process alarm 54, 89, 112
rate alarm 55, 90, 114
analog 1/0 15

C

cage clamp
wiring the RTB 176
calibration
1756-1F16 and 1756-1F8 modules 215
1756-IF6CIS and 1756-IF6I modules 221
1756-IR61 module 227
1756-IT6l and 1756-1T612 modules 232
using RSLogix 5000 213
certification
agency 16
channel fault word
1756-1F16 module 69
floating point mode 70, 71
integer mode 73, 74
1756-IF6CIS and 1756-IF6] modules 100
floating point mode 101, 102, 104
integer mode 105
1756-IF8 module 76
floating point mode 77, 78
integer mode 80
1756-IR6, 1756-1T6l and 1756-IT612
modules 128
floating point mode 129, 130
integer mode 132, 133
1756-0F4 and 1756-0F8 modules 145
floating point mode 146, 147
integer mode 149, 150
1756-0F6CI and 1756-0F6VI modules 165
floating point mode 166
integer mode 169, 170
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channel status word
1756-1F16 module 69
floating point mode 70, 71
integer mode 73, 75
1756-IF6CIS and 1756-1F6| modules 100
floating point mode 101, 103, 104
integer mode 105
1756-IF8 module 76
floating point mode 77, 78
integer mode 80
1756-IR61, 1756-1T61 and 1756-I1T612
modules 128
floating point mode 129, 130
integer mode 132, 133
1756-0F4 and 1756-0F8 modules 145
floating point mode 146, 147
integer mode 149, 151
1756-0F6CI and 1756-0F6VI modules 165
floating point mode 166
integer mode 169, 170
chassis
removal 180
clamping
1756-0F4 and 1756-0F8 modules 138,
156
as related to limit alarms 139, 156
cold junction compensation
1756-IT6l and 1756-IT612 modules
119-122
cold junction disable 122
cold junction offset 122
connecting a sensor to the 1756-IT6l
module 121
connecting a sensor to the
1756-I1T612 module 121
using an IFM 120
using an RTB 119
communication format 185, 189
output modules 190
usage tip 188
configuration 183
accessing module tags 211
configuring
modules in remote chassis 210
creating a new module 186
downloading data 205
dynamic reconfiguration 206
editing in RSLogix 5000 software 206
local versus remote chassis 184
connections
direct connections 21
listen-only connections 30
ControlNet network 20, 25, 28
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coordinated system time (CST) 16
rolling timestamp 36
timestamp 36

D

DAC
See digital to analog converter
data echo 139, 157
data format 15, 38
as related to module resolution and
scaling 43
floating point mode 38
integer mode 38
differential wiring method
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hold for initialization
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input circuit diagram
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K
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L
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