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High Resolution Analog 1/0 Modules User Manual

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: |dentifies 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.

> P

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.

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

These 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.

B> B>

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).

The following icon may appear in the text of this document.

©

N

Identifies information that is useful and can help to make a process easier to do or easier to understand.
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Preface

About This Publication

This manual describes how to install, configure, and troubleshoot

ControlLogix® analog I/O modules.

Download Firmware, AOP,

EDS, and Other Files rok.auto/pede.

Summary of Changes

Download firmware, associated files (such as AOP, EDS, and DTM), and access
product release notes from the Product Compatibility and Download Center at

This publication contains the following new or updated information. This list

includes substantive updates only and is not intended to reflect all changes.

Topic Page
Updated current draw @ 5.1V DC for 756-IRT8I, 1756-IRT8IK, 1756-IR12, 1756-IR12K, 1756-IT16, and 183
1756-IT16K Series B modules

Additional Resources

These documents contain additional information concerning related products

from Rockwell Automation.

Resource

Description

1756 ControlLogix I/0 Specifications, publication 1756-T1D002

Provides specifications for ControlLogix analog and digital I/0 modules and the
accessories that can be used with each.

ControlLogix Power Supply Installation Instructions, publication 1756-IN619

Provides information about how to install a wide range of ControlLogix power
supplies.

ControlLogix Chassis Installation Instructions, publication1756-IN621

Provides information about how to install a wide range of ControlLogix chassis.

Migrating 6-Channel 1756 Analog Modules to 8-Channel 1756 Analog Modules,
publication 1756-RM011

Provides information about how to migrate the 1756 Isolated Analog I/0 6-channel
modules to the 8-channel modules.

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

Provides information about how to install, configure, and troubleshoot ControlLogix
digital I/0 modules.

ControlLogix High Resolution Analog I/0 Modules Installation Instructions,
publication 1756-IN056

Provides information about how to install and wire ControlLogix high resolution
analog 1/0 modules.

ControlLogix System User Manual, publication 1756 UM0O1

Describes how to install, configure, program, and operate a ControlLogix system.

EtherNet/IP Network Devices User Manual, ENET-UM006

Describes how to configure and use EtherNet/IP™ devices to communicate on the
EtherNet/IP network.

Ethernet Reference Manual, ENET-RM002

Describes basic Ethernet concepts, infrastructure components, and infrastructure
features.

System Security Design Guidelines Reference Manual, SECURE-RMO01

Provides guidance on how to conduct security assessments, implement Rockwell
Automation products in a secure system, harden the control system, manage user
access, and dispose of equipment.

Safety Guidelines for the Application, Installation, and Maintenance of Solid-state
Control, publication SGI-1.1

Designed to harmonize with NEMA Standards Publication No. ICS 1.1-1987 and
provides general guidelines for the application, installation, and maintenance of
solid-state control in the form of individual devices or packaged assemblies
incorporating solid-state components.

Industrial Automation Wiring and Grounding Guidelines, publication 1770-4.1

Provides general guidelines for installing a Rockwell Automation industrial system.

Product Certifications website, rok.auto/certifications.

Provides declarations of conformity, certificates, and other certification details.

You can view or download publications at rok.auto/literature.

Rockwell Automation Publication 1756-UM540G-EN-P - June 2023 7
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Chapter ]

Before You Begin

Analog 170 Module Operation
in the ControlLogix System

ControlLogix® controllers use analog I/O modules to control devices in a
ControlLogix control system. The modules are installed in a ControlLogix
chassis and use a removable terminal block (RTB) or a Bulletin 1492 interface

module™ cable to connect to field-side wiring.

The modules use the Producer/Consumer network communication model.
This communication is an intelligent data exchange between modules and
other system devices in which each module produces data without first being

polled.

Before you install and use your module, complete the following tasks:

. Install and ground a 1756 ControlLogix chassis and power supply®.
You can use a standard power supply or a redundant power supply.

For more information on how to install the 1756 ControlLogix chassis and
power supplies, see Additional Resources on page 7.

« Verify that you have an RTB or IFM and its components.

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

Table 1- Types of ControlLogix Isolated Analog I/0 Modules

Cat. No. Description RTB Used Page
g 8-point general-purpose isolated analog
T756-IF8 current/voltage input module
8-point general-purpose isolated analog 35
1756-1F8IK current/voltage input module with conformal
coating
) 8-point isolated combined temperature and
T756-IRTSI mV sensing input module 36-pin
8-point isolated combined temperature and | (1756-TBCH or 53
1756-IRT8IK mV sensing input module with conformal 1756-TBS6H)
coating
1756-0F8| 8-point general-purpose isolated analog
current/voltage output module
8-point general-purpose isolated analog 81
1756-0F8IK current/voltage output module with conformal

coating

(1) The ControlLogix system has been agency certified using 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) In addition 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-SG001, or contact
your local distributor or Rockwell Automation representative.

Rockwell Automation Publication 1756-UM540G-EN-P - June 2023
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Item Description
1 Backplane connector - Interface for the ControlLogix system that connects the module to the
backplane.
2 Top and bottom 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 (1/0)
devices. Indicators help in troubleshooting anomalies.
4 Connector pins - Input/output, power, and grounding connections are made to the module through these
pins with the use of an RTB or [FM.
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.

Every I/O module in the ControlLogix system must be owned by a
ControlLogix controller. This controller performs the following:

« Stores configuration data for every module that it owns.

« Resides in the local or remote chassis in regard to the position of the I/O
module.

« Sends the I/O module configuration data to define the behavior of the
module and begin operation in the control system.

Each ControlLogix I/O module must continuously maintain communication
with its owner to operate normally. Typically, each module in the system has
only one owner. Some Input modules can have multiple owners. Output
modules, and Input modules that have an Output image like the 1756-1F8I and
1756-IRT8I modules, however, are limited to one owner.

Rockwell Automation Publication 1756-UM540G-EN-P - June 2023



Chapter 1 Analog 1/0 Module Operation in the ControlLogix System

Configure a Module

Redundant Ownernership

Redundant ownership lets a single controller use redundant network paths to

communicate with a single output or lets two separate controllers coordinate
to control the output.

See Redundant Ownership on page 89.

You use the I/O configuration portion of the Studio 5000 Logix Designer®

application to configure each I/O module. An I/O module can reside in either
of the following:

« Local chassis - The chassis in which the owner-controller resides.

[fomm—=]m

~—

u

P

Controller 1/0 Modules

« Remote chassis - A chassis that does not contain the module’s owner-
controller but is connected to the local chassis over the EtherNet/IP™
network or ControlNet™ network.

Local Chassis Remote Chassis

fe—=—T=][ I
/
@ 1@
I = =
- |
—
|| \
=5 I I N /
[ \.
loJ b —h &— o] 0 ——
Controller EtherNet/IP Network 1/0 Modules

The Logix Designer application transfers configuration data to the controller

during the program download. Then, data is transferred to the I/O modules in
the local and remote chassis.

The I/O module can operate immediately after the project download from the
owner-controller is complete.
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Chapter 1 Analog 1/0 Module Operation in the ControlLogix System

Direct Connections

Input Module Operation

12

A direct connection is a real-time data transfer link between the controller and
the device that occupies the slot that the configuration references.

IMPORTANT ControlLogix analog I/0 modules support only direct connections.

When you download module configuration to a controller, the controller
attempts to establish a direct connection to each module referenced by the
configuration.

If controller configuration refers to a chassis slot in the system, the controller
periodically checks for the presence of a device there. If a device is detected,
the controller sends the configuration, and one of the following occurs:

« Ifthe configuration is appropriate to the module detected, a connection
is made and operation begins.

« Ifthe configuration is not appropriate to the module detected, the data is
rejected and the Logix Designer application indicates that an error
occurred.

The configuration can be inappropriate for any of a number of reasons.
For example, the configuration or a module can include a mismatch in
electronic keying that prevents normal operation.

The controller maintains and monitors its connection with a module. Any
break in the connection, for example, the removal of the module from the
chassis while under power, causes a fault.

The Logix Designer application indicates that the fault occurred in the fault
status bits associated with the module. The Logix Designer application
monitors the fault status bits to annunciate the failures of a module.

In traditional I/O systems, controllers periodically poll input modules to obtain
their input status.

In the ControlLogix system, the controller does not poll the analog input
modules. Instead, the modules broadcast their input data—channel and status
data-to their backplane periodically.

Rockwell Automation Publication 1756-UM540G-EN-P - June 2023



Chapter 1 Analog 1/0 Module Operation in the ControlLogix System

Requested Packet Interval (RPI)

The RPI is a configurable parameter that defines a specific period when the
module broadcasts input data to the backplane. Valid RPI values are 1...750 ms.
The default value is 100 ms for inputs and 10 ms for outputs.

Set the RPI value at initial module configuration and adjust it as necessary
only when the controller is in Program mode.

IMPORTANT  Other ControlLogix analog input modules offer the Real Time Sample
(RTS) parameter that determines when channel data is scanned and
stored on the module’s on-board memory until broadcast to the chassis
backplane.

The input modules described in this user manual do not offer the RTS
parameter. With these modules, the channel sampling rate is
exclusively determined by the RPI value.

At the RPI, the following events occur.

1. The module scans its channels for input data.
2. The module broadcasts the data to its backplane.

E—
o

On-Board Memory @

11 1]

Status Data — —
Channel Data <—{ —— ChO
Channel Data <— —1 Chl
Channel Data <—] —1 Ch2
@ Channel Data <] —1 Ch3
Channel Data < | — Ché
Channel Data <— —1 Chb
Channel Data <— =— Chb
Channel Data 45\; Ch7
Timestamp
]
NN
— |

The input module broadcasts data to the chassis backplane immediately after
the scan:
«  When the module resides in the local chassis, the controller receives the
data immediately.

«  When the module resides in a remote chassis, the time that elapses
before the controller receives the data depends on the network
configuration that connects the local and remote chassis.

For more information, see Input Modules in a Remote Chassis.
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Analog 1/0 Module Operation in the ControlLogix System

14

Input Modules in a Local Chassis

When an input module resides in a local chassis (see Configure a Module on
page 11) and after the input module broadcasts data to the chassis backplane,
the controller receives it immediately. The analog input module broadcasts
data using Multicast as its connection method in a local chassis.

Input Modules in a Remote Chassis

When an input module resides in a remote chassis (see Configure a Module on

page 11), it is considered remote input module.

At the RPI, the following events occur.

1. The remote input module scans its channels for input data.
2. The remote input module broadcasts the data to its backplane.

3. The network communication module in the chassis with the I/O module
sends the data over the network to the controller.

Broadcast Method

The analog input module broadcasts data by using one of the following
connection methods:
« Multicast - Data is sent to all network devices at once

« Unicast - Data is sent to a specific controller depending on the
configuration of the module

For more information on guidelines for specifying RPI rates, see the
Logixs000™ Controllers Design Considerations Reference Manual, publication
1756-RM094.
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Chapter 1 Analog 1/0 Module Operation in the ControlLogix System

Output Module Operation

Trigger Event Tasks

ControlLogix analog input modules can trigger an Event task. The Event task
causes the controller to execute a section of logic immediately when a
triggering event occurs. You can configure the Event task to be triggered if
new input data is sent at the RPL.

The following graphic shows an Event task dialog box in Logix Designer
application.

Mew Task >

Mame: Event_task_trigger l 0K

Description: Fo—
Help

Type: Event w

Trigger: Module Input Data State Change ~

Tag: |Loca|:1:| o

[] Execute task if no event occurs within 0.000 ms

Priority: 10 + | (Lower number yields higher priority)

Watchdoa: 500.000 ms

Disable automatic output processing to reduce task overhead

[ Inhibit task

Event tasks are useful for synchronizing process variable (PV) samples and
proportional integral derivative (PID) calculations.

For more information on Event tasks, see the Logix 5000 Controllers Tasks,
Programs, and Routines Programming Manual, publication 1756-PMoos.

The RPI defines when a controller sends data to the analog output module and
when the output module echoes data. The controller sends data to an output
module only at the RPI.

When an output module receives new data from the controller, the module
multicasts or ‘echoes’ a data value that corresponds to the signal present at its
terminals to the rest of the control system. This feature, called Data Echo,
occurs whether the output module resides in the local or remote chassis.

Depending on the value of the RPI, regarding 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 module’s output
channels can change values multiple times during one program scan. The
controller does not depend on reaching the end of the program to send data.
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Output Modules in a Local Chassis

When an output module resides in a local chassis (see Configure a Module on
page 11), it receives data almost immediately after the owner-controller sends
it. The analog output module broadcasts data using Multicast as its connection
method in a local chassis.

Output Modules in a Remote Chassis

When an output module resides in a remote chassis (see Configure a Module
on page 11), and is connected to the local chassis via an EtherNet/IP network,
the following events occur for the controller to send data to the output module.

1. The controller broadcasts data to its local chassis at one of the
following events:

« RPIvalue
« Aprogrammed Immediate Output (I0T) instruction is executed.
An IOT sends data immediately and resets the RPI timer.

2. The 1756 ControlLogix EtherNet/IP communication module in the local
chassis broadcasts the data over the EtherNet/IP network.

3. After receiving the output data, the 1756 ControlLogix EtherNet/IP
communication in the remote chassis broadcasts the data to its
backplane, that is, the remote chassis.

4. The output module receives the data almost immediately after it is
broadcast to the remote chassis backplane.

Broadcast Method

The analog output module broadcasts data by using one of the following
connection methods:
«  Multicast - Data is sent to all network devices at once

« Unicast - Data is sent to a specific controller depending on the module’s
configuration

For more information on guidelines for specifying RPI rates, see the Logix
5000 Controllers Design Considerations Reference Manual, publication
1756-RM094.
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Listen-only 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.

During the I/O configuration process, you can specify a Listen-Only
connection. For more information on Connection options when configuring

your system, see page 103.

When you choose a Listen-Only connection, the controller and module
establish communication without the configuration data being sent by the
controller. In this instance, another controller owns the I/O module.

IMPORTANT The Listen-Only controller receives data from the 1/0 module as long as
an owning connection between a controller and 1/0 module is
maintained.

If the connection between all owner-controllers and the module is
broken, the module stops sending data and connections to all 'Listening
controllers’ are also broken.

In addition, multicast Listen Only connections require at least one
multicast owning connection to be active.
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Chapter 2

Common Analog 1/0
Features

Analog 1/0 Module Features

ControlLogix® analog input modules convert an analog signal to a digital
value. The following are example analog signal types to which input modules
convert to digital values:

« Volts

« Millivolts

« Milliamps

« Ohms

ControlLogix analog output modules convert a digital value to an analog
signal. The following are example analog signal types to which output modules
convert digital values:

« Volts

« Milliamps

The ControlLogix analog I/O modules have the following features:

» CIP Sync Timestamp of Data
« Rolling Timestamp of Data

« Floating Point Data Format

« Module Quality Reporting

« Calibration

« Fault and Status Reporting

- Configurable Software

« Latching of Alarms

« Electronic Keying
« Elegant Migration Emulation Mode
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CIP Sync Timestamp of Data

The control system uses a 64-bit system clock. The modules support CIP Sync
timestamping by using the 1588 protocol passed throughout the system. The
1588 protocol is defined in the IEEE 1588-2002 standard, publication Standard
for a Precision Clock Synchronization Protocol for Networked Measurement
and Control Systems.

Each input channel scan or new output application is stamped with a CIP Sync
timestamp and one timestamp is returned to the controller for the module
with the input data transfer.

You can use this feature for the following:

« Toidentify the sequence of events in fault conditions or during normal
operation.

It is possible to use the system clock between multiple modules in the
same chassis or throughout a system in which a common Time Master is
used.

« Tomeasure the change between samples—which correlates closely with
the RPI if no samples are missed in the logic—and to detect when a new
sample is available for processing via the logic.

You can also use the 1588 Protocol to synchronize sampling for modules across
the entire system. By using the Synchronized Sampling feature, described in
detail on page 45 and page 67, you can configure multiple modules to
coordinate their input samples precisely with each other when using the same
RPIL.

Synchronized Sampling lets you configure a test stand, for example, and take
many measurements simultaneously across many modules, if needed, while
still precisely coordinating the sampling. With these modules, the
synchronized sampling should coordinate within approximately + 20 ps.

Rolling Timestamp of Data

The rolling timestamp is a continuously running 16-bit rolling timestamp that
counts in milliseconds from o...32,767 ms; where 1 ms =1 count.

Rolling Timestamp with Input Modules

The ControlLogix analog input modules described in this user manual scan
their inputs at the RPI, update the input data, and update the rolling
timestamp value. Other ControlLogix analog input modules scan their inputs
at the RTS, not the RPI.

In either case, though, program the controller to use the last two rolling
timestamp values to calculate the interval between the receipt of data or the
time at which new data is received.
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The rolling value is commonly used with instructions such as the PID and
PIDE instructions. Every time a rolling timestamp changes, a PID or PIDE
instruction is executed. When you configure a PID instruction for use with an
input module, set the loop update time equal to the module’s RPI value.

Rolling Timestamp with Qutput Modules

For the 1756-OF8I or 1756-OF8IK module, the rolling timestamp value is
updated only when new values are applied to the Digital to Analog Converter
(DAQ).

Floating Point Data Format

The modules return channel data to the owner-controller in the IEEE 32-bit
floating point data format. In your Logix Designer application, the data type is
REAL. You can configure the module to scan its channels and return data as
quickly as every 1 ms.

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

To scale a channel, select two points that represent signal units, that is, a Low
Signal and a High Signal. You also select two points that represent engineering
units, that is, Low Engineering and High Engineering.

The Low Signal point equates to the Low Engineering point and the High
Signal point matches the High Engineering point.

EXAMPLE A 1756-IF8I or 1756-IF8IK module that is used in current mode maintains
0...21 mA range capability. Your application uses a 4...20 mA transmitter.

« If you want to receive values in signal units, configure the module
as follows:

- Low Signal = 4 mA
- High Signal =20 mA
- Low Engineering = 4 EU

- High Engineering =20 EU
« If you want to receive values in terms of Percent of Full Scale, configure
the module as follows:

- Low Signal = 4 mA

- High Signal =20 mA

- Low Engineering = 0%

- High Engineering =100%

By default, module channels that are used in Current mode are scaled such
that 4...20 mA equate to 0...100% engineering units. Other module channels
scale 1:1 regarding signal units and engineering units by default.
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Module Quality Reporting

The modules indicate the quality of channel data returned to the owner-
controller. Data quality represents accuracy. There are levels of data quality
reported via module input tags.

The following input tags indicate the level of data quality. In the tag names, x
represents the module channel number:

«  LCh[x].Fault tag - This tag indicates that channel data can be completely
inaccurate and cannot be trusted for use in the application. If the tag is
set to 1, you cannot trust the data reported. You must troubleshoot the
module to correct the cause of the inaccuracy.

Common causes of inaccurate data include the following:

- An overrange or underrange condition exists.
- A wire off detection condition has occurred.
- A short circuit detection condition has occurred.

«  LCh[x].Uncertain tag - This tag indicates that channel data can be
inaccurate but it is not known to what degree of inaccuracy. We
recommend that you do not use the data for control.

If the tag is set to 1, you know that the data can be inaccurate but you
must troubleshoot the module to discover what degree of inaccuracy
exists.

Common causes of uncertain data include the following:

- The channel is actively being calibrated.
- Aninvalid sensor offset value exists.

- The last data sample of the channel failed the CRC check between the
module processor and the Analog to Digital Converter (ADC) which
results in the most recent valid data sample was used.

- The channel is not calibrated.

We recommend that you monitor these tags in your program to make sure that
the application is operating as expected with accurate channel input data.

Calibration

These modules use precise analog components that maintain their
specifications over time. The modules are calibrated at the factory and
recalibration is not required.

If desired, you can recalibrate the modules on a channel-by-channel or
module-wide basis. For more information, see Calibrated Accuracy on page 30
if you choose to recalibrate the modules in the future.
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Fault and Status Reporting

The modules provide fault and status data along with channel data. Faults are
indicated via the status indicators on the front of the module and the module
tags. Status data is available via the module tags.

For more information on fault and status reporting via module tags, see
the following:

1756-1F8I, 1756-1F8IK fault and status reporting - page 51
1756-IRT8I, 1756-IRTSIK fault and status reporting - page 80
1756-IR12, 1756-IR12K fault and status reporting - page 80
1756-1T16, 1756-1T16K fault and status reporting - page 80
1756-OF8I, 1756-OF8IK fault and status reporting - page 87

For more information on fault reporting via status indicators, see

Chapter 8, Troubleshoot Your Module on page 143

Configurable Software

Use one of the following software applications with your module:

RSLogix 5000® software, versions 18...20

Logix Designer application, version 21 or later

IMPORTANT  You must install Add-on Profiles (AOP) to use the modules in any Logix

Designer application or RSLogix 5000 software project.

This publication describes configuration with Logix Designer
application. AOPs are available at:

https://download.rockwellautomation.com/esd/
download.aspx?downloadid=addonprofiles

All module feature configuration begins in the I/O configuration portion of the
Logix Designer application. In addition, to enable or disable module features,
you can use the application to interrogate any module for the following
module information:

Serial number

Revision information
Catalog number
Vendor identification
Error/fault information
Diagnostic counters
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Latching of Alarms

This feature latches a module alarm in the set position once the alarm is
triggered. The alarm remains on, even if the condition that causes it to occur
disappears, until the alarm is unlatched.

IMPORTANT

You must manually unlatch the alarm. You can unlatch the alarm by using one of the following methods:

« While the project is online, click the Alarm Configuration tab on the Module. Then click Unlatch to unlatch a
specific alarm or Unlatch All to unlatch all alarms.

« Change the module output tag for the alarm that you want to unlatch. For example, the Ch[x].LLAlarmUnlatch
tag to unlatch a Low Low Alarm.

For more information on module tags, see Appendix A, Analog 1/0 Module Tag Definitions on page 157.

« Use a CIP Generic message.
For more information how to use a CIP Generic message, see Rockwell Automation® Knowledgebase article
#63046, How to Reset Latched Status of an Analog Module. You can access the article at: (Login required)

https://rockwellautomation.custhelp.com/

24

To see where to latch alarms, see page 109.

Module Inhibiting

This feature suspends the connection between an owner-controller and a
module. This process can occur in either of the following ways:

«  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.

« Acontroller owns a module and has downloaded configuration to it. Data
is being exchanged over the connection between the devices.

In this case, when you 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 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 states of the
outputs go to zero (0.0) during Program mode, whenever that module is
inhibited, the outputs go to zero (0.0).
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The following examples are instances where you need to use
module inhibiting:

« Multiple controllers own an analog input module. A configuration
change is required. You must make the change in the program in all
controllers. In this case, complete the following tasks.

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

« You want to upgrade the module. We recommend that you complete the
following tasks.

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

« The program includes a module that you do not phfysically possess and
you do not want the controller to continually look for a module that does
not exist.

Inhibit the module until it physically resides in the proper slot. To see
where to inhibit a module connection, see page 103.

Electronic Keying

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.

Attribute Description

Vendor The device manufacturer.

Device Type The general type of the product, for example, digital I/0 module.

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 Module

Lets the installed device accept the key of the device that is defined in the project when the
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.
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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-AToo1.

Elegant Migration Emulation Mode

The 1756 Isolated Analog I/O modules, which are 6-channel, have a migration
path to the 1756 Isolated Analog 8-channel modules. Table 2 shows the
relationship between the 6-channel modules and the 8-channel modules.

Table 2 - 1756-Isolated Analog I/0 Module Migration Descriptions

Catalog Number Description

1756 ControlLogix Isolated Analog /0 6-channel

1756 ControlLogix Isolated Analog 1/0 8-channel

Migration Catalog Number Description

1756-IF6I Isolated Analog Input-Current/Voltage 6 Pts (20 Pin) Analog Input Module, 8 Isolated Points, Current, Current

1756-1F8I, 1756-IF8IK

1756-IF6CIS Isolated Analog In-Current Sourcing 6 Pts (20 Pin) Sourcing and Voltage (36 Pin)

1756-IT6I Isolated Thermocouple/mV Input 6 Pts (20 Pin)

1756-1T612 Enhanced Isolated Thermocouple/mV Input 6 Pts (20 Pin) | 1756-IRT8, T756-IRT8IK RTD / Ohms / Thermocouple / mV Input Module, 8

Individually Configurable Isolated Points (36 Pin)

1756-IR6I Isolated RTD Input 6 Pts (20 Pin)

1756-0F6VI Isolated Analog Qutput - Voltage 6 Pts (20 Pin) Analog Output Module, 8 Isolated Paints, Current and

1756-0F8l, 1756-0F 81K

1756-0F6C! Isolated Analog Output - Current 6 Pts (20 Pin) Voltage (36 Pin)

26

The migration catalog numbers, firmware revision 2.011 and later, can
communicate to the controller as if they are 6-channel modules. This
Emulation mode lets a 6-channel module application migrate to use the
8-channel module.

This migration means that when a forward open containing configuration
data is sent to the 8-channel module, it can accept it and respond as if it were a
6-channel module. After the connection is established, all data (input and/or
output) is sent to/from the controller in the same format and tag structures as
if it were a 6- channel module. With this method, you can directly replace a 6-
channel module with an 8-channel module with no I/O tree modifications or
program changes.

When an 8-channel module receives configuration data for a 6-channel
module, the 8-channel module takes that information and reformats it to
replicate the configuration data of an 8-channel module. The 8-channel
module scans the firmware but reformats the input and/or output data to
match the 6-channel module.

In general, the 8-channel module is internally behaving as an 8-channel
module because most of the firmware has not changed. The difference in 8-
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Name

4 Local1:C
4 Local:1:C.ChOConfig

v v v v v

-

Local1:C.ChOConfig.AlarmDeadband
Local:1:C.Ch0Cenfig.AlarmDisable
Local:1:C.Ch0Config.CalBias
Locak1:C.Ch0Config.DigitalFilter
Local:1:C.Ch0Ceonfig.HAlarmLimit
Local:1:C.ChoConfig. HHAlarmLimit
Local:1:C.Ch0Config.HighEngineering
Local1:C.Ch0Cenfig.HighSignal
Local1:C.ChOConfig.LAlarmLimit
Local:1:C.Ch0Config.LLAlarmLimit
Local: 1:C.Ch0Config.LowEngineering
Local:1:C.ChOConfig.LowSignal

—

Local:1:C.Ch0Config.ProcessAlarmLatch

P Local:1:C.Ch0Config.RangeTypeMotch
Local:1:C.ChOCenfig.RateAlarmLatch
P Local1:C.ChDConfig.RateAlarmLimit
P Local:1:C.Ch0Cenfig. TenOhmOffset
Local:1:C.Ch1Cenfig
Local:1:C.Ch2Config
Local:1:C.Ch3Config
Local:1:C.Ch4Cenfig
Local:1:C.Ch53Config
Local:1:C.ClDisable
Local:1:C.CIOffset
Local:1:C RealTimeSample
Local:1:C.RemoteTermination

Local1:C. TempMode
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+
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Float

Decimal
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channel module firmware is that in emulation mode, configuration, input, and
output data is reformatted to match the appropriate 6-channel module.

All data to/from an 8-channel module is mapped from a 6-channel module
format to an 8-channel module format. The controller still sends data in the

1756-1F61 module format but firmware internally moves data to the 1756-1F81
module format.

Figure 2 - 1756-1F61 Module Configuration Example
1756-1F61 module configuration data sent to the 1756-1F8] module.

Data Type
AB:1736_Al6_Float:C:0
AB:1756_Al6_Struct:C:0
REAL

BOOL

REAL

INT

REAL

REAL

REAL

REAL

REAL

REAL

REAL

REAL

BOOL

AB:1756_Al6_Struct:C:0
AB:1756_Al6_Struct:C:0
AB:1756_Al6_Struct:C:0
AB:1756_Al6_Struct:C:0
AB:1756_Al6_Struct:C:0
BOOL

REAL

INT

BOOL

BOOL

Internally, the 1756-1F8] module sees the data like the following.

Name

4 Local1:C
4 Local:1:C.Ch
4 Local:1:C.Ch[0]

v v v v v v v

Local:1:C.Ch[0].AlarmDeadband
Local:1:C.Ch[0].AlarmDisable
Local:1:C.Ch[0].DigitalFilter
Local:1:C.Ch[0].Disable

Lecal: 1:C.Ch[0L.HAlarmLimit
Local:1:C.Ch[0L.HHAlarmLimit
Local:1:C.Ch[0].HighEngineering
Local1:C.Ch[0].HighSignal
Local:1:C.Ch[0].InputRange
Localk1:C.Ch[O].LAlarmLimit
Local:1:C.Ch[0].LLAlarmLimit
Lecal:1:C.Ch[0].LowEngineering
Local:1:C.Ch[0].LowSignal
Local:1:C.Ch[0].MotchFilter
Local1:C.Ch[D].ProcessAlarmLatch
Local:1:C.Ch[0].RateAlarmlatch
Local:1:C.Ch[0].RateAlarmLimit
Local:1:C.Ch[0].Sourcing

-

-

-

Local1:C.Ch[0].5ynchronizeSampling
Local:1:C.Ch[1]
Locak1:C.Ch[2]
Local:1:C.Ch[3]
Locak1:C.Ch[4]
Local:1:C.Ch[5]
Local:1:C.Ch[6]
Local:1:C.Ch[7]

[Z5 = Value =
o}
o}
{1
0.0

0
0
0
10.0
10.0
10.0
10.0

=]

-10.0
-10.0
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Float
Decimal
Decimal
Decimal
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Decimal
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Data Type
AB:1756_IF8LC:0

AB:1756_IF8|_ChStruct:C:0[8]

AB:1736_IF8I_ChStruct:C:0
REAL

EOOL

INT

BOOL

REAL

REAL

REAL

REAL

SINT

REAL

REAL

REAL

REAL

SINT

BOOL

BOOL

REAL

BOOL

BOOL
AB:1756_IF8I_ChStruct:C:0
AB:1756_IF8I_ChStruct: C:0
AB:1756_IF8|_ChStruct:C:0
AB:1756_IF&I_ChStruct:C:0
AB:1756_IF8|_ChStruct:C:0
AB:1756_IF8|_ChStruct:C:0
AB:1756_IF8|_ChStruct:C:0

1756-1F61 Module Configuration Example
The contraoller still sends data in the 1756-IF6] module format, but firmware internally moves data to the 1756-IF81 format. An 8-channel module still behaves as an 8-channel module,

but accepts a 6-channel module format.

For more information, see Migrating from 6 Channel 1756 Analog Modules to 8
Channel 1756 Analog Modules, publication 1756-RMo11.
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Relationship between
Module Resolution
and Scaling

28

The following concepts must be explained with each other:

« Module Resolution

+ Scaling
Module Resolution

Resolution is the smallest degree of change that the module is capable
of detecting. Module resolution represents a fixed number of counts across the
theoretical operating range of the module.

«  1756-1F8I, 1756-1F8IK and 1756-IRT8I, 1756-IRT8IK modules support
24-bit resolution.

The 24 bits represent 16,777,216 counts.
« 1756-OF8I, 1756-OF8IK modules support 16-bit resolution.

The 16 bits represent 65,536 counts.

« 1756-IR12, 1756-IR12K modules support 24-bit resolution.
« 1756-1T16, 1756-IT16K modules support 24-bit resolution.

Resolution on Input Modules

The theoretical operating range is the full range across which the module can
operate. For example, an input module in Current mode has a theoretical
operating range = -25.1...25.1 mA. The 24-bit resolution and 16,777,216 counts
are available across 50.2 mA, which yields our calculated 2.99 nA/count
resolution.

However, when the input module operates in Current mode, it is configured
for an input range = 0...20 mA. This range limits the input to a 0...21 mA actual
range capability.

The number of counts on a module is fixed. Module actual range capabilities,
however, narrow operating ranges from the theoretical and result in
supporting fewer counts. Using the example above, the 0...21 mA actual range
capability represents 5,815,117 counts, that is, slightly more than 22.5 bits.

Divide the actual range capability by the number of counts in that range to
determine the value of each count. The input range that you choose during
module configuration determines the value of each count. It does not
determine the number of counts in that range. Therefore, module resolution
across the usable input operating range is not always 24 bits.

Resolution on Output Module

The module resolution for the output module is always 16 bits, regardless of
operating mode and operating range.

Table 3 lists the resolution for each module’s input/output range and
corresponding range capability.
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Table 3 - Module Resolution in Various Configuration Selections

; Number of Bits Across | Number of Bits Across N
Module Mode Available '“"‘2},’ ﬁ::‘"‘:' g;pl:‘i'llilt“p"t the Theoretical the Actual Range R:f';':ltl'n”t'; (signal
Output Range ge Lapability Operating Range Capability P
-10...10v -10.5...10.5V 23.75
Voltage 0..10v 0..10.5V 22.75 1.49 pV/count
1756-1F81, 1756-1F81K 0.5V 0..5.25V 24 bits 275
0...20 mA 0..21mA
Current 0..20 mA (sourcing) ~ |0...21 mA (sourcing) 2.7 2.99 nfcount
1756-IRT8I, 1756-IRT8IK
1756-1T16, 1756-1TI6K Thermocouple -100...100 mV -101..101 mV 23.98 0.01 pV/count
1..500 Q 0..510Q 9% bits 0.06 mQ/count
1756-IRT8I, 1756-IRT8IK RTD 2..1000 0..1020 93.98 0.12 mQ/count
1756-IR12, 1756-IR12K 4..2000 Q 0..2040 Q ‘ 0.25 mQ/count
8...4000 0...4080 0.50 mQ/count
-10...10V -10.5...10.5V 0.32 mV/count
Voltage 0...10v 0..10.5V . 16.00 0.16 mV/count
1756081, 1756-0F8IK 0.5V 0..5.25V 16 bits 0.08 mV/count
Current 0..20 mA 0...21mA 16.00 0.32 pA

(1) These ranges represent the range choices available in the Logix Designer application.

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.

Additionally, RPI and Notch Filter settings affect module resolution on the 1756-1F8I, 1756-IF8IK and 1756-IRT8,
1756-IRT81K modules. For more information, see page 38 and page 55, respectively.

Scaling

When scaling, you 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 1756-1F81 module in Current mode, the

module supports a 0...21 mA actual range capability. But your application uses
a4..20 mA transmitter. Scaling lets you configure the module to return data to
the controller so that a low signal value of 4 mA returns a low engineering value
of 0% and a high signal value of 20 mA returns a high engineering value of
100%.

The returned engineering unit’s value is indicated in the I.Ch[x].Data tag as
shown in Table 4.

Figure 3 - Module Resolution Compared to Module Scaling

Module Resolution WHMWH%%%MW%WWW
0mA i L 2mA
Module scaling represents the data returned ! 5,815,117 counts ! ,
from the module to the controller. | |
4mA 20 mA

Module Scaling 0% in Engineering 100% in Engineering

Units Units
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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.

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, for example,
o mA, that data is represented in terms of the engineering units set during
scaling.

Table 4 shows example values that can appear based on the example
mentioned above.

Table & - Current Values Represented in Engineering Units

Current Engineering Units Value | Value in 1.Ch[x].Data Tag
0.0 mA -25.00% -25.00
40 mA 0.0% 0.00
120 mA 50.0% 50.0
20.0 mA 100.0% 100.0
21.0mA 106.25% 106.25
Calibration The ControlLogix analog modules are calibrated via the following methods:

« Factory calibration when the modules are built.

« User-executed calibration as described in Chapter 7, Calibrate the
ControlLogix Analog I/O Modules on page 117.

User-executed calibration is optional.

« 1756-IRTS8I or 1756-IRTS8IK modules only - Channels that are configured
for Thermocouple inputs perform a lead resistance self-calibration when
the module power is cycled.

Calibrated Accuracy The calibrated accuracy specification represents the module’s accuracy when
its ambient temperature is the same as the temperature at which the module
was calibrated.

Table 5 -
Specification Description
Calibrated accuracy at 25 °C (77 °F) This specification matches the temperature at which the

module was calibrated in the factory during manufacturing.

This specification represents the error that occurs if the
Module error over full temperature range | module’s ambient temperature changes a total of 60 °C (140 °F),
that is, from 0...60 °C (32...140 °F) or 60...0 °C (140...32 °F).

For individual module specifications, see the ControlLogix I/O Module
Specifications Technical Data, publication 1756-TDoo2.
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Error Calculated over
Hardware Range

RTD and Thermocouple
Error Calculations

The calibration accuracy of a ControlLogix analog I/O module at 25 °C (77 °F) is
calculated over the full hardware range of the module. It 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  When the 1756-IRT8I channel uses the Thermacouple (mV) input
type, the input range is -100...100 mV, the module error is 0.2 mV
when using 0.1% of range accuracy.

These error values are the same whether you use 10% or 100%
of the chosen range.

When you use a 1756-IRT8I, 1756-IRT8IK, 1756-IR12, 1756-1R12K, 1756-IT16, or
1756-1T16 K module in temperature mode, error calculations are achieved by a
two-step process.

1. Calculate the 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

RTD error on a 1756-IRT8I, 1756-IRT8IK, 1756-1R12, or 1756-IR12K module that
is used with an RTD input is defined in ohms. The error is calculated across the
entire input range selected, not the available range of a sensor used with the
module. For example, if the 1...500 Q input range is used, the module error is
calculated across 510 Q (actual range = 0...510 Q).

The error in ohms translates to temperature, but that translation varies
because the relationship is non-linear. The most effective way to check the
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
0.05% of the full range. This 0.05% value is a worst case value. In other words,
with the 1...500 Q input range that is selected, the worst case module error is
0.255 Q.

Finally, you must check an RTD linearization table to determine how the
temperature error of 0.255 Q translates.

For example, if the module has a 0.05% (or 0.255 Q) error and is at a
temperature of 0 °C (32 °F), the temperature error is +0.65 °C (+1.17 °F) when the
Platinum 385 sensor type is used. This same error at a temperature of 200 °C
(392 °F) translates to a temperature error of +0.69 °C (+1.26 °F).
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Thermocouple Error

Thermocouple error on a 1756-IRT8I, 1756-IRT8IK, 1756-1T16, or 1756-1T16K
module at 25 °C (77 °F) indicates the module’s accuracy in measuring
temperature. This accuracy varies depending on these factors:
« Inputrange =-100..100 mV.
« Thermocouple sensor type, any of the following:
- Type B
- TypeC
- TypeD
- TypeE
- Type] (1756-1T16, 17561T16K default value)
- Type K (1756-IRT8I, 1756-IRT8IK default value)
- TypeN
- TypeR
- TypeS
- TypeT
- Type TXK/XK (L)

« Application temperature, that is, the temperature of the physical location
where the thermocouple is being used.

EXAMPLE  When a 1756-IRT8I or 1756-1T16 module is used with a thermocouple input type in the following conditions, module
error at 25 °C (77 °F) is +3.74 °C (38.73 °F):

« Connected to a type S thermocouple

« Application temperature of 1200 °C (2192 °F)

In other words, the difference between the temperature the module reports and the actual application
temperature can be +3.74 °C (38.73 °F).

The module can report an application temgerature 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).

These calculations used a typical error of 0.02% of full scale range.

32
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Module Error at 25 °C (77 °F)

Table 6 lists the 1756-IRT81, 1756-IRT8IK module error at 25 °C (77 °F) when
using a thermocouple input type.

Table 6 - 1756-IRT8I, 1756-IRT8IK Module Error At 25 °C (77 °F) with Thermocouple Input Type("
Module Error (+/-) at 25 °C (77 °F) When Connected to Thermocouple Types

Application

Temperature Type B TypeC TypeD ;w(’f)TXKI TypeR Type S TypeE Type J Type K Type N Type T
-200 °C(-328 °F) |- - - 1.65°C - - 179°C 2.06°C 2.95°C 453°C 2.86°C
0°C(32°F) - 3.46°C 4,59 °C 0.93°C 8.51°C 8.33°C 0.77°C 0.89 °C 114°C 172°C 116 °C
200°C(392°F) |- 2.65°C 2.83°C 07°c 5.09°C 5.32°C 0.61°C 0.81°C 113°C 1.36°C 0.85°C

400°C(752°F)  |M.08°C 2.37°C 2.36°C 0.62°C 4.34°C 470°C 0.56 °C 0.82°C 107°C 1.21°C 0.73°C
600 °C(M2°F)  |7.56°C 2.37°C 222°C 0.56 °C 3.96°C 441°C 0.56 °C 0.77°C 106 °C 116 °C -
800 °C (1472 °F) |5.89°C 2.37°C 220°C 0.51°C 3.65°C 4.14°C 0.57°C 0.70°C 110°C 115°C -

1000 °C (1832 °F) |4.93°C 2.37°C 2.25°C - 3.40°C 3.90°C 0.60°C 0.76 °C 115°C 117°¢C -
1200 °C (2192 °F) |4.35°C 2.65°C 2.36°C - 3.23°C 3.74°C - 0.79°C 123°C 1.21°C -
1500 °C (2552 °F) |3.99°C 2.81°C 247°C - 3.18°C 3nec - - 133°C - -
1600 °C (2912 °F) |3.85°C 3.00°C 2.63°C - 3.24°C 3.80°C - - - - -
1800 °C (3272 °F) |3.92°C 3.46 °C 2.85°C - 3.67°C 4.36°C - - - - -
2000 °C (3632 °F) |- 3.75°C 3.19°C - - - - - - - -
2200 °C (3992 °F) |- 409°C 3.95°C - - - - - - - -

(1) This table represents +/-.02% typical error while the maximum stated error is +/- 0.05%.
Table 7 lists the 1756-1T16, 1756-1T16K module error at 25 °C (77 °F) when using a

thermocouple input type.

Table 7 - 1756-IT16, 1756-IT16K Module Error At 25 °C (77 °F) with Thermocouple Input Typem
Module Error (+/-) at 25 °C (77 °F) When Connected to Thermocouple Types

Application

Temperature Type B TypeC TypeD ;K'('f)TXKI TypeR Type S TypeE Type J Type K Type N Type T
-200°C(-328 °F) |- - - 3.30°C - - 3.58°C 412°C 5.90°C 9.06 °C 5.72°C
0°C(32°F) - 6.92°C 9.18°C 1.86 °C 17.02°C 16.66 °C 154°C 178°C 2.28°C 3.44°C 2.32°C
200°C(392°F) |- 530°C 5.66 °C 142°C 1018 °C 10.64 °C 122°C 162°C 2.26°C 272°C 170°C

400°C(752°F) {2216 °C 4.74°C 472°C 1.24°C 8.68°C 9.40°C 112°C 164 °C 214°C 2.42°C 146 °C
600°C(M2°F)  |15.12°C 4.74°C 444 °C 112°C 792°C 8.82°C 112°C 154 °C 212°C 2.32°C -
800 °C (1472 °F) |1.78°C 4.74°C 4.40°C 102°C 7.30°C 8.28°C 114°C 140°C 2.20°C 2.30°C -

1000 °C (1832 °F) {9.86 °C 4.74°C 450°C - 6.80°C 7.80°C 120°C 152°C 2.30°C 2.34°C -
1200 °C (2192 °F) |8.70°C 5.30°C 472°C - 6.46 °C 7.48°C - 158 °C 246 °C 242°C -
1400 °C (2552 °F) |7.98°C 5.62°C 4.94°C - 6.36 °C 742°C - - 2.66°C - -
1600 °C (2912 °F) |{7.70°C 6.00 °C 5.26 °C - 6.48 °C 7.60°C - - - - -
1800 °C (3272 °F) |7.84°C 6.92°C 5.70°C - 7.34°C 8.72°C - - - - -
2000 °C (3632 °F) |- 750°C 6.38 °C - - - - - - - -
2200 °C (3992 °F) |- 8.18°C 7.90°C - - - - - - - -

(1) This table represents +/-.04% typical error while the maximum stated error is +/- 0.10%.

IMPORTANT  When calculating total measurement error, module error at 25 °C (77 °F) is only one factor in deriving the total
measurement error budget.

Other factors that impact thermocouple measurement error include the following:

« Thermocouple sensor accuracy/error
« Conditions of thermoacouple wire, such as wire length
« Cold junction compensation values
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Thermocouple Resolution Thermocouple resolution indicates the degrees that an application

temperature must change before the 1756-IRT8I, 1756-IRT8IK module that is
connected to a thermocouple module reports a change. Resolution depends on
the following factors:
« Thermocouple sensor type, any of the following:

- TypeB

- TypeC

- TypeD

- TypeE

- Type]

- Type] (1756-1T16, 1756-1T16K default value)

- Type K (1756-IRT8I, 1756-IRT8IK default value)

- TypeR

- TypeS

- TypeT

- Type TXK/XK (L)

« Application temperature, that is, the temperature of the physical location
where the thermocouple is being used.

EXAMPLE  For example, when a 1756-IRT81 module is used with a thermocouple input type in the following

conditions, module resolution is 0.01°

« Input channel is connected to a type K thermocouple

« Application temperature is 400 °C (752 °F)

In other words, the application temperature must change by 0.01° or greater for the 1756-IRT8I module
that is used with a thermocouple input to record a change. If the temperature stays in a range from
399.99](...4[][].[])09 °C (751.984...752.016 °F), the module continues to report an application temperature of
400 °C (752 °F).

Table 8 lists the 1756-IRT8I, 1756-IRT8IK module resolution when using a
thermocouple input type.

Table 8 - 1756-IRT8I, 1756-IRT8IK Module Resolution in Degrees C with Thermocouple Input Type

Application
Temperature

Module Resolution (in degrees C) When Connected to This Thermocouple Type

Type B

TypeC Type D ;*'(’E)TXKI TypeR Type S Type E Type J Type K Type N Type T

-200 °C(-328 °F)

+-002°C +-002°C [+/-002°C [+/-0.03°C |+/-0.04°C |+-003°C

0°C(32°F)

+-003°C [+/-005°C |+/-001°C |+-008°C |+-008°C [+-001°C |[+-001°C |+-001°C |+/-002°C |+/-001°C

200 °C (392 °F)

+-003°C [+-003°C [+/-001°C |+-005°C |+-005°C [+-001°C |[+-001°C |+-001°C |+-001°C |+/-0.01°C

400 °C (752 °F)

+-0.11°C

+-002°C [+-002°C |+/-001°C |+-004°C |+-005°C [+-001°C |[+/-001°C |+-001°C |+-001°C |+/-0.01°C

600 °C (M2 °F)

+-007°C

+-002°C |+-002°C [+/-001°C |+/-004°C |+-004°C |+-001°C [+-0.01°C |[+/-001°C |+/-001°C

800 °C (1472 °F)

+/-0.06 °C

+-002°C [+-002°C [+/-001°C |+/-004°C |+/-004°C |+/-001°C |+-001°C |+-001°C |+/-0.01°C

1000 °C (1832 °F)

+-0.05°C

+-002°C |+/-0.02°C +-003°C [+/-004°C [+/-001°C |+/-001°C |+-001°C |+/-001°C

1200 °C (2192 °F)

+-0.04°C

+-003°C |+/-0.02°C +-003°C |+/-0.04°C +-001°C [+-0.01°C [+/-0.01°C

1400 °C (2552 °F)

+/-0.04°C

+-003°C |+/-0.02°C +-003°C |+/-0.04°C +-0.01°C

1600 °C (2912 °F)

+/-0.04°C

+-003°C |+/-003°C +-003°C |+/-0.04°C

1800 °C (3272 °F)

+/-0.04°C

+-003°C |+/-0.03°C +-004°C |+/-0.04°C

2000 °C (3632 °F)

+-004°C [+/-003°C

2200 °C (3992 °F)

+/-004°C |+/-0.04°C
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1756-1F 8, 1756-1F8IK
Isolated Analog Input Module

The 1756-1F8I, 1756-IF8IK module has eight isolated channels. Each channel
supports connection to the following input types:

« Current

«  Voltage

The module provides 24-bit resolution and uses differential inputs.
Differential inputs have a greater resistance to the effects of electromagnetic
noise and provide improved flexibility regarding cable length when wiring
your module.

The 1756-1F8I, 1756-IF8IK module has the following features:
. Internal Loop Power Source

« Multiple Input Ranges
« Notch Filter
« Underrange/Overrange Detection

« Digital Filter
« Process Alarms

« Rate Alarm
« Sensor Offset
. Wire Off Detection

« Synchronized Sampling

IMPORTANT Most of the features are software configurable. For more information
on how to configure the module, see Chapter 6, Configure ControlLogix

Analog 1/0 Modules on page 99.
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Internal Loop Power Source

The module offers a software user-configurable selection for an internal loop
power source on each channel. You must use the Current input type and enable
Source Loop Current to use an internal power source on the channel.

The source is current limited to ~45 mA and lets the module power a two-wire
transmitter directly without the need for an external power supply.

A sourcing overcurrent condition typically occurs due to a short between
terminals on the module. With this module, the short is between terminals
IN_x/I/SRC and RTN_x (where x is the channel number).

If a sourcing overcurrent condition exists, the 1756-IF8I module sets the input
to 24 mA, that is, the equivalent engineering unit value. This value indicates a
special error condition beyond the normal overrange value, that is, 21 mA:

« For one second, the overcurrent condition self-corrects if the condition
trigger is removed.

« Afterone second, the condition latches, the channel disables Source Loop
Current and continues to send 24 mA with an Overrange indication.

The following are examples of events that unlatch the condition:

- Power is cycled to the module.

- The module is reset.

- The controller connection to the module is inhibited and
then uninhibited.

- New configuration is sent from the controller.

The transmitter varies the current to the analog input in proportion to the
process variable being measured. The inclusion of an internal onboard loop
power source saves you the expense of extra power supplies and greatly
simplifies the interface wiring to field devices. Each channel on the module
provides independent, isolated, current-limited power to its current
transmitter.

In addition to supplying loop power to two-wire transmitters, the module can
also accommodate current transmitters that are powered by an external
supply. The module accommodates two-wire and four-wire transmitters when
configured for Current input type and Source Loop Current is disabled.
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Power Calculations

The 24V backplane current requirements of the module increase when it
operates with a Current input type and Source Loop Current mode enabled.

The module uses the power provided across the ControlLogix® chassis
backplane as the source for loop power. Because of the demands that are
placed on that supply, take special care when calculating the power
requirements for modules in the same chassis as a 1756-1F8I, 1756-1F8IK
module.

For example, when used with the 1756-L75 controller and operating in the
Sourcing Loop Current mode, you can place only six 1756-1F8I, 1756-1F8IK
modules in the chassis before exceeding the wattage capacity of the power

supply.

For backplane power specifications, see the 1756 ControlLogix I/O
Specifications Technical Data, publication 1756-TD0o02.

Other Devices in the Wiring Loop
The voltage source on each channel can drive loop impedance of up to
approximately 1300 Q. This lets you include other devices, such as chart

recorders and meters, in the current loop.

For more information on wiring the module, see page 76.

Multiple Input Ranges

The module offers multiple input ranges that are dictated by channel
configuration choices. The input type selection determines the available
ranges.

Input Type Input Range
Current (mA) 0..20 mA
Any of the following:
- -10..10V
Voltage (V) . 0.5V
« 0.0V

To see where to select the input range, see page 103.
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Notch Filter

The Notch Filter is a built-in feature of the Analog-to-Digital convertor (ADC)
that removes line noise in your application for each channel. The removal of
line noise is also known as noise immunity.

The Notch Filter attenuates the input signal at the specified frequency. That is,
the filter reduces the amplitude of the signal with minimal signal distortion.

Choose a Notch Filter based on what noise frequencies are present in the
operating environment for the module and any sampling requirements
needed for control. The default Notch Filter setting is 60 Hz.

For example, a Notch Filter is typically set to 60 Hz to filter out 60 Hz AC line
noise and its overtones. A 60 Hz Notch Filter setting attenuates frequencies of
60 Hz, 120 Hz, 180 Hz, and so forth.

The following graphic shows 10 Hz Notch Filter selection and how the noise is
dissipated over the entire spectrum but especially at the Notch Filter setting
and its overtones.
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Relationship between Noise Rejection Level and RPI Setting

The 1756-1F8I, 1756-IF8IK module offers two levels of line noise rejection. Each
level has a filter associated with it. The module automatically determines
which filter is used based on the Notch Filter setting and RPI rate.

A trade-off exists between sampling speed and level of noise rejection:

« The faster sampling speed, ranging from 1/ Notch Filter to 3 / Notch
Filter, the less noise rejection. In this case, the module automatically uses
a SINCA1 filter.

The SINCA\1 filter offers 34 dB noise rejection at the Notch Filter
frequency and its overtones.

« The slower sampling rate, > 3 / Notch Filter, the better noise rejection. In
this case, the module automatically uses a SINCA3 filter.

The SINCA3 filter offers 100 dB noise rejection at the Notch Filter
frequency and its overtones.
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Notch Filter Setting

The following table lists the available Notch Filter settings, the minimum RPI
rate available with that Notch Filter setting, and the corresponding noise
response.

1756-1F8l, 1756-IF8IK Notch Filter Settings and the Minimum RPI Rate

Notch Filter Setting 5Hz 10 Hz 15 Hz 20 Hz 50 Hz ?I?elfi:ult) 100 Hz 500 Hz 1000 Hz 5000 Hz
'84|';'C"2;‘?iltse"‘r[?,p'e Time(RP)- | oroms  |035ms  |691ms  |5.8ms  |207ms  |U3ms  |04ms  |2ims  |ums  |i0ms
;’SE":;EE::&F"’ Tme(®)- \eooms  |s05ms  |207ims  |®34ms  |62ims  [5.ms  |32ms  |6ims  |3ims  |10ms
0...100% Step Response Ims+
e peams | 30ms+ - ZE0ms I BOMS 60 mg -+ 1RPF |50 ms + IRPI |30 ms + IRPI|§ ms + 1 RPI o0 [1ms +TReI
3 dB Frequency® 130z |27Hz  |43Hz  |51Hz 13Kz 16 Hz 26 Hz 8H  |258Hz  [1296 Hz
Typical Effective Resolution' |21 bits 20 bits 20 bits 20 bits 20 bits 20 bits 19 bits 18 bits 18 bits 17 bits

(1) The minimum RPI value for the module depends on the channel with the lowest Notch Filter setting. For example, if three of the channels on a module use a Notch Filter setting of 20 Hz and
one channel uses a Notch Filter setting of 60 Hz, you cannot set the module RPI lower than 50.1 ms.

(2) Using the SINC3 filter.
(3)

Worst case settling time to 100% of step change includes 0...100% step response time plus one RPI sample time.

(4) Value represents module performance in Current mode. For the value when the module is used in Voltage mode, include additional 3 ms settling time due to RC time constant of 7500 Q

voltage input resistor.
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For example, if your application requires a Notch Filter setting of 50 Hz, the
module’s minimum RPI rate is 20.7 ms. In this case, sampling speed is more
important than noise rejection. The module automatically uses a SINCA1 filter.

If your application requires a Notch Filter setting of 50 Hz and the greater level
of noise rejection provided by a SINCA3 filter, the minimum RPI rate is 62.1
ms. The module automatically uses a SINCA3 filter.

The RPI must be > 1/Notch Filter plus some small scan time for the ADC to
sample properly. The SINCA3 filter takes three times as long and thus requires
RPI > 3/Notch plus some small scan time. The module rejects combinations
which violate that relationship. Table 9 lists the available Notch Filter settings
and the RPI values for the two types of filters.

Table 9 - 1756-1F8l, 1756-IF8IK Notch Filter Settings and the RPI Values

Notch Filter Fastest RPI for a SINC*1 Filter Fastest RPI for a SINC*3 Filter
5Hz 2070 ms 621.0 ms
10 Hz 103.5 ms 310.5 ms
15 Hz 69.1ms 207.1ms
20 Hz 51.8 ms 153.4 ms
50 Hz 20.7ms 62.1ms
60 Hz (default) 17.3 ms 5.9 ms
100 Hz 10.4 ms 31.2ms
500 Hz 2.1ms 6.1ms
1000 Hz 1.1ms 3.1ms
5000 Hz 10 ms 1.0 ms

For more information on Notch Filter settings, see page 103.
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Underrange/Overrange Detection

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

The following table lists the input ranges of the module and the lowest/highest
signal available in each range before the module detects an underrange/
overrange condition.

Input Type Range Underrange Threshold Overrange Threshold
Current (mA) 0..20 mA <35mAN@ > 2100 mA®)

+10.00V <-10.50 >10.50
Voltage (V) 0..10v <0.00v >10.50

0.5V <0.00v >5.26V

(1) Underrange is set at 3.6 mA, but the /:Ch[x].Data tag reports values as low as 0.0 mA.

(2) When used with a Current input type, the module has an inherent deadband. Once latched, an Underrange condition
continues until the signal is greater than 3.8 mA.

(3)  When used with a Current input type, the module has an inherent deadband. Once latched, an Overrange condition continues
until the signal is less than 20.75 mA.

IMPORTANT  Be aware that the Disable All Alarms feature does not disable the underrange/overrange detection feature.
The Disable All Alarms feature disables all alarms on the module.

The underrange/overrange detection feature is not an alarm. It is an indicator that channel data has gone
beyond the absolute maximum or minimum, respectively, for the channel's chosen range but does not trigger
an alarm.

To disable the underrange/overrange detection feature, you must disable the channel.

To see where to set the Underrange/Overrange detection values, see page 109.

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 o (zero) disables the
filter.

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

(at]
‘n='n1* ———— %n '
At+TA
Y1, = Present output, filtered peak voltage (PVY
Y1 = Previous output, filtered PV

At =Module channel update time (seconds)

TA = Digital filter time constant (seconds)
Xpp = Present input, unfiltered PV
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As shown in the following graphic, 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.

A
100% —
~ - -
_ -
_ -
_ -
63% - B
— —
P =
P s
Amplitude - 7
o
o | -1
Unfiltered Input
TA =0.01second
— — — TA=05second
******* TA =0.99 second
0 0.01 0.5 0.99 Time in Seconds

To see where to set the Digital Filter, see page 103.

Process Alarms

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

- Highhigh
« High

« Low

« Lowlow

You can enable or disable Process Alarms individually via the Output tags for
each channel. When a module is added to your Logix Designer application
project and tags are created, the Alarms are disabled by default.

Each individual Process Alarm enable tag, that is, O.Ch[x].LLAlarmEn,
O.Ch[x].LAlarmEn, O.Ch[x].HAlarmEn and O.Ch[x]. HHAlarmEn, is disabled
when the module is created. You must enable the tags in the Output Data to
allow the individual alarm to trigger.

If a Process Alarm’s enable bit is not set, the corresponding Input Process
Alarm never triggers. To see where to set the Process Alarms, see page 109.

You can latch process alarms. The alarm remains on, even if the condition that
causes it to occur disappears, until the alarm is unlatched.
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IMPORTANT  You must manually unlatch the alarm. You can unlatch the alarm, by using one of the following methods:

« While the project is online, click the Alarm Configuration tab on the Module. Then click Unlatch to unlatch a
specific alarm or Unlatch All to unlatch all alarms.

« Change the module output tag for the alarm that you want to unlatch. For example, the Ch[x].LLAlarmUnlatch
tag to unlatch a Low Low Alarm.

For more information on module tags, see Appendix A, Analog I/0 Module Tag Definitions on page 157.

« Use a CIP Generic message.
For more information how to use a CIP Generic message, see Rockwell Automation Knowledgebase article
#63046, How to Reset Latched Status of an Analog Module. You can access the article at:

https://rockwellautomation.custhelp.com/

Alarm Deadband

You can configure an alarm deadband to work with these alarms. The
deadband lets the process alarm status bit remain set, despite the alarm
condition disappearing, as long as the input data remains within the deadband
of the process alarm. If the Alarm Deadband is mixed with Alarm Latching, an
Unlatch command while the Alarm is within the Deadband causes the Alarm to
be cleared.

Figure 4 shows the 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 4 - Alarm Deadband Alarm Settings

High high alarm turns On. High high alarm turns Off.
High alarm remains On. High alarm remains On.

High high \f\\ ./

4
High a(IJarm / High alarm turns Off.
turns On. /
High ~

Low alarm turns On. Low alarm turns Off.
- - - - ---"- \ _____ P — — — Marm Deadbands

Low

Low low XT/ ‘\
Low low alarm turns On. Low low alarm turns Off.
Low alarm remains On. Low alarm remains On.

43153

To see where to set the Alarm Deadband, see page 109.
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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. The actual rate of
change for the last sample is returned in the Ch[x].RateOfChange input tag of
each channel.

EXAMPLE

If scaling mA to mA, if you configure a channel's rate alarm to 1.0 mA/s, the rate alarm triggers only if the difference
between measured input samples changes at a rate > 1.0 mA/s.

Consider the following conditions:

« The module’s RPIis 100 ms, that is, new data is sampled every 100 ms.

« At input sample 1, the channel measures 5.0 mA.

« At input sample 2, (100 ms later) the channel measures 5.08 mA.

At this sample instance, the rate alarm is not triggered because the rate of change is less than 1.0 mA/s.

The rate of change is 0.8 mA/s [(5.08 mA - 5.0 mA) /(100 ms)].

« At input sample 3 (100 ms later) the channel measures 4.9 mA.

At this sample instance, the rate alarm is triggered because the rate of change is greater than 1.0 mA/s.
The rate of change is 1.8 mA/s. [(4.9 mA - 5,08 mA) / (100 ms)].

At this sample instance, 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.

To see where to set the Rate Alarm, see page 109.

Sensor Offset

The sensor offset compensates for any known error on the sensor or channel to
which the sensor is connected. The value is set in signal units and is added to
the data value.

For example, if the sensor has an error such that the channel consistently
reports current signal values by 0.2 mA lower than the actual value, you set this
parameter to 1.25% in channel configuration if using the default scaling of
4...20 MA = 0...100%.

You set this value via the module output tags. That is, tag O.Ch[x].SensorOffset.
Where x represents the module channel.

In the example above, the O.Ch[x]SensorOffset tag =1.25.
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Wire Off Detection

The module alerts you when a wire is disconnected from a channel or the RTB
is removed from the module. The following events occur when a wire off
condition exists:

« Module Operating in Voltage Mode

- Input data for that channel changes to a specific scaled value
corresponding to the Overrange value.

- The Overrange bit is set in the I:Ch[x].Overrange tag.
« Module Operating in Current Mode

- Input data for that channel changes to a specific scaled value
corresponding to the Underrange value.

- The Underrange bit is set in the I:Ch[x].Underrange tag.

« Afault bitis set in the owner-controller that can indicate the presence of
a wire off condition.

IMPORTANT Be aware that the Disable All Alarms feature, does not disable the wire off detection feature. The Disable All
Alarms feature disables all alarms on the module.

The wire off detection feature is not an alarm. It is an indicator that a wire has been disconnected from the
channel but does not trigger an alarm.

To disable the wire off detection feature, you must disable the channel.

Because the module can be used in voltage or current applications, differences
exist as to how a wire off condition is detected in voltage or current
applications.

1756-1F8I, 1756-IF8IK Module - Wire Off Conditions in Different Applications

Application Configuration | Wire Off Condition Cause Resulting Module Behavior
« Input data for that channel changes to the scaled value associated with the overrange
Voltage Applications ) ) signal value of the selected operational range.
Either of the following: « The L.Ch[x].Overrange (x=channel number) tag is set to 1.

« Awire is disconnected from the module.

. The RTB is disconnected from the module. | * Input data for that channel changes to the scaled value associated with the underrange
Current Applications signal value of the selected operational range.
« The I.Ch[x].Underrange (x=channel number) tag is set to 1.
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Synchronized Sampling

This feature lets you synchronize input sampling across inputs on multiple
modules, forcing those inputs to sample simultaneously within approximately
20 uS of each other. The modules do not need to be in the same chassis, if the
system clocks are synchronized via CIP Sync.

IMPORTANT  Synchronized Sampling is not limited to input samples across inputs of
the same module type.

You can use Synchronized Sampling across inputs on 1756-1F8I
modules and 1756-IRT8I modules in the same system.

For example, if you have 12 input devices that are connected to one 1756-1F8I,
1756-1F8IK module and two 1756-IRT8I modules in the same chassis, or
different chassis that are synchronized to the same CIP Sync Time Master, use
Synchronized Sampling to take a snapshot of the input data available at each
input at a moment in time.

For the example, you cannot have 12 devices connected a single input module.
Either lower the count to <= 8, or make it two input modules.

The following conditions must exist to use this feature:

« A1588 CIP Sync Time Master is configured for the chassis.

« All modules in the set use the same RPI value or values that are multiples
of each other.

« Synchronized Sampling with Other Synchronized Modules is enabled for
all input channels in the set.

For these input modules, configuring one channel for Synchronized
Sampling synchronizes all eight channels.

While setting the RPI to the same value on all 1756-IF8I, 1756-IF8IK modules
makes sure that each module samples at the same rate, it does not guarantee
that they sample at the same time. When enabled, Synchronized Sampling
provides each module a synchronized starting point for its respective input
scans. Because the RPI values are the same, the inputs on the modules are
sampled at the same rate and the same time. To see where to enable
Synchronized Sampling, see page 103.
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1756-1F8l, 1756-1F8IK Figure 5 - 1756-1F81, 1756-IF8IK Module Block Diagram
Diagrams
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Figure 6 - 1756-IF81, 1756-IF8IK Module Field-side Circuit with Voltage Input
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Figure 7 - 1756-1F8l, 1756-IF8IK Input Module Field-side Circuit with an Externally-powered Current Input Loop
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Figure 8 - 1756-F8l, 1756-1F8I Module Field-side Circuit with the Module Sourcing the Current Input Loop
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Figure 9 - 1756-1F8I, 1756-IF8IK Module Wiring Diagram -Current Mode with External Loop Power

IMPORTANT In this wiring diagram, an external, user-provided power supply provides 24V DC loop power.

IMPORTANT: Remember the following:

« If separate power sources are used, do not exceed the
specific isolation voltage. For more information on
module specifications, see the 1756 ControlLogix I/0
Specifications Technical Data, publication 1756-TD002.

+

24V DC

« Place additional loop devices, for example, strip chart
recorders, at either ‘A’ location in the current loop.
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Figure 10 - 1756-1F8I, 1756-IF8IK Module Wiring Diagram -Current Mode with Internal Loop Power

IMPORTANT In this wiring diagram, the module provides 24V DC loop power.

IMPORTANT: Remember the following:

« If separate power sources are used, do not exceed the
specific isolation voltage. For more information on
module specifications, see the 1756 ControlLogix I/0
Specifications Technical Data, publication 1756-TD002.

« Place additional loop devices, for example, strip chart
recorders, at either 'A’ location in the current loop.

IMPORTANT: If separate power sources
are used, do not exceed the specific
isolation voltage. For more information
on module specifications, see the 1756
ControlLogix I/0 Specifications Technical
Data, publication 1756-TD002.
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Fault and Status Reporting

The 1756-1F81, 1756-1F81K module multicasts fault and status data with channel
data to the owner and listening controllers. The data is returned via module
tags that you can monitor in your Logix Designer application.

With some exceptions, as noted in the following table, the module provides the
fault and data status in a channel-centric format.

The following table lists the fault and status tags for the module available in the
Logix Designer application.

Data Type Tag Name Triggering Event That Sets Tag
Fault™ The owner-controller loses its connection to the module.
Fault Chx].Fault The channel data quality is bad.
Ch[x].Underrange The channel data is beneath the absolute minimum for this channel.
Ch[x].0verrange The channel data is above the absolute maximum for this channel.
CIPSychaIid“) Indicates whether the module is synchronized to a valid CIP Sync time master on the backplane.
CIPSyncTimeout! Indicates whether a valid time master on the backplane has timed out.
Indicates a significant jump, that is, 1ms or greater, in the CST and CIP Sync times sent from the Time Master
CIPSvncOffsetJumpo to the module. (The Time Master sends the CST and CIP Sync times to the module every second.)
yncOffsetJump When a significant jump occurs, this tag value becomes 1hut changes to 0 a second later unless anather
jump occurred.
Ch[x].Uncertain The channel data can be imperfect.
Ch[x].LLAlarm The I.Ch[x].Data tag value is less than the C.Ch[x].LLAlarmLimit tag value, the 0.Ch[x].LLAlarmEn tag is set and
’ alarms are enabled for the channel.
Chlx].LAlarm The I.Ch[x].Data tag value is less than the C.Ch[x].LAlarmLimit tag value, the 0.Ch[x].LAlarmEn tag is set and
" alarms are enabled for the channel.
Ch[x]HAlarm The I.Ch[x].Data tag value is greater than the C.Ch{x].HAlarmLimit tag value, the 0.Ch[x]HAlarmEn tag is set
’ and alarms are enabled for the channel.
Ch[x].HHAlarm The .Ch[x].Data tag value is greater than the C.Ch[x ] HHAlarmLimit tag value, the 0.Ch[x].HHAlarmEn tag is set
" and alarms are enabled for the channel.
Status Chix].RateAlarm The absolute change between consecutive channel samples exceeds the C.Ch[x]RateAlarmLimit tag value.

This alarm only applies to enabled Process alarms.

Ch[x].CalibrationFault

Channel is not calibrated or the last attempted Calibration for this channel failed.

Ch[x].Calibrating

The channel is currently being calibrated.

Ch[x].CalGoodLowRef A valid Low Reference signal has been sampled on this channel.
Ch[x].CalBadLowRef An invalid Low Reference signal has been sampled on this channel.
Ch[x].CalGoodHighRef An valid High Reference signal has been sampled on this channel.
Chx].CalBadHighRef An invalid High Reference signal has been sampled on this channel.
Ch[x].CalSuccessful Calibration on this channel is complete and the Calibrating state has been exited.
Ch[x].Rate0fChange The change in channel data since last sample in Engineering Units/Second.
Ch[x].Data The channel data in scaled Engineering Units.

Timestamp“)

A 64-bit Timestamp that indicates when all eight channels were last sampled in terms of CIP Sync time.

RoIIingTimestamp“)

16-bit timestamp that 'rolls’ from 0...32,767 ms. Compatible with existing PID instruction to automatically
calculate sample deltas.

(1) This tag provides module-wide data and affects all channels simultaneously.
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Notes:
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Chapter ll'

Common Module Features

Temperature-sensing Analog Modules

Module Description
The module has eight isolated channels. Each channel supports connection to the following input
types:
1756-IRT8I, « RTD, both 3-wire and 4-wire
1756-IRT8IK |« Thermocouple mV devices
The module provides 24-bit data resolution. Additional features are described in this chapter.
The 1756-IRT8IK catalog number has conformal coating.
1756-IR12 The module has 12 non-isolated channels. Each channel supports 3-wire RTD connections.
1756-IR12k The module provides 24-bit data resolution. Additional features are described in this chapter.
The 1756-IR12K catalog number has conformal coating.
The module has 16 non-isolated channels. Each channel supports connection to thermocouple mV
1756-1T16, devices.
1756-I1T16K The module provides 24-bit data resolution. Additional features are described in this chapter.

The 1756-IT16K catalog number has conformal coating.

The modules have the following features:

Feature TSGIRTBK  |TSedRizk |1so-mok
Module Input Ranges X X

Notch Filter X X X
Underrange/Overrange Detection X X X
Digital Filter X X X
Process Alarms X

Rate Alarm X

Sensor Offset X X X
10 Ohm Copper Offset X X

Wire Off Detection X X X
Temperature Units X X X
Sensor Types X X X
1766-IRT8I. 1756-IRTBIK Thermacouple Wire Length X

Compensation

Synchronized Sampling X

Cold Junction Compensation X X

IMPORTANT Most of the features are software configurable. For more information on

how to configure the module, see Chapter 6, Configure ControlLogix
Analog 1/0 Modules on page 99.
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Temperature-sensing Analog Modules
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Module Input Ranges

The modules offer multiple input ranges. The input type and sensor type
selections determine the available ranges.

The following table describes the modules’ input ranges in relation to the
sensor type. If a single range is listed in the Input Range column, the
programming application automatically selects the range used with the
previously listed sensor type.

Table 10 - Module - Channel Input Ranges

Module Input Type Sensor Type Input Range
One of the following:
« 0..500Q
Ohm « 0..1000
« 0..2000 ©Q
« 0..4000 Q
100 Q2 PT 385 0..500 ©
200 Q PT 385 0...1000 ©
500 Q PT 385 0...2000 Q
1000 © PT 385 0...4000 Q
1756-IRT8I, 1756-IRT8IK, RTD 100 © PT 3916 0..500 2
and 1756-IR12, 1756-IR12K 200 Q PT 3916 0..1000 Q
500 Q PT 3916 0...2000 Q
1000 Q PT 3916 0...4000 Q
10QCU 427 0..500 Q
120 QQ NI 672 0..500Q
100 Q2 NI 618 0..500Q
120 Q2 NI 618 0..500 Q
200 QNI 618 0...1000 ©
500 Q2 NI 618 0...2000 Q
mV
TC Type B
TC Type C
TC Type E
TC Type J
N . TC Type K
L7n5d61|7|§g?lllT%?$7é%Tle1KBK Thermocouple T Tige N -100...100 mV
TC Type R
TC Type S
TC Type T
TC Type TXK/XK(L)
TC Type D

To see where to select the input range, see page 103.
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Notch Filter

The Notch Filter is a built-in feature of the Analog-to-Digital convertor (ADC)
that removes line noise in your application for each channel. The removal of
line noise is also known as noise immunity.

The Notch Filter attenuates the input signal at the specified frequency. That is,
the filter reduces the amplitude of the signal with minimal signal distortion.

Choose a Notch Filter based on what noise frequencies are present in the
module's operating environment and any sampling requirements needed for
control. The default Notch Filter setting is 60 Hz.

For example, a Notch Filter is typically set to 60 Hz to filter out 60 Hz AC line
noise and its overtones. A 60 Hz Notch Filter setting attenuates frequencies of
60 Hz, 120 Hz, 180 Hz and so forth.

The following graphic shows 10 Hz Notch Filter selection and how the noise is
dissipated over the entire spectrum but especially at the Notch Filter setting
and its overtones.
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Relationship between Noise Rejection Level and RPI Setting

The modules offer two levels of line noise rejection. Each level has a filter
associated with it. The module automatically determines which filter is used
based on the Notch Filter setting and RPI rate.

A trade-off exists between sampling speed and level of noise rejection:

+ The faster the sampling speed, the less noise rejection. In this case, the
1756-IRT8I, 1756-IRT8IK module automatically uses a SINCA1 filter. The
1756-1R12, 1756-IR12K, 1756-1T16, and 1756-1T16 K modules use a
Sincas+Sincat filter combination.

This filtering option offers 34 dB noise rejection at the Notch Filter
frequency and its overtones.

« Atslower sampling rates (RPI > 3/Notch), the module has better noise
rejection. In this case, the module automatically uses a SINCA3 filter.

The SINCA3 filter offers 100 dB noise rejection at the Notch Filter
frequency and its overtones.
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1756-IRT8I, 1756-IRT8IK Notch Filter Settings

The following tables lists the available Notch Filter settings.

Table 11 - 1756-IRT8I, 1756-IRT8IK Notch Filter Settings

. 60 Hz
Notch Setting 5Hz 10 Hz 15 Hz 20 Hz 50 Hz (Default) 100 Hz 500 Hz 1000 Hz 5000 Hz
;’S'C":mf;?ﬂp'e Tme(®)- | oyoms  [1035ms  |60ims  |58ms  [207ms  |W3ms  |W4ms  |2ims  [1ms  |10ms
;ﬂg;?ﬁg;ﬂ?le Time (RP1)- 6210ms  |310.5ms |2071ms  |1B3.4ms  [621ms 5.9 ms 31.2ms 6.1ms 3.1ms 10 ms
0..100% Step Response 600ms+ |300ms+ |200ms+ |150 ms+
Time(213) RPI RPI RPI RPI 60 ms +1RPI {50 ms +1RPI {30 ms + 1RPI|6 ms + 1RPI {3 ms + IRPI |1ms + 1RPI
-3 dB Frequency? 1.3 Hz 2.7Hz 43 Hz 5.1Hz 13 Hz 15 Hz 26 Hz 128 Hz 258 Hz 1296 Hz
Typical Effective Resolution'? () |19 bits 18 bits 18 bits 18 bits 17 bits 17 bits 17 bits 16 bits 15 bits 14 bits

(1) The minimum RPI value for the module depends on the channel with the lowest Notch Filter setting. For example, if three of the channels on a module use a Notch Filter setting of 20 Hz and
one channel uses a Notch Filter setting of 60 Hz, you cannot set the module RPI lower than 50.1 ms.

(2) Using the SINCA3 filter.

(3) Worst case settling time to 100% of step change includes 0...100% step response time plus one RPI sample time.z

(4) Measured in +100 mV range.

56

If your application requires a Notch Filter setting of 50 Hz, the module’s
minimum RPI rate is 20.7 ms. In this case, sampling speed is more important
than noise rejection. The module automatically uses a SINCA1 filter.

If your application requires a Notch Filter setting of 50 Hz and the greater level
of noise rejection provided by a SINCA3 filter, the minimum RPI rate is 62.1
ms. The module automatically uses a SINCA3 filter.

The RPI must be > 1/Notch Filter plus some small scan time for the ADC to
sample properly. The SINCA3 filter takes three times as long and thus requires
RPI > 3/Notch plus some small scan time. The module rejects combinations
which violate that relationship.

Table 12 - 1756-IRT8I, 1756-IRT8IK Notch Filter Settings and the RPI Values

Notch Filter Fastest Available RPI Fastest RPI for a SINC*3 Filter
5Hz 2070 ms 621.0 ms
10 Hz 103.5 ms 310.5 ms
15 Hz 69.1ms 207.1ms
20 Hz 51.8 ms 153.4 ms
50 Hz 20.7ms 62.1ms
60 Hz (default) 17.3 ms 5.9 ms
100 Hz 10.4 ms 31.2 ms
500 Hz 21ms 6.1ms
1000 Hz 1.1ms 3.1ms
5000 Hz 1.0 ms 10 ms

To see where to set the Notch Filter, see page 104.
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Table 13 - 1756-IR12, 1756-IR12K, 1756-IT16, and 1756-IT16K Notch Filter Settings

1766-IR12, 1756-IR12K, 1756-IT16, and 1756-IT16K Notch Filter Settings

The following tables lists the available Notch Filter settings.

Notch Setting 20 Hz 50 Hz 60 Hz (Default) |100 Hz 500 Hz 1000 Hz 5000 Hz
— . ——

Ei'l't‘;':(‘]‘fm Samle Time (RP1) - SINC'T 1504 s 80.4ms 671 ms 50.0 ms 50.0 ms 50.0 ms 50.0 ms
— . —

':i'l?é':?]‘fm Sample Time (RP1)-SINC'3 |51 4 s 2404 ms 2004 ms 1204 ms 50.0 ms 500 ms 500 ms

0..100% Step Response Time®¥)  [600ms+1RPI [240ms+1RPI  [200ms+TRPl  |120ms+IRPI  |[6ms+TRPI  |3ms+1RPI  |Ims-+IRPI

-3 dB Frequency? 5.1Hz 13 Hz 15 Hz 26 Hz 128 Hz 258 Hz 1296 Hz

Typical Effective Resolution 18 bits 17 bits 17 bits 17 bits 16 bits 15 bits 14 bits

(1) The notch filter setting is set on a module basis.

(2) Using the SINCA3 filter.

(3) Worst case settling time to 100% of step change includes 0...100% step response time plus one RPI sample time.
(4)  The 1756-IR12, 1756-IR12K setting is measured in 0...5000 O range. The 1756-IT16, 1756-1T16K setting is measured in £100 mV range.
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If your application requires a Notch Filter setting of 50 Hz, the module’s
minimum RPI rate is 80.4 ms. In this case, sampling speed is more important
than noise rejection. The module automatically uses a SINCA1 filter.

If your application requires a Notch Filter setting of 50 Hz and the greater level
of noise rejection provided by a SINCA3 filter, the minimum RPI rate is 240.4

ms. The module automatically uses a SINCA3 filter.

The RPI must be > 4/Notch Filter plus some small scan time for the ADC to
sample properly. The SINC»3 filter takes three times as long and thus requires
RPI >12/Notch plus some small scan time. The module rejects combinations
which violate that relationship.

Notch Filter Fastest Available RPI Fastest RPI for a SINC*3 Filter
20 Hz 200.4 ms 600.4 ms

50 Hz 80.4 ms 240.4 ms

60 Hz (default) 67.1ms 200.4 ms

100 Hz 50.0 ms 120.4 ms

500 Hz 50.0 ms 50.0 ms

1000 Hz 50.0 ms 50.0 ms

5000 Hz 50.0 ms 50.0 ms

To see where to set the Notch Filter, see page 104.
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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 module
in the 0...1000 Q input range and the module resistance increases to 1050 Q,
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 14 - Low and High Signal Limits on Temperature-measuring Input Modules

Input Type Available Range Underrange Threshold | Overrange Threshold
0..500 Q <000Q 510.00 Q
0..1000 <000Q 1020.00
D 0...2000 <000Q 2040.00 ©
0...4000 © <000Q 4080.00
Thermocouple -100...100 mV -101.00 mV 101.00 mV

IMPORTANT Be aware that the Disable All Alarms feature, does not disable the
underrange/overrange detection feature. The Disable All Alarms feature
disables all alarms on the module.

The underrange/overrange detection feature is not an alarm. It is an
indicator that channel data has gone beyond the absolute maximum or
minimum, respectively, for the channel's chosen range but does not
trigger an alarm.

To disable the underrange/overrange detection feature, you must
disable the channel.

To see where to set the Underrange/Overrange detection values, see page 109.

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 o disables the filter.

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

(at]
et ——— X "o
At+TA
Y1, = Present output, filtered peak voltage (PVY

Y131 = Previous output, filtered PV

AT = Module channel update time (seconds)

TA = Digital filter time constant (seconds)
Xpp = Present input, unfiltered PV
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Amplitude
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By 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.

A
100%

63%

Unfiltered Input
TA=001s

— — — TA=05s
TA=0.99s

0.5 0.99 Time in Seconds

16723

To see where to set the Digital Filter, see page 103.

Process Alarms

The 1756-IRT8I, 1756-IRT8IK supports process alarms. Process alarms alert you
when the module has exceeded configured high or low limits for each channel.
These are set at four, user-configurable, alarm trigger points:

« Highhigh
- High

« Low

. Lowlow

You can enable or disable Process Alarms individually via the Output tags for
each channel. When a module is added to your Logix Designer application
project and tags are created, the Alarms are disabled by default.

Each individual Process Alarm enable tag, that is, O.Ch[x].LLAlarmEn,
O.Ch[x].LAlarmEn, O.Ch[x].HAlarmEn and O.Ch[x]. HHAlarmEn, is disabled
when the module is created. You must enable the tags in the Output Data to
allow the individual alarm to trigger.

If an enable bit of a Process Alarm is not set, the corresponding Input Process
Alarm never triggers. To see where to set the Process Alarms, see page 109.

You can latch process alarms. The alarm remains on, even if the condition
causing it to occur disappears, until the alarm is unlatched.
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IMPORTANT

You must manually unlatch the alarm. You can unlatch the alarm, by using one of the following methods:

« While the project is onling, click the Alarm Configuration tab on the Module. Then click Unlatch to unlatch a
specific alarm or Unlatch All to unlatch all alarms.

« Change the module output tag for the alarm that you want to unlatch. For example, the Ch{x].LLAlarmUnlatch
tag to unlatch a Low Low Alarm.

For more information on module tags, see Appendix A, Analog I/0 Module Tag Definitions on page 157.

« Use a CIP Generic message.

For more information how to use a CIP Generic message, see Rockwell Automation Knowledgebase article

#63046, How to Reset Latched Status of an Analog Module. You can access the article at:

https://rockwellautomation.custhelp.com/

Alarm Deadband

You can configure an alarm deadband to work with these alarms. The
deadband lets the process alarm status bit remain set, despite the alarm
condition disappearing, as long as the input data remains within the deadband
of the process alarm. If the Alarm Deadband is mixed with Alarm Latching, an
Unlatch command while the Alarm is within the Deadband causes the Alarm to
be cleared.

Figure 12 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 12 - Alarm Deadband Alarm Settings

High high alarm turns On. High high alarm turns Off.
High alarm remains On. High alarm remains On.
High high \ﬁ /
High alarm / High alarm turns Off.
turns On. /
High N
-—— Normal Input Range
Low alarm turns On. Low alarm turns Off.
Low - - \X _____ e _ _ _ Marm Deadbands
Low low e T_/_ { I
Low low alarm turns On. Low low alarm turns Off. 5153
Low alarm remains On. Low alarm remains On.

To see where to set the Alarm Deadband, see page 109.
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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. The actual rate of

change for the last sample is returned in the Ch[x].RateOfChange input tag of
each channel.

EXAMPLE

In normal scaling in Celsius, if you configure a channel's rate alarm to 100.1°C/s, the rate alarm triggers only
if the difference between measured input samples changes at a rate > 100.1°C/s.

Consider the following conditions:

« The module’s RPI is 100 ms, that is, new data is sampled every 100 ms.

« Atinput sample #1, the channel measures 355 °C.

« Atinput sample #2, (100 ms later) the channel measures 363 °C.

At this sample instance, the rate alarm is not triggered because the rate of change is less than 100.1°C/s.

The rate of change is 80 °C/s [(363 °C- 355 °C) /(100 ms)].

« At input sample #3 (100 ms later) the channel measures 350.3 °C.

At this sample instance, the rate alarm is triggered because the rate of change is greater than 100.1 °C.
The rate of change is 127 °C. [(350.3 °C - 363 °C) / (100 ms)].

At this sample instance, the absolute value of this result is > 100.1 °C, 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 where to set the Rate Alarm, see page 109.

Sensor Offset

The sensor offset value compensates for any known error on the sensor or

channel to which the sensor is connected. The value is set in engineering units.

You set this value via the module output tags. That is, tag O.Ch[x].SensorOffset,

where x represents the module channel.

10 Ohm Copper Offset

With this feature, you can compensate for a small offset error in a 10 ohm
copper RTD. The channel must be connected to the 10 Ohm CU 427 Sensor
Type to use this feature. The offset value is indicated in units of 0.01 Ohms.

You can set the 10 Ohm copper offset in either of the following ways:
« On the Configuration tab of the Module Properties dialog box. In this
case, valid values are from -0.99...0.99.

« Directly in the channel’s C.Ch[x].TenOhmOffset tag. In this case, valid
values are -99...99

For example, if the resistance of a copper RTD used with a channel is 9.74 Q at

25 °C, you account for error by setting the 10 Ohm Copper Offset field on the
Configuration tab to -0.26 or by setting the C.Ch[x].TenOhmOffset to -26.

To see where to set the 10 Ohm Copper Offset on the Configuration tab, see
page 103.
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Wire Off Detection

The module alerts you when one or more wires have been disconnected from a
channel.

When a wire off condition occurs, the following events occur:

+ Input data for the channel changes to a specific scaled value.

« Afaultbitis set in the owner-controller indicating the presence of a wire
off condition.

For more information on module behavior when a wire off condition occurs,

see Table 15 on page 63.

IMPORTANT Be aware that the Disable All Alarms feature, does not disable the wire
off detection feature. The Disable All Alarms feature disables all alarms
on the module.

The wire off detection feature is not an alarm. It is an indicator that a
wire has been disconnected from the channel but does not trigger an
alarm.

To disable the wire off detection feature, you must disable the channel.

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.
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Table 15 - Module Wire Off Conditions

Application Configuration

Wire Off Condition Cause

Resulting Module Behavior

Input Type = RTD
Sensor Type = Temperature or Chm

When using a 3-wire RTD device and any of the following
exists:
« One wire is disconnected from any of the channel's
terminals.
« Wires are disconnected from any combination of
terminals:
1756-IRT8I, 1756-IRT8IK
- INX(+)/A
- IN_x(-)/B
- IN_X/RTDC
1756-IR12, 1756-IR12K
- IN_x/A
- IN_x/B
- RTN_x/C
« All of the wires are disconnected from the channel.
With the 3-wire RTD device, the wire off condition is detected
within two seconds of wires getting disconnected.

The following occurs:
« Input data for the channel changes to the highest scaled

« The I.Ch[x].Overrange tag is set to 1.
Xx represents the channel number.

temperature value associated with the selected sensor type.

When using a 4-wire RTD device and any of the following
exists:
« A wire is disconnected from only terminal IN_x(-)/B.
« Wires are disconnected from any combination of the
channel's terminals, that is:
- IN_(+)A
- INX-)/B
- INX/RTDC
- IN_x/RTDD
IMPORTANT: There is one combination exception that does
not apply.
A wire off condition is not detected when wires are
simultaneously disconnected from only IN_x/RTD C and
IN_X/RTD D terminals.
« All wires are disconnected from the module.
With the 4-wire RTD device, the wire off condition is detected
within five seconds of wires getting disconnected.

If bullet 1, the following occurs:
« Input data for the channel changes to the lowest scaled

« The I.Ch[x].Underrange tag is set to 1.
X represents the channel number.
If bullets 2 or 3, the following occurs:

« Input data for the channel changes to the highest scaled

« The L.Ch[x].Overrange tag is set to 1.
X represents the channel number.

temperature value associated with the selected sensor type.

temperature value associated with the selected sensor type.

Input Type = Thermocouple
Sensor Type = Temperature

Input Type = Thermocouple
Sensor Type =mV

A wire is disconnected from the module.

With the Thermocouple input type, the wire off condition is
detected within two seconds of wires getting disconnected.
When a Wire Off condition is detected from the ADC, it is
delayed by ~1second to ensure it is a real condition. During
that delay, the Uncertain bit is set for the channel, but the
Data is not forced to a rail until the second has passed and

the Wire Off has been continuously maintained.

Input data for the channel changes to the highest scaled
temperature value associated with the selected sensor type.
« The L.Ch[x].Overrange tag is set to 1.

X represents the channel number.

with the overrange signal value.

« The I.Ch[x].Overrange tag is set to 1.
x represents the channel number.

« Input data for the channel changes to the scaled value associated

Temperature Units

You can use the following temperature units with your module:

. Celsius

« Kelvin

. Fahrenheit
. Rankine

Each channel is individually configurable for its temperature units.

To see where to set the Temperature Units, see page 103.
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Sensor Types

This module supports multiple sensor types with the available selections

dictated by the input type configuration.

Table 16 - Available Sensor Types

Input Type Available Sensor Types

100 Q2 PT 385
200 © PT 385
500 ©Q PT 385
1000 © PT 385
100 & PT 3916
200 € PT 3916
500 Q PT 3916
1000 2 PT 3916
102 CU 427
120 Q2 NI 672
100 2 NI 618
120 Q2 NI 618
200 © NI 618
500 © NI 618

RTD

Thermocouple B.C,D,E J, K N, R S, T, TXK/XK(L)

To see where to set the Sensor Type, see page 103.

Sensor Type Temperature Limits

Determine sensor type temperature limits by your choice of Input Type,

Sensor Type, and Temperature Units.

IMPORTANT  For the 1756-IRT8I, 1756-IRT8IK module, the Scaling parameters are
automatically set on the Configuration tab of the Module Properties
dialog box. The Scaling parameters cannot be changed in the software
when configured for a Sensor Type that returns Temperature.

The Low Signal value equals the Low Engineering value. The High Signal

value equals the High Engineering value.

For example, you can configure a channel with the following parameters:

« Input Type = RTD (Ohms)
« Sensor Type =100 Ohm Pt 385
« Temperature Units = Celsius
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For the 1756-IRT8I, 1756-IRT8IK module, the Scaling parameters are set as

follows:

« Low Signal =-200.0000 °C

Low Engineering = -200.0000
« High Signal = 870.0000 °C

High Engineering = 870.0000

# " New Module

Aams
Cho7

Aams

CJ Channel
Calibration
Time Sync

Status: Creating

- General Ch0o
- Connection
- Module Info
ey [ Disable Channel
Y C00) Input Type:
I Nams @RTD (Chms) - 3 Wire
F-Chol QRTD (Chms) - 4 Wire
Aams
=-Ch02 O Thermocouple (mv)
Aams
(=-Ch03 Sensor Type: 100 Ohm PT 385
Aams
&-Chos Input Range: 10hm to 500 Ohms
Aams
- Cho5 10 Ohm Copper Offset: 0,00
Aams
- Che Temperature Units: Celsius

Scaling
Ohms

Engineering Units:

High Signal: High Engineering:
Low Signal:

Notch Filt=P®

Digital Filter: 0 Sms

i Real Time Sample (RTS) Period configured by
Requested Packet Interval (RPI) on Connection Tab.

[[]synchronize Sampling with Other Synchronized Modules

Copy Channel
Configuration

Coel | b

The following table lists temperature range limits on the module.

Table 17 - Temperature Limits for RTD and Thermocouple Sensor Types

Input Type Sensor Type Temperature Range Limits

100 Ohm PT 385 -200...870 °C (-328...1598 °F)
200 Ohm PT 385 o

73..1143 °K
500 Ohm PT 385 1392058 °R
1000 Ohm PT 385
100 Ohm PT 3916 o o
200 Ohm PT 3916 %[]Ué.[.]g@l( C(-328...1166 °F)
500 Ohm PT 3916 135. 1626 °R
1000 Ohm PT 3916

e -200...260 °C (-328...500 °F)
RTD (Ohms) - 3-wire or 4-wire 10 0hm CU 247 73,533 %

132...960 °R

-80...320 °C (-112...608 °F)
120 Ohm NI 672 193...593 °K

348...1068 °R
100 Ohm NI 613 -60...250 °C (-76...482 °F)
120 Ohm NI 618 o
200 0hm NI 618 25..523 K

384...942 °R

500 Ohm NI 618
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Table 17 - Temperature Limits for RTD and Thermocouple Sensor Types (Continued)

Input Type Sensor Type Temperature Range Limits

21..1820 °C (68...3308 °F)
TC Type B 293...2003 °K
528...3768 °R

0..2320 °C (32...4208 °F)
TC Type C 273..2593 °K
49...4668 °R

0..2320 °C (32...4208 °F)
TC Type D 273..2593 °K
492...4668 °R

-270...1000 °C (-454...1832 °F)
TC Type E 3..1273 °K
6...2292 °R

-210...1200 °C (-346...2192 °F)
TC Type J 63...1473 °K
114...2652 °R

-270...1372 °C (-454...2502 °F)
Thermacouple (mV) TC Type K 3..1645 °K
6...2961 °R

-270..1300 °C (-454...2372 °F)
TC Type N 3..1573 °K
6..2832 °R

-50...1768 °C (-58...3215 °F)
TC Type R 223..2041°K
402...3674 R

-50...1768 °C (-58...3215 °F)
TC Type S 223..2041°K
402...3674 °R

-270...400 °C (-454...752 °F)
TC Type T 3...673 °K
6..1212 °R

-200...800 °C (-328...1472 °F)
TC Type TXK/XK (L) 73..1073 °K
132..1932 °R

1756-IRT8I, 1756-IRT8IK Thermocouple Wire Length Compensation

Wires that connect a thermocouple to the module have an intrinsic resistance
that can negatively impact the accuracy of the module. The wire length and
gauge are directly related to resistance level and, by extension, to impact on the
module accuracy. The longer the wire length, the greater the resistance, the
greater the possible negative impact on module accuracy.

To avoid increased module error resulting from increased resistance levels, the
module can automatically compensate for resistance levels and maintain its
accuracy. The module measures the wire resistance and actively compensates
for that resistance with each sample.

IMPORTANT This functionality works when thermocouple wiring is connected to
the module before the module is powered or power is cycled to the
module.

Connect wiring to the module before applying or cycling module
power.

You can disable compensation by removing the wiring prior to a power
cycle and reconnecting the wiring later.
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Synchronized Sampling

This feature lets you synchronize input sampling across inputs on multiple
modules in the same chassis, or same system if time is synchronized via CIP
Sync, forcing those inputs to sample simultaneously within approximately 20
uS of each other.

IMPORTANT  Synchronized Sampling is not limited to input sample across inputs on
the same module types.

You can use Synchronized Sampling across inputs on isolated analog
input modules and temperature-sensing analog modules in the same
system.

For example, if you have 12 input devices connected to two temperature-
sensing analog modules and one isolated analog input module in the same
chassis, or different chassis synchronized to the same CIP Sync Time Master,
use Synchronized Sampling to take a snapshot of the input data available at
each input at a single moment in time.

The following conditions must exist to use this feature:

« A1588 CIP Sync Time Master is configured for the chassis.

« All modules in the set use the same RPI value or values that are multiples
of each other.

« Synchronized Sampling with Other Synchronized Modules is enabled for
all input channels in the set.

For these input modules, configuring one channel for Synchronized
Sampling synchronizes all eight channels.

While setting the RPI to the same value on all modules guarantees that each
module samples at the same rate, it does not guarantee that they sample at the
same time.

When enabled, Synchronized Sampling provides each module a synchronized
starting point for its respective input scans. Because the RPI values are the
same, the inputs on the modules are sampled at the same rate and the same

time.

To see where to enable Synchronized Sampling, see page 103.
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Cold Junction Compensation

When using the module with a thermocouple input type, the channel must
account for the thermoelectric effect of a junction of the thermocouple field
wires and the screw terminals of an RTB or IFM.

The junction at which temperature is measured is the hot junction. The
junction where the thermocouple wire interfaces with copper is the cold
junction. The module always measures and reports the cold junction
temperature in °C. The transition from thermocouple wire to copper typically
happens either on the module screw terminal itself or at an IFM.

The thermoelectric effect alters the input signal and must be compensated for
to measure temperatures accurately. To accurately compensate the input
signal from your module, you must use a cold junction compensation (CJC)
sensor to account for the increased voltage.

IMPORTANT CJC sensors are only required with use of the Thermocouple input type
and when channel wiring is connected via an RTB.

If you are using an IFM to connecting wiring to a channel using the
Thermocouple input type, you do not need to use CJC sensors.

CJC sensors do not come with the module. You must order CJC sensaors,
product catalog number 1756-CJC, separately from the module for CJC
sensors which attach directly to the module's screw terminals. Catalog
number 1756-CJC includes two CJC sensors.

To order CJC sensors, contact your local Allen-Bradley distributor or
Rockwell Automation sales representative.

Remember the following when compensating the input signal from your
module:
« CJCisoptional and can be disabled.

« The module uses two channels for CJC. When using an RTB, you must
connect CJC sensors at RTB terminals 1, 2, 35, and 36.

IMPORTANT If you use CJC, you must connect CJC sensors to both
channels, that is, terminals 1, 2, 35, and 36.

You cannot use CJC and connect a CJC sensor to only one
channel.

« Differences exist between using an RTB or IFM to connect wiring to the
module. They are described in the rest of this section.
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Connecting a CJC via a Removable Terminal Block

When using an RTB, if you choose to connect CJC sensors to your module, you
must connect a CJC sensor at the top of the RTB and one at the bottom of
the RTB.

IMPORTANT  Remember the following:

» Connect the white end of the CJC sensor to the even-numbered
terminals. For CJ 0, connect the white end to terminal 2. For CJ 1,
connect the white end to terminal 36.

« Connect the orange end of the CJC sensor to the odd-numbered
terminals. For CJ 0, connect the orange end to terminal 1. For CJ 1,
connect the orange end to terminal 35.

« Two CJC values indicate the temperature of the top and bottom CJC
Sensor.

« CJC sensor temperatures are indicated in degrees Celsius.

cJco

White Ends of
CJC Sensors

Orange Ends of
CJC Sensors

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 using the IFM, we recommend that you mount it so that
the black anodized aluminum bar is in the horizontal position.

When using an IFM, do not connect a CJC sensor to the module because it is

built into the IFM. However, you must enable the Remote C] Compensation
field in the Logix Designer application as shown below.
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If you connect a CJS via an IFM, configure the module as shown on the Module
Properties Configuration tab.

General CJ Channel
Connection
Module Info

Channels [ cold Junction Disable
&-Choo*

Aarms
5 chot Cold Junction Offset: C

Alams

- Ch02 Remote CJ Compensation i Enable Remote Cold Junction Compensation if the cold junction thermistor
i Aams ¥ is not mounted on module terminal block.
=-Ch03
Alams
=-Ch04
Aams
=-Ch05
- Alams
=-Cho6
oo Check Remote
- Cho7 CJ Compensation.
Alams
CJ Channel*
Calibration
Time Sync

Cold Junction Disable Option

You can disable cold junction compensation on your module. Check Cold
Junction Disable to disable compensation as shown below.

General CJ Channel
Connection
Module Info
= Channels Cold Junction Disable
=-Ch00"
Alams
=-Ch01
Alams
=-Cho2 Remote CJ Compensation i Enable Remote Cold Junction Compensation if the cold junction thermistor
Alams is not mounted on module terminal block.
=-Ch03
Alams
=-Ch04
Alams
=-Ch05
Alams

£ Ch06 Check Cold

Alams : .
- Cha7 . Junction Disable
Alams
CJ Channel
Calibration
Time Sync

Cold Junction Offset: 0.0 oC

IMPORTANT Consider the following before disabling cold junction compensation:

« We recommend that you do not disable the cold junction disable
option. Typically, this option is used only in systems that have no
thermoelectric effect, such as test equipment in a controlled lab.

« The Cold Junction Disable box on the Module Properties Configuration
tab disables cold junction compensation on all module channels.

70 Rockwell Automation Publication 1756-UM540G-EN-P - June 2023



Chapter 4 Temperature-sensing Analog Modules

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.
The single Cold Junction Offset affects all channels equally. If you know that
your cold junction compensation values are consistently inaccurate by some
level, for example, 1.2 °C, type the value into the box to account for this
inaccuracy.

General CJ Channel
Connection
Module Info

- Channels [ cold Junction Disable
=-Ch00*

Alams
& ChOT Cold Junction Offset: °C

Alams

- Ch02 [JRemote CJ Compensation i, Enable Remote Cold Junction Compensation if the cold junction thermistor
Alams % is not mounted on modle terminal block.
=-Ch03
Alams
=-Ch04
Alams
£-Ch05 Type offset value.
Alams
=)-Ch06
Alams
=-Ch07
Alams
Calibration
Time Sync

IMPORTANT Cold Junction temperatures are always reported as Celsius temperature
units, and, offset values are always set in Celsius temperature units.

You cannot change the temperature units.

Rockwell Automation Publication 1756-UM540G-EN-P - June 2023 n



Chapter 4

Temperature-sensing Analog Modules

1756-IRT8, 1756-IRT8IK
Diagrams

12

Channel 0

Channel 1

Channel 6

Channel 7

ceo ©

Figure 13 - 1756-IRT8l, 1756-IRT8IK Block Diagram
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Backplane Side
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Circuit
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(T RS W—

IN-TRTDE Q———
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System
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Figure 14 - 1756-IRT8I, 1756-IRT8IK Field-side with 3-wire RTD Input

| exc | exc
600 pA 600 pA
IN_x/RTD D s K
INCx(+)/A 10Q 1000 Q
O MWV T AN\
001 uF
RTD § ﬂ A/D Converter
001 uF —|— 1000 Q2
® AN " 2.5V Vref
IN_x(-)/B 00 0. uF oy iTe
® ‘L 0.01 uF ——_| 0.01 uF
IN_X/RTD C

Figure 15 - 1756-IRT8I, 1756-IRT8IK Field-side with 4-wire RTD Input

| exc
600 pA

IN-X/RTD D @
O

IN_x(+)iA 00 1000

001 uF
RTD § A/D Converter
001 uF ‘|‘ 1000 ©
MWV

AA—] |

IN.x-IB 00 01 F 25V Vref

‘L 001puF L 0.01 uF
IN_X/RTD C

Figure 16 - 1756-IRT8I, 1756-IRT8IK Field-side Circuit with Thermocouple Input

IN_X/RTD D

O

IN_x(+)/A 0Q 1000 ©

N W,

0.01 uF
T o« A/D Converter
001 uF ‘|‘ 10002
M

S AM—1 |

IN_x(-)/B 0O 0. uF 2.5V Vref

IN_x/RTD C ® 0.01 puF —_|

L 0.01 uF
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IMPORTANT: Remember the following:

IMPORTANT: Remember the
following:

14

If separate power sources are used, do
not exceed the specific isolation
voltage. For more information on
module specifications, see the 1756
ControlLogix I/0 Specifications
Technical Data, publication 1756-1D002.
Terminals 1, 2, 35, and 36 are not used in
RTD applications.

For 2-wire resistor applications
including calibration, make sure
IN_x(-)/B and IN_x/RTD C are shorted
together.

Figure 17 - 1756-IRT8I, 1756-IRT8IK Wiring Diagram - 3-wire RTD Input

cJco

IN_0(-)/B
—— IN.O/RTDC
IN1(-)/B
IN_/RTD C
IN_2(-)/B
IN-2/RTD C
IN_3(-)/B
IN_3/RTD C
IN_&(-)/B
IN_4/RTD C
IN_5(-)/B
IN_5/RTD C
IN_6(-)/B
IN_6/RTD C
IN_7(-)/B
IN.7T/RTD C
CJC1

|@ 2 1 @)| cJco
[ED]4 3[ED]] | INo+)n
[E]6 5[E@]] | INORTDD
[E]s 7 [@]] | N+a
[ED]10 o [E@D]] |IN-VRTDD
[@)]12 n[ED]] | IN2A+)A
[E) |14 13[@]] [IN2/RTDD
[E]16 15[ED]] | N-3+NA
[ED 18 17|@)]] |IN-3RTDD
[E]20 19[ED]] | N-4l+NA
[E)]22 21|E)]] | N-4/RTDD
[E)]24 23 [ED]] | NS+
[E)]26 25|E)] ] | IN-5/RTDD
|ED]28 27 |ED] ] | IN-Bl+VA
[ED]30 29|ED] | |IN-6/RTDD
[@]32 31 [@]] | N-T+VA
[@)]34 33[@]] |N-7R1DD
[E]36 35[F] cJa

I — | |

3-wire RTD

O N

Shield Ground

Figure 18 - 1756-IRT8I, 1756-IRT8IK Wiring Diagram - 4-wire RTD Input

If separate power sources are
used, do not exceed the specific
isolation voltage. For more
information on module
specifications, see the 1756

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

Terminals 1, 2, 35, and 36 are not
used in RTD applications.

4-wire RTD

CICO @ @] | o
INO(-)/B [D]+ 3 IN_O(+)/A
IN.O/RTD C [@]e 5 IN_O/RTD D
IN1(-)/B [B]s 7 INT(+)A
IN.VRTD C [ED]10 o [E@]] | IN-VRTDD
IN_2(-)/B [@]12 1G] IN_2(+)/A
IN_2/RTD C [ ]14 3] IN_2/RTD D
IN_3(-)/B [E]16 15|] IN_3(+ VA
IN_3/RTD C [ 17[E@)]] | N3RTDD
IN_4(-)/B [ ]20 19|ED]] | N-4+kA
IN_4/RTD C ]2 21|@]] | IN4RTDD
IN5(-)/B (@] 24 23[@)]] | INS+IA
IN5/RTD C [E)]26 25|@)]] | N-5RTDD
IN_6(-)/B @] 28 27|@)] ] | IN-6+NA
IN_6/RTD C [@)]30 29[@)]] | IN-6RTDD
IN_7(-J/B [@]32 311@)] IN7(+ A
IN.7/RTD C [ED]34 33[@)]] | N7RTDD
cJet [E]36 35[@]] | coo
| .
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Figure 19 - 1756-IRT8I, 1756-IRT8IK Wiring Diagram - Thermocouple Input

IMPORTANT: Remember the following:

Connect the white end of the CJC sensor to the even-
numbered terminal., and connect the orange end of the CJC
sensor to the odd-numbered terminals.

For CJC 0:

- White end - Connected to terminal number 2

- Orange end - Connected to terminal number 1

For CJC 1:

- White end - Connected to terminal number 36

- Orange end - Connected to terminal number 35

If separate power sources are used, do not exceed the
specific isolation voltage. For more information on module
specifications, see the 1756 ControlLogix I/0 Specifications
Technical Data, publication 1756-TD002.

Cold Junction Sensor/\

\

wo | |BF R
IN-0(-VB @]+ 3]
IN_O/RTD C [@]s 5[]
IN_(-)/B @8 78]
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IN_5(-)/B [ED]24 23[@)]
IN_5/RTD C (@] 26 25 @]
IN_6(-)/B [ 22 |@)]
IN_6/RTD C |€D 30 29 @l
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CJC1 |GD 36 35

T\ i

[\ ]

Cold Junction Sensor
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1756-1R12, 1756-IR12K

Diagrams
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Figure 20 - 1756-IR12, 1756-IR12K Block Diagram
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Figure 21 - 1756-IR12, 1756-IR12K Field-side Circuit with RTD Input

| exc | exc
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100 1000 Q T
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RTN_X/C 0.01uF I F.DNF r
Figure 22 - 1756-IR12, 1756-IR12K Wiring Diagram - 3-wire RTD Input
IMPORTANT: Remember the following:
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1756-1T16, 1756-1T16K

Diagrams
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Figure 23 - 1756-IT16, 1756-IT16K Block Diagram
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Figure 24 - 1756-IT16, 1756-IT16K Field-side Circuit with Thermocouple Input
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Figure 25 - 1756-IT16, 1756-1T16K Wiring Diagram - Thermocouple Input

IMPORTANT: Remember the following:

« Connect the white end of the CJC sensor to the even-numbered
terminal. Connect the orange end of the CJC sensor to the odd-
numbered terminals.

For CJC 0:

- White end - Connected to terminal number 2

- Orange end - Connected to terminal number 1
For CJC1:

- White end - Connected to terminal number 36
- Orange end - Connected to terminal number 35

« CJC sensors do not come with the module. You must order the
sensors, product catalog number 1756-CJC, separately.

- If separate power sources are used, do not exceed the specific
isolation voltage as listed in the specifications.
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ar(J0000000
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Fault and Status Reporting

Table 18 - Fault and Status Data Tags

The module multicasts fault and status data with channel data to the owner
and listening controllers. The data is returned via module tags that you can
monitor in your Logix Designer application.

The following table lists the complete set of fault and status tags for
temperature-sensing modules. Check your module’s configuration in the
Logix Designer application to determine which tags are available. Refer

to Analog I/O Module Tag Definitions on page 157 for specific information on
applying tags to each module.

Data Type Tag Name Triggering Event That Sets Tag
Fault! The owner-controller loses its connection to the madule.
CJ[x].Underrange The cold junction for the channel is below 0 °C.
Fault CJ[x].0verrange The cold junction for the channel is above 86 °C.
Ch[x].Fault The channel data quality is bad.
Ch[x].Underrange The channel data is beneath the absolute minimum for this channel.
Ch[x].Overrange The channel data is above the absolute maximum for this channel.
CIPSychaIid“) Indicates whether the module is synchronized to a valid CIP Sync time master on the backplane.
ClPSyncTimeout(]) Indicates whether a valid time master on the backplane has timed out.
Indicates a significant jump, that is, 1 ms or greater, in the CST and CIP Sync times sent from the Time Master
P t ) to the module. (The Time Master sends the CST and CIP Sync times to the module every second.)
CIPSyncOffsetJump When a significant jump accurs, this tag value becomes 1but changes to 0 a second later unless another jump
occurred.
Ch[x].Uncertain The channel data can be imperfect.
Chlx].LLAlarm The I.Ch[x].Data tag value is less than the C.Ch[x].LLAlarmLimit tag value, the 0.Ch[x].LLAlarmEn tag is set and
" alarms are enabled for the channel.
Chlx].LAlarm The I.Ch[x].Data tag value is less than the C.Ch[x].LAlarmLimit tag value, the 0.Ch[x]LAlarmEn tag is set and
" alarms are enabled for the channel.
Chlx].HAlarm The I.Ch[x].Data tag value is greater than the C.Ch[x].HAlarmLimit tag value, the 0.Ch[x ] HAlarmEn tag is set and
" alarms are enabled for the channel.
Chlx].HHAlarm The I.Ch[x].Data tag value is greater than the C.Ch[x]HHAlarmLimit tag value, the 0.Ch[x]HHAlarmEn tag is set
" and alarms are enabled for the channel.
Status Ch{x].RateAlarm The absolute change between consecutive channel samples exceeds the C.Ch[x]RateAlarmLimit tag value.
" This alarm only applies to enabled Process alarms.
Ch[x].CalibrationFault The channel is not calibrated or the last attempted calibration for this channel failed.
Chx].Calibrating The channel is currently being calibrated.
Ch[x].CalGoodLowRef A valid Low Reference signal has been sampled on this channel.
Ch[x].CalBadLowRef An invalid Low Reference signal has been sampled on this channel.
Chlx].CalGoodHighRef An valid High Reference signal has been sampled on this channel.
Chlx].CalBadHighRef An invalid High Reference signal has been sampled on this channel.
Ch[x].CalSuccessful Calibration on this channel is complete and the Calibrating state has been exited.
Ch[x].Rate0fChange The change in channel data since last sample in Engineering Units/Second.
Ch[x].Data The channel data in scaled Engineering Units.
Timestamp“) A B4-bit timestamp indicating when all 8 channels were last sampled in terms of CIPSync time.
RollinaTi ) 16-bit timestamp that rolls’ from 0...32,767 ms. Compatible with existing PID instruction to automatically
ollingTimestamp calculate sample deltas. The timestamp changes when any one of the output channels is updated.

(1) This tag provides module-wide data and affects all channels simultaneously.
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1756-0F8I, 1756-0F 81K
Module Features

1756-0F8l, 1756-0F8IK
Isolated Analog Output Module

The 1756-OF81, 1756-OF8IK module has eight isolated channels. Each channel
supports the following output types:

« Current
«  Voltage

The module provides 16-bit resolution. Additional features are described in
this chapter.

The 1756-OF8], 1756-OF81K module has the following features:
«  Multiple Output Ranges
. Channel Offset
- Ramping/Rate Limiting

. Hold for Initialization
« Clamping/Limiting

« Clamp/Limit Alarms

« DataEcho

« Redundant Ownership

IMPORTANT  Most of the features are software configurable. For more information
on how to configure the module, see Chapter 6 on page 99.

Multiple Output Ranges

The module offers multiple output ranges that are dictated by channel
configuration choices. The output type selection determines the
available ranges.

Table 19 - Channel Output Ranges

Output Type Output Range
Current (mA) 0..20mA

Any of the following:

« -10...10V
Voltage (V) . 0.5V

« 0...10V

To see where to select the output range, see page 103.
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Channel Offset

With this feature, you can compensate for any known error on the sensor or
channel to which the sensor is connected. This value is in engineering units
and is added to the output data.

You can set the channel offset in either of the following ways:

« On the Configuration tab of the Module Properties dialog box.
« Directly in the channel’s C.Ch[x].Offset tag.

For example, if the channel has an error such that it reads 8 mA as 7.8 mA, you
account for the error by setting the Channel Offset field on the Configuration

tab to 1.2500 if using the default scaling of 4...20 ma =0...100%, or by setting the
C.Ch[x].Offset tag to 1.25.

To see where to set the Channel Offset, see page 103.

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

When the module is in Run mode, ramping occurs to all new output

Run mode ramping values at the MaxRampRate.

When the present output value changes to the Program value after a

Ramp to Program mode Program command is received from the controller.

When the present output value changes to the Fault value after a

Ramp to Fault mode communication fault occurs.

The maximum rate of change in outputs is expressed in engineering units per
second (Engineering Units/second) and called the maximum ramp rate. To see
where to set ramping, see page 112.

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:

« Initial connection is established after power up.
« Anew connection is established after a communication fault occurs.
« There is a transition to Run mode from Program state.

The I.Ch[x].InHold tag for a channel indicates that the channel is holding.
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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 and enabled, 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 can set 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 applies only 8V to its screw terminals.

You can disable or latch clamping alarms on a per channel basis. The alarms
are disabled by default.

IMPORTANT Clamp values are in engineering units and are not automatically updated when the scaling high and low engineering
units are changed. Failure to update the clamp values can generate a very small output signal that could be
misinterpreted as a hardware problem.

For example, a 1756-0F8] module channel that uses a Current (mA) output type with Clamping enabled has the
following configuration parameters:

« Scaling values:
- High Engineering = 100.0000%
- Low Engineering = 0.0000%
« Clamp Limits:
-High Clamp =100.0000%
-Low Clamp = 0.0000%
If you change the Scaling High Engineering value to 90.0000%, the High Clamp value remains at 100.0000.

You must change the High Clamp value to 90.0000 to make sure the application continues to operate as expected.

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.

With the previous example, 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.

To see where to set clamp and limit alarms, see page 112.

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.
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The module returns a status word that represents the value sent to it by the
controller. The echoed value is indicated in input tag I.Ch[x].Data and is
represented in Engineering Units.

Fault and status data are also sent. This data is sent at the RPI.

1756-0F8I, 1756-0F 81K Figure 26 - 1756-OF8I, 1756-OF8IK Block Diagram
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D/A Converter

Figure 27 - 1756-0F8l, 1756-0F8IK Field-side Circuit with Current Output
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Figure 29 - 1756-0F8l, 1756-0F8IK Wiring Diagram - Current Output Type
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Figure 30 - 1756-0F8l, 1756-0F8IK Wiring Diagram - Voltage Output Type
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Drive Different Loads with
the 1756-0F8I, 1756-0F8IK

Fault and Status Reporting

When the module operates with a Current output load, each channel
automatically adjusts its output power for 0...1000 ohm loads. The module’s
24V backplane current requirements vary based on load.

For more information the module’s 24V current requirements, see the
1756 ControlLogix® I/O Specifications Technical Data, publication 1756-TDoo2.

The module multicasts fault and status data with channel data to the owner
and listening controllers. The data is returned via module tags that you can
monitor in your Logix Designer application.

With some exceptions, as noted in the following table, the 1756-OF81 module
provides the fault and data status in a channel-centric format.

The following table lists the fault and status tags for the module available in the
Logix Designer application.

Figure 31 - 1756-0F8l, 1756-0F8IK Module - Fault and Status Data Tags

Data Type Tag Name Triggering Event That Sets Tag
Fault Fault The owner-controller loses its connection to the module.
Ch[x].Fault The channel data quality is bad.
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Figure 31 - 1756-0F8I, 1756-0F 81K Module - Fault and Status Data Tags (Continued)

Data Type Tag Name

Triggering Event That Sets Tag

Status

cIpSyncvalig™

Indicates whether the module is synchronized to a valid CIP Sync time master on the backplane.

CIPSyncTimeoutm

Indicates whether a valid time master on the backplane has timed out.

CIPSynchfsetJump“)

Indicates a significant jump, that is, 1 ms or greater, in the CST and CIP Sync times sent from the Time Master
to the module. (The Time Master sends the CST and CIP Sync times to the module every second.)

When a significant jump occurs, this tag value becomes 1but changes to 0 a second later unless another jump
occurred.

Ch[x].Uncertain

The channel data can be imperfect.

Ch[x].LowClampAlarm

The following events occur:
« Clamping is enabled on this channel.
« One of the following:
- The channel data requested, indicated in the 0.Ch[x].Data tag, is currently less than the
configured LowLimit.
- Latching is enabled and the 0:Ch[x] Data tag was less than the configured LowLimit at some points and
the alarm has not been unlatched.

Ch[x].HighClampAlarm

The following events occur:
« Clamping is enabled on this channel.
« One of the following:
- LhethhanneI data requested, indicated in the 0.Ch[x] Data tag, is currently greater than the configured
ighLimit.
- La?ching is enabled and the 0:Ch[x].Data tag was greater than the configured HighLimit at some points
and the alarm has not been unlatched.

Ch[x].RampAlarm

The channel is currently limited to changing the output at the Maximum Ramp rate or once was and is now
latched.

Ch[x].NotANumber

The most recently-received data value was not a number.

Ch[x].InHold

The channel is currently holding until the received channel data is within 0.1% of the current channel data
value.

Ch[x].CalibrationFault

The channel is not calibrated or the last attempted calibration for this channel failed.

Ch[x].Calibrating

The channel is currently being calibrated.

Chlx].CalGoodLowRef

Avalid Low Reference signal has been sampled on this channel.

Ch[x].CalBadLowRef

An invalid Low Reference signal has been sampled on this channel.

Ch[x].CalGoodHighRef

An valid High Reference signal has been sampled on this channel.

Ch[x].CalBadHighRef

An invalid High Reference signal has been sampled on this channel.

Ch[x].CalSuccessful

Calibration on this channel is complete and the calibrating state has been exited.

Ch[x].Data

The channel data in scaled Engineering Units. This data is the Output Data Echo data returned from the D/A
convertor.

Timestamp“)

A 64-bit Timestamp indicating when any one of the output channels was last updated with new output data in
terms of CIP Sync time.

RollingTimestamp

16-bit timestamp that 'rolls’ from 0...32,767 ms. Compatible with existing PID instruction to automatically
calculate sample deltas. The timestamp changes when any one of the output channels is updated.

U]

This tag provides module-wide data and affects all channels simultaneously.
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Redundant Ownership

Redundant ownership lets a single controller use redundant network paths to
communicate with a single output or lets two separate controllers coordinate
to control the output.

Configure Redundant Ownership

To enable Redundant Ownership mode in the output module, each connection
to the output module is via a redundant owner module definition. In the
module definition, you select between Redundant Output Owner A and
Redundant Output Owner B. Each pair of connections must have an A and a B
requested—that is, if the first is A, the second must be B.

If the second connection does not pair with the original connection, it is
rejected with a general status = 0xo1 and extended status = 0x031D. All other
aspects of configuration between the two connections must be identical.

After the connection is established, a redundant owner uses the Claim Owner
Output (COO) tag to indicate that it is ready for ownership of the outputs. The
Ready Owner Output (ROO) tag indicates that an owner is ready to take
ownership if needed. The ROO is implemented as a single bit, OwnerReady, as
this implementation is intended for only two controllers.

When the OwnerClaim bit is set, it indicates that the controller wants to claim
ownership of the redundant connection and have its outputs actively used. If
both redundant owners have COO set, the last originator application that
transitioned its COO flag from cleared to set is the owner.

Only a received 0-to-1transition, and not simply the receipt of a new connection, is
Q considered such a transition for ownership.

If neither redundant owner has OwnerClaim set, then the controller that has
the OwnerReady bit set becomes the owner. If neither controller has
OwnerClaim set and both have OwnerReady set, owner A becomes the owner.
If both controllers have OwnerClaim=0 and OwnerReady=o, then the outputs
go to IDLE (Program mode).

Finally, the Input data adds status fields that indicate if the output module has
an active owner (OwnerActive) and for which controller, A or B (OwnerID). For
each of owner A and B, three status fields indicate if the controller is connected
(OwnerAConnected/OwnerBConnected) and echo the output values received
for each owner via OwnerAClaim/OwnerBClaim and OwnerAReady/
OwnerBReady, respectively.
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Requirements

You must use output modules that support redundant ownership:

1756-OF8I, 1756-OF8IK output module
Any Allen-Bradley® 1756 input module that supports multiple owners

1756-OB161EF digital output module described in the ControlLogix
Digital I/O Modules User Manual, publication 1756-UMo58

Redundant ownership supports these ControlLogix 1756 Ethernet modules:

1756-EN2T
1756-EN2TP
1756-EN2TR
1756-EN3TR
1756-EN4TR
1756-EN2F

About Redundant Ownership

Redundant ownership can work in single-controller and multiple-controller
applications, with or without redundancy.

Your application determines which controller is the Claiming Owner and
which is the Ready Owner. The relationship is akin to a primary and secondary
relationship.

Restrictions

Redundant ownership uses two connections for every I/O module-one for
each of the redundant connections. Each connection is shown in the Studio
5000 Logix Designer® I/O Configuration-two entries for each I/O module.

The two I/O module configurations must match.
Two connections are used for each I/O module.
An output module’s ideal RPI is 25 ms.

This speed is for the fastest response to an event. Any output module RPI
can be used, but may have increased response time to a fault.

An input module’s ideal RPI is 25 ms, though any input module RPI can
be used.

Direct I/O connections must be used.

Also see Redundant Owner Configuration Tags on page 179.
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Single Controller Behavior

In the case of a single controller, both connections are owned by the same
controller. There is never a case where one connection is in Run mode and the
other connection is in Program mode, so synchronization is not required.

You can also achieve the same behavior by using two communication modules in
O the controller chassis.

4 170 Cenfiguration
4 B3 1756 Backplane, 1756-A7
[@ [0] 1756-L85E Single_Controller
4 ﬂ [1]1 1756-EN2TR Adapter_For_Controller
4 Zx Ethernet
ﬂ 1756-ENZTR Adapter_For_Controller
4 f] 1756-EN2TR Slot_0_Adapter
4 B3 1756 Backplane, 1736-A17
ﬂ [0] 1756-EN2TR Slot_0_Adapter
ﬂ [2] 1756-1B32/B IB32_A
8 141 1756-0OF8I/A OFSI_A
4 f] 1756-EN2TR Slot_1_Adapter
4 B3 1756 Backplane, 1736-A7
ﬂ [1] 1756-EN2TR Slot_1_Adapter
ﬂ [2] 1756-1B32/B IB32_B
8 [4]1756-0OF8I/A OFEI_B
4 £z Ethernet
[@ 1756-L85E Single_Controller

Figure 32 - Single Controller
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Initialize I/O tags.
Set Claim in one connection.
Set Ready in the other connection.

Monitor which connection is the owner and update tags accordingly
(Non Owner before Owner to make sure that they’re always in sync).
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That single controller behavior should result in the following:

1. Output is not owned until the Claim connection is made.
2. Any disruption in the Claim connection causes the I/O module to switch
to the Ready path.

3. When the Claim connection recovers from the disruption, the I/O
module switches back to Claim.

Multiple Controller Behavior

For multiple controllers, the applications synchronize the behavior between
the controllers. Note Ethernet modules A and B, and RedundantOutputA and

RedundantOutputB.
i 1/0 Configuration 4 I/0 Configuration
4 B3 1756 Backplane, 1756-A7 4 B3 1756 Backplane, 1756-A7
[@ [0] 1756-L85E Multiple_Controller_A [ [0] 1756-L85E Multiple_Controller_B
4 f [111756-EN2ZTR Adapter_For_Controller 4 fJ [1]1756-EN2TR Adapter_For_Controller
4 == Ethernet 4z Ethernet
ﬂ 1756-ENZTR Adapter_For_Controller ﬂ 1756-ENZTR. Adapter_For_Controller
4 ﬂ 1756-EN2TR 5lot_0_Adapter P ﬂ 1736-EN2TR. Slot_1_Adapter
4 B9 1736 Backplane, 1736-A7 4 B3 1756 Backplane, 1756-A7
B [0] 1756-EN2TR Slot_0_Adapter B [1] 1756-EN2TR Slot_1_Adapter
A [211756-OF8l/A OFsl § [2] 1756-OF8I/A OF8)
4 gg Ethemet 4 Z5 Ethernet
[ 1756-L85E Multiple_Controller A @2 1756-L85E Multiple_Controller_B

Figure 33 - Multiple Controller
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IMPORTANT If you use ControlLogix Redundancy as the multiple controller system, then you do not have to manage the dual
controllers. If you use any other method, then you must manage the primary and secondary controllers yourself.

This application does not manage the controllers, just the I/0.

92 Rockwell Automation Publication 1756-UM540G-EN-P - June 2023



Chapter 5 1756-0F8I, 1756-0F8IK Isolated Analog Output Module

You can use Produced/Consumed tags for synchronization; however, the
Redundant Owner Input tags provide the majority of information needed for
synchronization.

After both controllers decide it is safe, the primary controller sets Claim.

After the secondary controller sees that the primary controller has taken
ownership, the secondary controller sets Ready.

The secondary controller monitors the I/O and the other controller to
determine the current owner.

If the secondary controller becomes the owner, it can set its Claim bit to
take or hold ownership, or can just maintain Ready.

Once the primary controller comes back and is in Run mode, that
controller toggles its Claim bit, and the I/O switches back to that
controller.

- A“S:FS”XIC should be used to disable Claim/Ready bits until the
controller has entered Run mode and can evaluate if it should make a
Claim or Ready transition.

- Failure to do this could lead to a ‘claim” happening before the controller
is back in Run mode. Thus, the output would transition briefly to its
Program Mode Safe State prior to entering Run mode rather than
making a smooth transition from secondary controller back to
primary controller.

When the secondary controller sees that the primary controller has
retaken ownership, it clears its Claim bit and goes back to Ready.

Monitor for Connection Loss on controller. Add GSV to monitor
connection status and clear Claim and Ready flags on Connection Loss to
prevent undesired behavior when connection is restored.

Monitor for Major Fault on controller. Optionally, add Fault Routine to
clear Claim and Ready owner flags if Major Fault is not to be cleared in
faulted controller to allow secondary controller to take immediate
control.
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9%

Configure the Output Module

In a redundant owner application, configure one output module as Redundant

Owner A and the second as Redundant Owner B. In our example project,

Redundant Owner A is the module connected to Ethernet A, and Redundant

Owner B is the module connected to Ethernet B.

1. Inthe Module Definition dialog box, in the Connection field, choose

Redundant Owner A.
Maodule Definition *
Series: A B
Revision: 3 w il il =
Blectronic Keying: Compatible Module R
|C|Jnneu:tiun: Redundant Owner B vl
Output Data
Listen Only
Redundant Owner A
Redundant Owner B k‘
Cancel Help

2. To configure the second output module as Redundant Owner B, repeat

steps 1, choosing Redundant Owner B.

The module definition is shown in the Module Properties dialog box.

Follow these steps to implement Redundant Ethernet modules in your project.

1. Add the additional I/O configuration to your project for the second
Ethernet module.

In the example project, this is EN2T_B.

To simplify testing you may want to create a project just for the redundant
Ethernet modules and test that project before adding in your application
code.

We recommend following the module naming examples used in the
example project.
- Ethernet module in Slot 0: EN2T_A_<your name for the chassis>
- Ethernet module in Slot 1: EN2T_B_<your name for the chassis>
- Reference the example application for more naming examples

2. Addin the task for I/O_Mapping_25ms.

Set the periodic rate of this task to 25 ms or a multiple of the fastest
output module RPI.

4. Import the example Program into the I/O_Mapping_25ms task.
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5. For each chassis that you have in your system, modify the imported
routines.

In the example project, the routines are called Roo1, Rooz, and so on.
One chassis per routine.
6. Add an I/O module to the chassis routines.

For each digital input module you have in the chassis, insert an Add-On
Instruction.

You can download Add-On Instructions for 1756 Redundant I/O
Ownership from the Product Compatibility and Download Center.

8. Ifthe digital input module is only 16 channels, set the I16_Ch tag to1
(true).

This will limit input processing to the first 16 Booleans and reduce
controller scan time.

If you have a digital module that is not compatible with any of the Add-
On Instructions from the example project, you can use the
Redundant_Digital_Input Add-On Instruction to map each channel
individually. You can also create your own Add-On Instruction for the
module.

9. Add the default value for each channel to the Add-On Instruction.

The default value is the value the input will be set to when
communication through both Ethernet modules to the input module is
faulted.

10. Insert a rung with two CPS (Synchronous Copy File) instructions for
each Digital Output module that you have in the chassis.

In the example project, the rung number was equal to the slot number of
the module being referenced. We used rungs with only an NOP (No
Operation) instruction to hold the rung number for slots without an
analog module.

11. Ineach routine add rungs for the analog modules that you have.

Most analog modules have their own Add-On Instructions. You can

download Add-On Instructions for 1756 Redundant I/O Ownership from

the Product Compatibility and Download Center.

Be aware of the channel count of the AOI and module.

- Ifthe analog module is in Differential mode, the channel count is cut
in half.

- Ifyou have an analog module that is not compatible with any of the
Add-On Instructions from the example project, you can use the
Redundant_Analog_Input Add-On Instruction to map each channel
individually. You can also create your own Add-On Instruction for the
module.

- In the example project, the rung number was equal to the slot number
of the module being referenced. We used rungs with only an NOP (No
Operation) instruction to hold the rung number for slots without an
analog module.

Rockwell Automation Publication 1756-UM540G-EN-P - June 2023 95


https://compatibility.rockwellautomation.com/Pages/MultiProductCompareSelections.aspx?crumb=113&toggleState=&versions=60311


https://compatibility.rockwellautomation.com/Pages/MultiProductCompareSelections.aspx?crumb=113&toggleState=&versions=60311


https://compatibility.rockwellautomation.com/Pages/MultiProductCompareSelections.aspx?crumb=113&toggleState=&versions=60311



Chapter 5

1756-0F8I, 1756-0F 8IK Isolated Analog Output Module

12. Keep the Add-On Instruction at Hold Last State or set Hold Last State to
o (zero) to use the default value.

13. Add the default value for each channel to the Add-On Instruction.

The default value is the value the input will be set to when
communication through both Ethernet modules to the input module is
faulted.

Response Times for Output Modules

Response time to a change in ownership is from the time the event takes place
until the time that the output modules uses the connection data from the
redundant connection.

Digital output response to a change in ownership in less than 250 ms. The
average time is 220 ms. A faster RPI does not increase the response time. We
recommend a digital output RPI of 25 ms.

These recommendations are for response performance:

« Faster RPIs have a longer response time.
« Slower RPIs can have a much longer response time.

« RPIs should be 4 x RPI =200 ms, 8 x RPI =200 ms, or 16 X RPI = 200 ms,
so 25 is the recommended RPI.

« Ifthe prior RPI criterion is not met, the CIP connection timeout delay
minimum will be 200 ms + 1 RPI. If the 4/8/16 x RPI does not equal 200
ms (or 100 ms), then the response will be longer.

« For non-redundant ControlLogix applications, the CIP connection
timeout delay minimum is 100 ms.

« Slower RPIs greatly limit the effect of the response time on the
application.

IMPORTANT This information pertains only to output modules.
Use existing guidelines for setting input module RPIs.

Input Modules

Only a received 0-to-1transition, and not simply the receipt of a new connection,
Q is considered such a transition for ownership.

Many ControlLogix® 1756 input modules support multiple owners.

Table 20 lists bulletin number 1756 input modules that do not support multiple
module owners.

IMPORTANT  You must use input modules that support multiple owners.
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Table 20 - Input modules that do not support multiple owners

Catalog Number |Module Type Replacement Module

1756-IR12, -~ Must replace with a 1756-1TR8I module and use in 1756-IR6I compatibility mode. You lose 6 channels and

1756-IR12K Analog Input, 72-channel RTD inputs are isolated.

1756-1T16, Analog Input, 16-channel non-isolated . ) : : g g o

1756-ITI6K thermocouple/mV Replace with 1756-IRT8I, 1756-ITR8IK module and use in 1756-1T61 or 1756-1T612 compatibility mode.
Must use in 1756-IR61 or 1756-IT6I compatibility mode. You lose 2 channels and all of the new features of

1756-IRT8I, Analog Input, 8-channel thermocouple or | the 1756-IRT8I module.

1756-IRT8IK RTD isolated Use the 1756-ITR8I module in a remote 1/0 chassis and 1756-IR61 or 1756-1T61 module in Logix Designer I/0
configuration.
Must use in 1756-1F6l or 1756-1F6CIS compatibility mode:
« In 1756-1F61 compatibility mode, you lose 2 channels and all of the new features of the 1756-IF8I

) - module.
};gg:gg:K ég?;?gdmpm’ 8-channel current or voltage « In1756-1F6CIS compatibility mode, you lose 2 channels and the module can be used as a source

configuration.
Use the 1756-IF81 in a remote I/0 chassis and the 1756-1F61 or 1756-IF6CIS in the Logix Designer 1/0
configuration.

1756-IB16ISOE

Sequence of Events Digital Input

1756-IF161H
1756-1F8IH

16 isolated differential inputs, 1HART
modem per channel
8 isolated differential inputs, 1HART
modem per channel

Use 1756-IF16H.

Use 1756-IF8H.
Both are non-isolated. You can use differential mode input wiring for isolation.

1756-IF4FXOF2F

High-speed input/output analog module

Troubleshooting

Issue: I/O Module Connection Error or I/O Module Configuration Error
(yellow triangle in Logix Designer I/O configuration)

1.

Rockwell Automation Publication 1756-UM540G-EN-P - June 2023

Verify that both entries in the Logix Designer I/O Configuration have the
same RPL

Verify that both entries in the Logix Designer I/O Configuration have the
same configuration.

You can toggle the Sync_Module_Config BOOL tag in the IO_Mapping
Program MainRoutine Rung 1. This will trigger a copy of the module A
configuration to the module B configuration, making them the same.

IMPORTANT  This copy will not change the module RPI.
The two I/0 module entries must have the same configuration.

Remove the module from the chassis.
Reinsert the module.

If you still have the error, delete one of the module entries in the Logix
Designer I/O Configuration and add it into your project again.
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These troubleshooting steps below assume that the system was commissioned
and running without any errors before the issue occurred.

Issue: Output is ON in the user application code, but is not ON at the Output
module.
1. Verify that at least one of the connections to the output module is active.
2. Verify that the output is ON in the output module tags.

Confirm whether all of the connections in the chassis are faulted,
including the Ethernet modules.

4. Troubleshoot the Ethernet communication issue to the Ethernet
modules.

5. Troubleshoot the error code displayed in Module Properties >
Connection tab.

In the example project, this is EN2T_B.

Issue: Incorrect output behavior on response

1. Verify that only one of the connections to the Output module has the
.OwnerClaim output set to true (1).

2. Verify that only one of the connections to the Output module has the
.OwnerReady output set to true (1).

Name [z = Value ¢ Style Data Type Description Constant
b Slot_0_Adapter:4:C £} AB:1756_OF8L:C:0 |
b Slot_0_Adapter:4:| {es} AB:1756_OF8I_RedundantO... O
4 Slot 0 Adapter:4:0 £} AB:1756_OF8|_RedundantO... ]
b Slot_0_Adapter:4:0.Ch . AB:1756_OF8I_Struct:0:0[8]
Slot_0_Adapter:4:0.0wnerClaim 1 Decimal BOOL
Slot_0_Adapter:4:0.0wnerReady 0 Decimal BOOL
b Slot_1_Adapter:4:C ) AB:1756_OFB8LC:0 ]
b Slot_1_Adapter:4:| {} AB:1756_OF8|_RedundantO... ]
4 Slot_1_Adapter:4:0 e} AB:1756_OF8|_RedundantO... I
b Slot_1_Adapter:4:0.Ch s} AB:1756_OF8I_Struct:0:0[8]
Slet_1_Adapter:4:0.0wnerClaim 0 Decimal EOOL
Slot_1_Adapter4:0.0wnerReady 1 Decimal BOOL

For all of the issues described in this section, you can consult product manuals,
Rockwell Automation KnowledgeBase, and Rockwell Automation Technical
Support.
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IMPORTANT This chapter describes how to configure your module with Studio 5000
Logix Designer® application, version 21 and later.

You can use the ControlLogix® analog I/0 modules in RSLogix 5000®
software projects as well.

You must install AOPs to use the modules in any Logix Designer
application or RSLogix 5000 software project.

You must configure your analog I/O module upon installation. It does not
work if it is not configured.

This section describes how to use the Logix Designer application to configure
I/0 modules in a local chassis. If you plan to use the I/O module in a remote
chassis, you must add a ControlNet or EtherNet/IP communication module to
the I/O configuration tree:

« For more information on the ControlLogix ControlNet module, see
ControlNet Modules in Logix5000™ Control Systems,
publication CNET-UMoo1.

« For more information on the ControlLogix EtherNet/IP bridge, see
EtherNet/IP Modules in Logixs000 Control Systems User Manual,
publication ENET-UMoo1.
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Create a New Module

After you create a Logix Designer application project, complete the following
steps to create a module in the project.

1. Under I/O Configuration, right-click 1756 Backplane and choose New
Module.

4 .11/0 Configuration
4 1756 Backplane, 1756-A7
[& [0] 1756-L85E Single_Controllei
4 @5 Ethernet
[ 1756-L85E Single_Controller

Bus Size 7/

Discover Modules...
Paste Ctri+V
Properties Alt+Enter

Print

2. Select the module and click Create.

100

Select Module Type
Catalog Module Discovery Favorites
Enter Search Text for Module Type. Clear Filters Hide Filters 2
Module Type Category Filters 2 Madule Type Vendor Filters e
Analog Advanced Micro Controls Inc. (AMCI)
Communication FireBus LLC
Controller Hardy Process Solutions
Digital w Helm Instrument Company v
Catalog Number Descripfion Vendor Category -~
1756-IF6l 6 Channel Is. Rockwell Aut.. Analog
1756-IF8 8Channel N Rockwell Aut.  Analog
1756-IF8H 8ChannelH.. Rockwell Aut. Analog
1756-IF8| 8 ChannelVo.. Rockwell Aut. Analog
1756-IF8IH 8 Channel Is. Rockwell Aut.. Analog
1756-IG16 16 Point0V-5.. Rockwell Aut. Digital
1756-IH161 16 Point90V-.. Rockwell Aut.. Digital
1756-IH16ISOE 16 Channells.. Rockwell Aut.. Digital
1756-IM161 16 Point 159, Rockwell Aut . Digital
1756-IN16 16 Point 10V-.  Rockwell Aut.  Digital
1756-IR12 12 Channel N.. Rockwell Aut.. Analog
1756-IR6I 6Channells.. RockwellAut. Analog
1756-IRT8I 8 Channel R Rockwell Aut.  Analog
17RA-IT1R 1A Channal N Rarckwsll Aut Analnn b
172 of 172 Module Types Found Add to Favorites
e
[[] Close on Create Close Help
===

3. Click OK to accept the default major revision.

You can verify the revision of the module in RSLinx® Classic software.

The New Module dialog box appears.
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4. Onthe General tab, name the module.

Make sure that the slot number in the configuration matches the physical
slot number of the chassis housing the module.

B New Module X

[~ Generar General
Connection

- Module Info Type: 1756-IF&l 8 Channal Voltage/Currant Analog Input Isclated
=-Channels
(.CHO0 Vendor. Rockwell Automaton/Allen-Bradiey

i b-Alams Parent i

E-CHo1

Ui Alams Name |\nca\_vnllage_cu"ent_modu\e ‘ Slot 1 =
£-Cho2

11 Desciipton: e

I

Alams
- Calibration
Time Sync

Modiule Definfion
Series: A

Revision 2001
Electronic Keying:  Compatble Module

Connection:  Input Data

Change

Status: Creating OK Cancel Help

5. To accept the default configuration, click OK.

Module Definition

On the General tab, click Change to access the Module Definition dialog box.
The following parameters are available on the Module Definition dialog box:

« Series - Module hardware series

« Revision - Module firmware revision

« Electronic Keying - For more information, see page 25.
« Connection - For more information, see page 102.

Module Definition* X
Series: A b

Revision: 1 ~ 001 =

Electronic Keying: Compatible Module ~
[Connection [Input Data ~]
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IMPORTANT  When you use the Listen Only connection format, only the following tabs
appear in the New Module dialog box:

« General

« Connection

« Module Info

« Time Sync

For more information on using the Listen Only connection format, see
page 17.

Connection Type

The communication format determines the following for the module type
you configure:

« Available configuration parameters
« Datatype that is transferred between the module and the controller
«  Which tags are generated when configuration is complete

The following table describes connection formats used with analog I/O
modules.

Connection Type Definition

All available configuration, input and output data. This connection type creates all of the
Inout Data appropriate controller tags for the module type being used. For example, tags specific to
p a channel on the 1756-IRT8I, 1756-IRT8IK module using the RTD input type are different
from those specific to a channel on the same module using the thermocouple input type.

Controller and module establish communication without the controller sending any
Listen-only configuration or output data to the module. A full input data connection is established but
is dependent on the owner-controller's connection.

Edit the Configuration You use the tabs in the New Module dialog box to edit module configuration.
Some tabs show the same fields regardless of the module type you are
configuring, and other tabs show fields specific to the module type.

The following tabs show the same fields regardless of module type. These tabs
are not shown in this section:

« General (described on page 101)

. Connection

« Module Info

- Time Sync

The following tabs show fields specific to the module type:
« Configuration
« Calibration

« Alarm Configuration - Available with only the 1756-1F8I, 1756-1F8IK,
1756-IRT8I, and 1756-IRT8IK modules.

« CJ Configuration - Available with only the 1756-IRT8I, 1756-IRT8IK,
1756-1T16, and 1756-1T16K modules.

« Limit Configuration - Available with only the 1756-OF8]I, 1756-OF8IK
module.
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Connection Tab

The Connection tab lets you complete the following tasks:

« Setthe RPI rate. For more information about the RPI, see page 13.

« Inhibit the module. For more information on inhibiting the module, see
page 24.

« Configure whether a connection failure while the controller is in Run
module causes a major or minor fault.

The Module Fault area of the Connection tab is useful during module
troubleshooting. For more information on the Module Fault area, see page 147.

The configurable parameters on this tab do not differ by module type.

B | New Module

- General
Module Info
=I-Channels
£1.Choo
- Alams
=-Ch
| L Alams
=-Cho2
L Alams
E-Cho3
| L Alams
[=-ChD4
L plams
H-Chis
i Alams
[=-ChoG
| b Alams
[=-Gho7
L Mams
- Calibration
- Time Sync

Status: Creating

Gonnection

Requested Packet Interval (RPI): 2

[Jnhibic Mogule

ms (1.0 - 750.0)

I:‘ Major Fault On Controller If Connection Fails While in Run Mode

" . i) Disabiing this feature will prevent this device from
e L g R publiching diagnastics t FactaryTalk Alarms and Events

Module Fault

0K | Cancal Holp

Configuration Tab

The fields on the Configuration tab are specific to the module type. The
following are examples of tasks you complete via this tab:

« Select an input or output type.
« Select a module’s operating range.
«+ Define scaling parameters.
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1756-1F8, 1756-IF8IK Module

For information about configurable parameters, see Chapter 3 on page 3s.

B | New Module

-~ General
Connection
Module Info

B channels

=-Chod

L Alams

£ Chot

[l plams

|T;|- Cho2

Ll Alarms

=+-Cho3

! L Alarms

Calibration
- Time Sync

Status: Creating

>
Channels
Channal| Disabla Channal| Input Typa Input Rangs High Signal Low Signal Units High Enginsaring

0 ] Cument |~ || 0mA ta 20méA |~ | 20.0 4.0 mA 100.

1 ] Cumrent | ~ | 0mA to 20mA |~ | 20.0 4.0 mA 100 .

2 [] Cument |~ || 0mA to 20mA |w] 20.0 4.0 mA 100

3 ] Cument |~ | 0mA to 20mA || 20.0 4.0| mA 100.

4 ] Cumrent | ~ | 0mA to 20mA |~ | 20.0 4.0 mA 100 .

[ ] Cument |~ || 0mA to 20mA |w] 20.0 4.0 mA 100.

6 ] Cument |~ || ImA ta 20mA || 20.0 4.0| mA 100.

i ] Cumrent | ~ | 0mA to 20mA |~| 20.0 4.0 mA 100.

< >

Cancel Help

1756-IRT8I, 1756-I1F8IK Module

For information about configurable parameters, see Chapter 4, Temperature-
sensing Analog Modules on page 53.

® ] New Module

-~ General
-~ Carnaction
Module Info

- CJ Channel
- Calibration
Time Sync

Status: Creating

x®
Channels
Channel| Disable Channel Input Type Input Range High Signal Low Signal Units High Engine
0 [] RTD (Ohms| - 3 Wire |~ |1 Ohm to 600 Ohms | B70.0 -200.0| °C |
1 ] RTD (Ohms) - 3 Wire [~ |1 Ohm to 500 Ohms | 870.0 -200.0| °C
2 [] RTD (Ohms| - 3 Wire |~ |1 Ohm to 500 Ohms -~ 870.0 -200.0[ *C
3 [] RTD (Dhms) - 3 Wire |~ |1 Ohm to 500 Ghms |~ | B70.0 -200.0| C
4 RTD (Ohms) - 3 Wire |~ |1 Ohm to 500 Ohms 870.0 -200.0] C
] ] RTD (Ohms) - 3 Wire [~ |1 Ohm to 500 Ohms 870.0 -200.0| °C
6 [] RTD (Dhms) - 3 Wire [~ |1 Dhm to 500 Ohms 870.0 -200.0| °C
T ] RTD (Dhms) - 3 Wire [~ | 1 Ohm to 500 Ohms | | 870.0 -200_D| °C
L4 >
Cancel Help
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1756-IR12, 1756-IR12K Module

For information about configurable parameters, see Chapter 4 on page 53.

B New Module X
General Ch |
i~ Connection
Module Info
- Calibration Copy Ciannel
Time Sync Confauration
10 Ohm =
. Temperature Notch Digital Sensor
Channel:| Disable Sensor Type Input Range Copper 5
Offset (ohms) Units Filter Filter (ms)| Offset
0 [] [100OhmPT 385 | ~|0Ohmto 500 Ohms ~ 0.00 3{Celsius ~|60Hz > 0% 0.0000
1 [] |1000hmPT 385 [+]0 Ohmto 500 Ohms |~ 0.00 2 Celsius v|60Hz |~ [1= 0.0000
2 [] |1000hmPT 385 |+]0 Ohmto 500 Ohms |~ 0.00 2| Celsius ~||60Hz v [1= 0.0000
3 100 OhmPT 385 |~| 0 Ohmto 500 Ohms 0.00 2| Celsius v|60Hz v~ [1= 0.0000
4 [] |1000hmPT 385 [+]0Ohmto 500 Ohms 0.00 2 Celsius ~|60Hz |~ 03] 0.0000
5 [] [100 OhmPT 385 | ~] 0 Ohmto 500 Ohms |~ 0.00 7 Celsius v|60Hz |~ 0 0.0000
6 100 Ohm PT 385 |0 Ohm to 500 Ohms  ~ 0.00 3 Celsius v|60Hz v 03 0.0000
7 100 Ohm PT 385 |0 Ohm to 500 Ohms  ~ 0.00 3 Celsius v|60Hz | v 03 0.0000
8 100 Ohm PT 385 || 0 Ohm to 500 Ohms 0.00 3| Celsius v|60Hz v 03 0.0000
9 100 Ohm PT 385 || 0 Ohm to 500 Ohms 0.00 3{Celsius v[60Hz ~ 0% 0.0000
10 100 Ohm PT 385 |~ | 0 Ohm to 500 Ohms 0.00 2| Celsius ~|60Hz |~ 0% 0.0000
11 [] |100 0hmPT 385 [-]0 Ohmto 500 Ohms |~ 0.00 2| Celsius ~|60Hz |~ [J= 0.0000
i) Real Time Sampling (RTS) Period configured by
Requested Packet Interval (RPI) on Connection Tab.
Status: Creating | 0K \ Cancel Help

1756-1T16, 1756-IT16K Module

For information about configurable parameters, see Chapter 4 on page 53.

B | New Module X

General ‘Channel: I3

Connection

Module Info

Copy Channel

CJChannel Input Range: v

Calibration 2 2 ‘ Configuration

Time Sync

Temperature Notch Digital Sensor
Channel:| Disable Sensor Type Up:its Flter FiNEE: (ms)| Offset
0 TC Type J |~ Celsius | ~|60Hz [v] = 0.0000
1 TC Type J | Celsius v]60Hz | 0 0.0000
2 TC Type J ~|Celsius | ~|60Hz [~ 02 0.0000
3 TC Type J | Celsius v|60Hz |v []= 0.0000
4 TC Type J v|Celsius | v|60Hz |+~ [I= 0.0000
5 TC Type J ™ ~| 60 Hz e 0% 0.0000
6 L] [T€Type ¢ ~eohz V] 0] ooo00
7 (1 [TCTyped = v[e0Hz  [v] 0z] 00000
8 [] |TCTypeJ |vfCelswus  |v|60Hz |v] 0= 0.0000
9 [ | |TCTypeJ ~|Celsius  ~|60Hz |v| 0= 0.0000
10 [] [TCTypeJ [v]Celsius [v[60Hz [v] 0 0.0000
" [] |TCTyped |~ Celsius | ~|60Hz |v| [1= 0.0000
12 TC Type J | Celsius | 60 Hz ™) [1= 0.0000
13 [] |TCTyped | Celsius | 60 Hz ~ 03 0.0000
14 [ |TCTyped v|Celsius | v]60Hz |+ 0= 0.0000
15 TC Type J | Celsius v|60Hz |~ 0% 0.0000
iy Real Time Sampling (RTS) Period configured by
Requested Packet Interval (RPT) on Connection Tab.
Status: Creating | Cancel Help
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1756-0F 81, 1756-0F 81K Module

For information on this tab’s configurable parameters, see Chapter 5 on

page 81.
B ' New Module X
General Channels
Connection
Module Info
Output State D
8] Channels] Channel E\hsablel Output Type| Output Range i Jeiy High Signal Low Signal
=.Cho0 annel Program Mode Fault Mode
T Limits 0 [] |Curment | 0mA to 20mA | Hold Last State ¥ |[Hold Last State () 20.0
=-ChO1 1 [] [Cument ~|0mAto20mA v|Hold Last State ~|Hold Last State | 20.0
i Limits 2 [] Curmrent || 0mA to 20mA v | Hold Last State ~ [Hold Last State v 20.0
=-Cho2 3 [] |Cument ~|[0mAto20mA v|Hold Last State | Hold Last State | 20.0
Limits 4 [] |Cument ~]0mAto20mA | Hold Last State | Hold Last State v 20.0
[=-Ch03 5 [] |Cument | OmA to20mA | Hold Last State | Hold Last State 1~} 20.0
Limits 6 [] |[Cument ~|0mAto20mA | Hold Last State | Hold Last State ~ 20.0
- Chi4 7 [] [Cument ~]OmAto20mA v|Hold Last State  ~|[Hold Last State  ~ 20.0
Limits -
IT_-ChI]S
Limits
= Chog
Limits
=-Cho7
Limits
Calibration
Time Sync . .
4 IMPORTANT: Changes to the High Signal and Low
Signal values do not automatically change the Clamp
values on the Limit Configuration tab.
< >
Status: Creating Cancel Help

Calibration Tab

The Calibration tab lets you recalibrate the module. Calibration corrects any
hardware inaccuracies on a module.

IMPORTANT The analog I/0 modules do not require recalibration after operating in
an application.

For information about how to configure each module type, see Chapter 7 on
page117.
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1756-1F8, 1756-IF8IK Module

51 New Module X
-~ General Calibration
|~ Connection
- Module Info —

: . Calibration . k
[=-Channels S Calibration Calibration
- 2-ChoD Channel | Calibration Range e (no‘gs’e\ln Status Start Calibration
. Ei cnoﬁ:jam 0| OmAto20mA
Ny — 1| OmAto 20mA
=-Cho2 2 0mA to 20mA
=-Cho3 4 05 Module Last Successful
f Alams = Ot bo:20mA Calibrated on: "
=-Ch4 6 OmA to 20mA
.~ Alams 7 0mA to 20mA
E Cho5
Alarms
=-Cho6
.~ Alams
£-Cho7
Alarms
-~ Calibration
i Time Sync

Status: Creating | 0K | \ Cancel | Help

1766-IRT8I, 1756-IRT8IK Module

5| New Module X
~ General Calibration

Connection
Module Info —
i Calibration ——

[=-Channels TR Calibration Calibration
T Channel| Calibration Range Offset Start Calibration

£ G0 "9 e [ ohy|  StEtus [
& T 0|0 Ohm to 500 Ohms
i L — 1|0 Ohm to 500 Ohms
= Choz 2| 0 Ohm to 500 Ohms
e 0 Ohmio 5000hme
=-Ch03 4 m to ms
L Alams 5 | 0 Ohmto 500 Ohms r&olaid;: 1 iuwzssfully
= Ch04 6 | 0 Ohmto 500 Ohms
| Alams 7__| 0 Ohm to 500 Ohms
£-Cho5
- Alarms
~Time Sync
Status: Creating [ ok ] | cancel | Help ‘
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1756-IR12, 1756-IR12K Module

B New Module

General
Connection
Module Info
Channels
ration

Time Sync

Status: Creating

Le

Channel

Calibration Range

Calibration
Gain

Calibration
Offs:

et
(Ohms)

Calibration
Status

0 Ohm to 500 Ohms

0 Ohm to 500 Ohms

0 Ohm to 500 Ohms

0 Ohm to 500 Ohms

0 Ohm to 500 Ohms

0 Ohm to 500 Ohms

0 Ohm to 500 Ohms

0 Ohm to 500 Ohms

0 Ohm to 500 Ohms

w e |~ o [ | oo [ro [ = [

0 Ohm to 500 Ohms

0 Ohm to 500 Ohms

=

0 Ohm to 500 Ohms

Start Calibration

Module Last Successfully
Calibrated on:

i) Module needs to be
inhibited for performing
Calibration

| Cancel Help

1756-1T16, 1756-IT16K Module

B New Module

General

Status: Creating

Calibrati

N

Channel

Calibration Range

Calibration
Gain

Calibration
Offss

et
(Ohms)

Calibration
Status

0 Ohm to 500 Ohms

0 Ohm to 500 Ohms

0 Ohm to 500 Ohms

0 Ohm to 500 Ohms

0 Ohm to 500 Ohms

0 Ohm to 500 Ohms

0 Ohm to 500 Ohms

0 Ohm to 500 Ohms

0 Ohm to 500 Ohms

e |~ | fen | |wfra ] |e

0 Ohm to 500 Ohms

=1

0 Ohm to 500 Ohms

=

0 Ohm to 500 Ohms

Start Calibration

Module Last Successfully
Calibrated on:

i) Module needs to be
inhibited for performing
Calibration

| cancel | | Help
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General

Connection

Module Info

Channels

|: Ch00
Limits

[=-Ch01

i Limits

[=-Ch02

i Limits

[ Ch03

| Limits

[ Ch04

[ Limits

= Ch05

! Limits

= Ch06

f Limits

[=1-Ch07
Limits

Calibration

Time Sync

Status: Creating

1756-0F 81, 1756-0F 81K Module

Calibration

s

Channel | Calibration Range

Calibration
Gain

Calibration
Offset
(mAIV)

Calibration
Status

OmA to 20mA

OmA to 20mA

OmA to 20mA

OmA to 20mA

OmA ta 20mA
OmA to 20mA

OmA to 20mA

Nmm‘hum_‘o

OmA to 20mA

Start Calibration

Module Last Successfully
Calibrated on:

OK Cancel Help

Alarm Configuration Tab

The 1756-1F8I, 1756-1F8IK, 1756-IRT8I, 1756-IRT8IK modules support alarms.
The fields on the Alarm Configuration tab are specific to the module type. The
following are examples of tasks you complete via this tab:

« Disable alarms.
« Setalarm parameters.
« Setrate limits.

This tab is available only for input modules.
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1756-1F8, 1756-IF8IK Module

For information about configurable parameters, see Chapter 3 on page 3s.

5 New Module X
General Ch00 - Alarms Configuration
Connection
Module Info .
& Channals [ Disable Al Alarms
| ©-Cchoo Signal %
] Process Alarming Units
=-Cho1 20.0000 mA r<AI<fA 100.0000 %
— Alarms Latch Process Alarms Unlatch All |+
=-Cho2
| Alarms High High: 100.0000 % Unlatch | *
= Cho3
! L Alams High: 100.0000 % Uniatch | =
) chos ——
- L Alams Lowe: 0.0000 % Unlatch  *
= Chos
- Alaims Lows Low: 0.0000 % Unlatch | *
=-Ch06
L oo Deadband: 00000 o
= - 4.0000 mA L 0.0000 %
Calibration Rate Alarming
Time Sync
Latch Rate Alarm
Rate Limit: 0.0000 %S Unlatch  *
Copy Channel
Configuration
Status: Creating Cancel | Help
1766-IRT8I, 1756-IRT8IK Module
For information about configurable parameters, see Chapter 4 on page 53.
B New Module X
— General €h0o - Alarms Configuration L
Connection
Module Info .
£ Channels [“] Disable All Alarms
=N ] Signal Engineering
L i Process Alarming Units Units
=-Cho1 870.0000 °C P=rETI<EH 870.0000 EU
| Alarms Latch Process Alarms Unlatch All  * L ]
& Ch2
" Alarms High High: 100.0000 EU Unlatch i
. =-Cho3 | |
| L Alams High: 100.0000 | EU Unlateh | + -
e e
I - Alams Low: 0.0000 Eu Unlatch | * ||
&-Ch5
Alams Lowlow: 00000 gy nistch 9 < [ ]
. E-Chos M
o Deadband:  0.0000 gy 7
=2
i . Alams -200.0000 °C — -200.0000 EU
CJ Channel Rate Alarming
Calibration
Time Sync Latch Rate Alarm
Rate Limit: 0.0000 EU/S Unlatch  *
Copy Channel
Configuration
Stalus: Creating  Cancel Help
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Chapter 6 Configure ControlLogix Analog 1/0 Modules

CJ Configuration Tab

The CJ Configuration tab is available with the 1756-IRT8I, 1756-IRT8IK,
1756-1T16, and 1756-1T16K modules. You use this tab to configure the cold
junction compensation option.

IMPORTANT: If all channels on the module use the RTD input type, the Cold Junction
Disable option appears dimmed and the checkbox is automatically checked.

B ' New Module

-~ General
Connection
|~ Module Info
(= Channels*
! B Choo
- Alarms
| =-Cho1
| | Alarms
| E-Cho2
| Alams
i =-Cho3
| Alarms
| =-Cho4
|l L Alams
=-Ch05
. Alarms
{ =-Choe
bl Alarms
| =-Cho7
| L. Alarms
|
i~ Calibration
- Time Sync

Status: Creating

CJ Channel

] cold Junction Disable

Cold Junction Offset: 0.0 oC

[JrRemote © Compensation i Enable Remote Cold Junction Compensation if the cold junction thermistor
is not mounted on module terminal block.

Cancel

Help
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Chapter 6 Configure ControlLogix Analog 1/0 Modules

Limit Configuration Tab

The Limit Configuration tab is available with only the 1756-OF8I, 1756-OF8IK
module. You use this tab to configure clamp limits and module ramping

IMPORTANT: Changes to the High Signal and Low Signal values on the Limits tab do not
change the High Clamp and Low Clamp values on this tab when clamp limits are enabled.

B | New Module X
General Ch00 - Limits Configuration
Connection
Module Info
Channels Output Clamping
—-Ch00
] Disable Clamp Limits latch All 4= Signal %
= ChO1 ¥ Units
- Limits . 100.0000 P 5 .
) Cho2 High Clamp:  LUL.UUUL % la - 20.0000 mA =r—HI] 100.0000 %
L Limits R (i1
. 0.0000 ton
Cho3 Low Clamp: % Unlatc -
Limits Ld
= ChD4 Clamp Alarming N L
Limits )
~.Cho5 Disable All Alarms
L Ch‘;mlts Latch Limit Alarms L.
Limits Latch Rate Alarm Unlatch = B
-} Ch07 d
Limits 2
Calibration Ramping 4.0000 mA e 0.0000 %
Time Sync [JRamp in Run Mode
Ramp to Program Mode
Ramp to Fault Mode / Final Fault State
Ramp Rate: 1000000.0000  o4/5 Copy Channel
Configuration
Status: Creating Cancel Help

Copy Channel Configuration The Copy Channel Configuration feature lets you quickly and easily use the
same configuration across multiple channels on a module. You can configure
channel parameters on Module Properties dialog box and copy them to other
channels.

Copy Channel Configuration is available on the Module Properties dialog box
tabs as follows for the ControlLogix analog I/O modules:
« 1756-1F8I, 1756-1RT8I, 1756-1R12, 1756-1T16 modules:
- Configuration tab
- Alarm Configuration tab
« 1756-OF8I module:
- Configuration tab
- Limit Configuration tab

The Copy Channel Configuration feature copies all channel configuration
from one channel to one or more other channels. For example, if you use the
Copy Channel Configuration feature on the Configuration tab for a 1756-1F8I
module, the configuration values on the Configuration tab and the Alarm
Configuration tab are copied to the selected channels.
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Chapter 6 Configure ControlLogix Analog 1/0 Modules

Complete the following steps to copy channel configuration from one channel

to others.

1. Verify that your controller is not in Run mode.

If so, change it to Remote Run, Remote Program, or Program mode, as
applicable to your system.

2. Access the Module Properties dialog box.
Click the Configuration tab and make the required configuration

changes.

In this example, the channel o configuration for a 1756-1F8I module is
copied to all other channels on the module.

4. Click Copy Channel Configuration.

ﬁ Logix Designer - Single_Controller in UM540.ACD [1756-L85E 33.11]

- o x

[ osspopersrtocar sz

General
Connection
Module Info

_e

=-Ch01
Alarms
= Ch02
Alarms
=-Ch03
Alarms
= Ch04
Alarms
= Ch05
Alarms
=-Ch06
Alarms
= Ch07
Alarms
Calibration
Time Sync

Choo

[[]pisable Channel
Input Type:

(@) current (mA)
D Source Loop Current

O voltage (v)

Input Range: OmA to 20mA

Scaling
Engineering Units: %
High High
E— T —
Low Low
- - .
Filters
Notch Filter: 60 Hz ~
Digital 0 2 ms

j, Real Time Sample (RTS) Period configured by
¥ Requested Packet Interval (RPI) on Connection Tab.

[ synchronize Sampling with Other Synchronized Modules

Copy Channel
Cunﬁgni ration

A
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Chapter 6 Configure ControlLogix Analog 1/0 Modules

5. Click the channels to which you want to copy channel configuration and
click OK.

Copy Channel Configuration X

Uncheck All Channels

Copy Channel 0 Configuration to selected channels:

[v] channel 1
[+] channel 2
[~] channel 3
[v] channel 4
[]channel 5
[] channel 6
[] channel 7

‘“ Cancel Help

N S s

The configuration is copied to the other channels.

6. Click OK or Apply for the new channel configuration to take effect

You can apply configuration changes to the first channel, as described in
O step 3, before moving to the next step and copying channel configuration.

We recommend that you copy channel configuration before applying the
changes. In this manner, the controller sends the changes to the module
only once and, therefore, needs to make only one connection to the module.

View the Module Tags When you create a module, the Logix Designer application creates a set of tags
that you can view in the Tag Editor. Each configured feature on your module
has a distinct tag that is available for use in the controller’s programming logic.

Complete these steps to access the tags in a module.

1. Inthe Controller Organizer, right-click Controller Tags and choose
Monitor Tags.

§ o=

4 .| Controller Single_Controller
# Controller Tags
Controller Fault Handler
Power-Up Handler

4 ] Tasks
4 3 MainTask :
P L MainProgram Verify
Unscheduled Export Tags...

4 . Motion Groups
Ungrouped Axes

Print

The Controller Tags dialog box appears with data.
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Chapter 6 Configure ControlLogix Analog 1/0 Modules

2. Expand a channel to view module tags as shown in the following graphic.

[ comoter o i comratericomeater < I

Scope | [Single_Conoller | Show: |All Tags ai3
Name =zl= Value * Force Mask « Style Data

4 Local:1:C.Ch .} =) AB:1C
| 4 tocatnconio) ) ) AB:T
b Local:1:.C.Ch[0].InputRange 3 Decimal SINT

b Local:1:C.Ch[0].NotchFilter 2 Decimal SINT
Local:1:C.Ch[0].AlarmDisable 1 Decimal BOOI
Local:1:C.Ch[0] ProcessAlarmLatch 0 Decimal BOOI
Local:1:C.Ch[0].RateAlarmLatch 0 Decimal BOOI
Local:1:C.Ch[0].Disable 0 Decimal BOOI
Local:1:C.Ch[0].Sourcing 0 Decimal BOOI
Local:1:C.Ch[0].SynchronizeSampling 0 Decimal BOOI

b Local:1:C.Ch[0].DigitalFilter 0 Decimal INT
Local:1:C.Ch[0] RateAlarmLimit 0.0 Float REAL
Local:1:.C.Ch[0].LowSignal 40 Float REAL
Local;1:C.Ch[0].HighSignal 20.0 Float REAL
Local: 1:C.Ch[0].LowEngineering 0.0 Float REAL
Local:1:C.Ch[0].HighEngineering 100.0 Float REAL
Local:1:C.Ch[0].LLAlarmLimit 0.0 Float REAL

015\ Monitor Tags | £ Togs | < o B

For more information on module tags, see Appendix A, Analog I/O Module Tag
Definitions on page 157.
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Notes:
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Chapter 7

Calibrate the ControlLogix Analog 1/0 Modules

The ControlLogix® analog I/O modules are calibrated during the
manufacturing process. Each module’s accuracy remains high throughout its
lifespan.

IMPORTANT You are not required to calibrate the module at any point in its lifespan.

This chapter describes the tasks that are associated with module
calibration if you choose to calibrate the module at any point in their
lifespan.

Before you can calibrate the module, you must add the module to your
Studio 5000 Logix Designer® project as described in Chapter 6.

You calibrate analog I/O modules on a channel-by-channel basis or with the
channels grouped together.

If you choose to calibrate your module, we recommend the following:

« Calibrate all channels on your module each time you calibrate.

This maintains consistent calibration readings and improves module
accuracy.

« Usean extra 1756-TBCH RTB to calibrate your module.
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Calibrate the ControlLogix Analog /0 Modules

Difference between
Calibrating an Input Module
and an Output Module

Although the purpose of calibrating analog modules is the same for input and
output modules, to improve the module’s accuracy and repeatability, the
procedures that are involved differs for each:

«  When you calibrate input modules, you use current, voltage, or ohms
reference signals to send a signal to the module to calibrate it.

«  When you calibrate output modules, you use a digital multimeter (DMM)
to measure the signal that the module is sending out.

To maintain the factory calibration accuracy of your module, we recommend
instrumentation with the specifications listed in Table 21. A high-resolution
DMM can also be used to adjust a voltage/current calibrating source to its

value.

Table 21 - Calibration Instrumentation Specifications

Module Channel Input Type Recommended Instrument Specifications
Current (mA) 1.00...20.00 mA source 100 nA current
1756-1F8I, 1756-1F8IK
Voltage (V) 0...10V source +2 pV voltage
RTD 10...487.0 Q resistors +0.01%

1756-IRT8, 1756-IRT8IK

Thermocouple (mV)

0...100 mV source +0.5 pV

1756-IR12, 1756-I1R12K

RTD

10...487.0 Q resistors +0.01%

1756-1T16, 1756-IT16 Thermacouple (mV) 0..100 mV source 0.5 pV

Current (mA) DMM with resolution better than 0.15 pA
1756-0F8l, 1756-0F8IK

Voltage (V) DMM with resolution better than 1.0 pV

IMPORTANT

Do not calibrate your module with an instrument that is less accurate
than those recommended. The following events can result:

« Calibration appears to occur normally but the module gives inaccurate

data during operation.

« A calibration fault occurs, forcing you to abort calibration.
« The L.Ch[x].CalibrationFault tag is set for the channel you attempted to

calibrate.

You can clear the tag by completing a valid calibration or cycling
power to the module. In this case, you must recalibrate the module
with an instrument as accurate as recommended.
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Chapter 7 Calibrate the ControlLogix Analog /0 Modules

Calibrate Via Profile or Ladder

Your project must be online with the controller to calibrate ControlLogix
analog I/O modules via the software. You can calibrate in the following
conditions:

« Vialadder logic by using the output tags: place the controller in Run
mode-either Remote Run or Run mode.

Use the output tags to calibrate the module by initiating calibration and
providing/recording the low and high calibration reference points.

The input/output range to be calibrated must be what the module is
configured for when the calibration is initiated when calibrating via the
output tags.

We recommend that a special calibration program is used when
calibrating with the output tags to make sure that the channels under
calibration are not being used for active control.

+ Via the module profile: place the controller in Program mode, either
Remote Program or Program mode or inhibit the connection from the
controller.

This is required to calibrate the 1756-IR12, 1756-IR12K, 1756-1T16, or
1756-1T16K via the profile as they are input only modules that do not have
a sense of Program mode.

These analog modules cannot be calibrated via the module profile while
in Run mode.

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.
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Chapter 7 Calibrate the ControlLogix Analog /0 Modules

Calibrate the Input Modules 1nput calibration is a multi-step process. You apply low and high signal
references to the module at different steps in the process.

Topic Page
Calibrate the 1756-1F8l, 1756-IF8IK Module via the Profiles 120
Calibrate the Temperature-sensing Modules 125

Calibrate the 1756-1F8I, 1756-IF8IK Module via the Profiles

You can calibrate the 1756-IF81 module for use with the following input types:

« Current (mA)
«  Voltage (V)

IMPORTANT  This section shows how to calibrate the 1756-1F8I, 1756-IF8IK module for
use with only voltage inputs.
The calibration process is generally the same if you calibrate the
module for use with current inputs except for the following differences:
« You connect a current calibrator to the module.
« The low reference signal applied to the module = 4 mA.
« The high reference signal applied to the module = 20 mA.

Calibrate the Module For Voltage Input Type

During voltage calibration, 0.0V and +10.0V external references are applied to
the module’s channels. The module records the deviation from these reference
values 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, including the input

amplifier, resistors, and the A/D convertor.

The module offers three input voltage ranges:

« -10..10V
e 0..5V
. 0..10V

IMPORTANT Regardless of the input voltage range selected prior to calibration, all
voltage calibration uses the -10...10V range.
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Chapter 7 Calibrate the ControlLogix Analog /0 Modules

Follow these steps to calibrate your module.

1. Connect your voltage calibrator to all module channels being calibrated.

2. Go online with your project.

3. Right-click the module you want to calibrate and choose Properties.

4wl Motion Groups

Ungrouped Axes New Module
b # Alarm Manager Discover Modules.
4 .l Assets

Add-On Instructions
4 .l Data Types
& User-Defined
i Strings
m Add-On-Defined
b 1 Predefined
P 1 Module-Defined Cross Reference
Trends
" Logical Model
4 =l1/0 Configuration
4 B89 1756 Backplane, 1756-A7
[0] 1756-L85E Single_Cont

i [1] 1756-IF8I/A local_voltage_current_module

Fport Module...

Ctrl+X
Ctri+C

Delete Delete

Ctrl+E

Properties [} Alt+Enter

4. On the Configuration tab, make sure the Input Type for each channel to

be calibrated is set to Voltage (V).

The input range selection does not impact calibration.

5. Make sure that the controller is in Program Mode or the Connection is

Inhibited (available via the Connection tab).

The 1756-IR12, 1756-IR12K, 1756-1T16, and 1756-1T16K modules can only be

calibrated when the Connection is inhibited.

6. On the Calibration tab, click Start Calibration.

Logix Designer - Single_Controller in UM540.ACD [1756-L85E 33.11]

U Meodule Properties: Local:2 (1756-1F81 2.001) x

General
Connection
Module Info
—-Channels
=N ]
Alarms
=-ChD1
Alarms
[=-Cho2
- Alarms
E-Cho3
Alarms
[=-Cho4
Alarms
[ ChD5
Alarms
= Ch0é
Alarms
[=-Ch07
Alarms
Calibration
Time Sync

Status: Inhibited

Calibration

10Vio 10V | 0.997580 | 0.020657 OK
0Vto 10V | 0.998067 | 0.013967 OK
-10Vto 10V | 0.998768 | 0.005338 OK
A0Vto 10V | 1000373 | 0.094804 | OK
-10Vto 10V | 1000472 | 0015071 | OK

0Vio 10V | 0.999167 | 0.000963 | OK
A0Vt 10V | 0997699 | 0.018983 | OK

~|o|o|e|w|n]=]e

0K

o . | Calibration -
Channel | Calibration Range Cahg:‘:on Offset Cag:::::n Start Calibration
(mA/V) AT

! 1 Module Last Successfully
-10V to 10V 1.000025 | -0.010608 OK Calibrated on: 3/14/2017

Help
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122

7. Verify the warning message and when safe to proceed, click OK.

Logix Designer X

DANGER: Calibration should not be performed on a module currently being used for control.
All channels will freeze at their current values and control may be interrupted.

Continue with Calibration?

| OK n]) Cancel Help
1
o —t P

8. Select the channels to be calibrated and click Next.

Calibration Wizard - Select the Channel(s) to Calibrate X
— Calibration e
3;:?2::1:;?::&'(5) © Channel | Calibrate? | Calibration Range Calg:::on Offset Cagg:}':"
"Calibrate?" checkbox. y N (mA/V)
0 V| -10V to 10V 0.997580 0.020657 oK
. 1 L] -10V to 10V 0.998067 0.013967 OK
eeitsbprbieerh 2 O] A0Vt 10V | 0.998768 | 0.005338 oK
in Groups or Calibrate 3 [ ] -10V to 10V 1.000373 -0.014804 oK
Ehaeieis One Ehancel 4 -0V to 10V 1000472 | -0.015071 oK
at a Time 5 L] -10V to 10V 1.000025 -0.010608 OK
] L -10V to 10V 0.999167 0.000963 OK
‘ T [] -10V to 10V 0.997699 0.018983 OK
Press "Next" to continue. \:/

(@) Calibrate Channels in Groups (0 Calibrate Channels One at a Time
 —

<Back | Stop Help
S

The Attach Low Reference Voltage Signals dialog box appears, as shown
below. It indicates the channels are calibrated for a low reference and the
range of the calibration.

9. Set the calibrator for the low reference and apply it to the module.

10. Click Next.

Calibration Wizard - Attach Low Reference Voltage Signals X
Attach Low Reference 7 Low
Voltage signal(s) to Channel | Calibrate? | Calibration Range | Reference
selected channel(s). (Volts)

0 ™ -10V to 10V 0.00
Channels: 0 1 1

2 L
Press "Next" to start 3 LJ
calibration. 4

5 LJ

= =

I L]

<Back
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Chapter 7 Calibrate the ControlLogix Analog /0 Modules

The Group Low Reference Results dialog box indicates the status of each
channel after calibrating for a low reference.

11. If channels are OK, click Next.

Calibration Wizard- Group Low Reference Results X
Press "Next" to go on to X Low
High Reference test. Channel | Calibrate? | Calibration Range | Reference | Status
(Volts)

0 -10V to 10V 000 | OK

1 Ll

2

- L

6 0

= =

Retry lI Stop Help
SN

If any channel reports an error, return to step 9 and click Retry until the
status is OK.

If the error persists indefinitely, click Stop to exit calibration. The
channel remains calibrated to the accuracy level achieved at factory
calibration.

The Attach High Reference Voltage Signals dialog box appears, as shown
below. It indicates the channels are calibrated for a high reference and
the range of the calibration.

12. Set the calibrator for the high reference voltage and apply it to the
module.

13. Click Next.
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Calibration Wizard - Attach High Reference Voltage Signals X
Attach High Reference 7 High
Voltage signal(s) to Channel | Calibrate? | Calibration Range | Reference
selected channel(s). (Volts)

0 [ -10V to 10V 10.00
Channels: 0 1 [

2 [
Press "Next" to start 3 L
calibration. 4

5

6

7

The Group High Reference Results dialog box indicates the status of each
channel after calibrating for a high reference.

14. If channels are OK, click Next.

Calibration Wizard- Group High Reference Results X
Press "Next" to continue. High
Channel | Calibrate? | Calibration Range | Reference | Status
(Volts)

0 v -10V to 10V 10.00 oK

- —

2 L

3 L

4 Ll

3 —

= —

Lt J

Retry Stop Help

If any channel reports an error, return to step 12 and click Retry until the
status 1s OK.

If the error persists indefinitely, click Stop to exit calibration. The

channel remains calibrated to the accuracy level achieved at factory
calibration.
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15. When the Calibration Completed dialog box appears, click Finish.

Calibration Wizard - Calibration Completed X
Calibration of selected = o L High

channel(s) has been Channel | Calibrate? | Calibration Range Reference Status e Status

completed successfully.

0 | -10Vto 10V 000V | OK 1000V | OK

The calibration - |
constants of the selected
channel(s) have been = L
saved. 4

— ——t

Help

Calibrate the Temperature-sensing Modules

You can calibrate the 1756-IRT81, 1756-IRT8IK, 1756-1R12, 1756-1R12K, 1756-1T16,
and 1756-1T16K modules for use with the following input types:

« RTD (Ohms) - 3- and 4-wire types (the 4-wire type is available only for the
1756-IRT8I module)

« Thermocouple (mV)

You must inhibit the 1756-1R12, 1756-1R12K, 1756-1T16, and 1756-1T16K modules
before you perform the calibration. Calibration via messaging is not allowed
when the modules are in Run mode (any time they have a connection open to
the module).

Calibrate the Module for an RTD Input Type

The module uses two precision resistors to calibrate the channels in ohms. You
connect the following:

« 1Q precision resistor for low reference calibration
« 487 Q precision resistor for high reference calibration

IMPORTANT  After you connect either precision resistors to the 1756-IRT8I,
1756-IRT8IK module, we recommend that you wait for a minimum of two
minutes before proceeding to the next task to obtain the highest
calibration accuracy.

For more information, see step 8 and step 11.

The module can operate in multiple input ranges when an RTD is connected.
However, the module calibrates only in the 0...500 Q range.
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IMPORTANT  When you are wiring precision resistors for calibration, follow the wiring
diagrams. Make sure terminals IN_x(-)/B and IN_x/RTD C are shorted
together at the RTB.

You can calibrate the 1756-IRT8I, 1756-IRT8IK module for 3-wire or
4-wire mode. Calibrate in the mode in which the module operates.

Follow these steps to calibrate your module.

1. Go online with your project.
2. Right-click the module you want to calibrate and choose Properties.

b0 Alarm Manager ][ ‘ E+-Ch

4 = Assets A New Module h
Add-On Instructions scover Modules

4 ! Data Types i - h

w User-Defined % Cut Ctri+X E

w Strings ) Copy Ctrl+C
w Add-On-Defined . el
» i Predefined o
b 1 Module-Defined fosian h
Trends Delete Delete
T Logical Model
4 =1/0 Configuration
4 & 1756 Backplane, 1756-A7
[ [0] 1756-L85E Single L0
8§ [1) 1756-OF8I/A locA v_
8 12) 1756-IF8I/A : _—_

IR S ——— |

Properties [} Alt+Enter

3. Onthe Configuration tab, make sure that the Input Type for each
channel to be calibrated is set to the same RTD input type.

The sensor type selection does not impact calibration.

The 1756-IRT8I, 1756-IRT81K module has eight channels, the 1756-IR12,
1756-1R12K module has 12, and 1756-1T16, 1756-1T16K module has 16.

4. Make sure that the controller is in Program Mode or the Connection is
Inhibited (available via the Connection tab).

The 1756-1RT8I, 1756-IRT8IK, 1756-IR12, 1756-1R12K, 1756-1T16 and
1756-1T16 K modules can only be calibrated when the Connection is
inhibited.

5. On the Calibration tab, click Start Calibration.
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i~ General

- Connection
Module Info

-.Channels
[-Ch00

| Alarms

=N

L Alams

. B-Choz

i L Alams

| B-Ccho3

i}

| . Alarms
[=-Ch04

‘ Alarms
[=-Ch05

. L Alams

E..qhoﬁ

. L Alams

ibration
L. Time Sync

Calibration
e Calibration S
Channel| Calibration Range Ca\l(l;:::on Offset Cag‘b;‘a:::n
(mV / Ohms) L
0| 0 Ohmto 500 Ohms | 0.998830 | 0572018 OK
7| 0 Ohm to 500 Ohms | 0.999888 | 0.052154 oK
2 | 0 Ohm 1o 500 Ohms | 1.000778 | -0.414066 oK
3| 0 Ohmto 500 Ohms | 0.999530 | 0.226808 oK
4|0 Ohmto 500 Ohms | 1.002280 | 1202958 OK
5 | 0 Ohm 10 500 Ohms | 0.999631 | 0.190176 oK g;f;i;ﬁiff;ﬁ'ﬂ
5 | 0 Ohm to 500 Ohms | 1.000077 | -0.055569 OK
7| 0 Ohm to 500 Ohms | 1.001294 | -0.664502 oK

Status: Inhibited Cancel | | Apply Help |
6. Verify the warning message and when safe to proceed, click OK.
Logix Designer X

DANGER: Calibration should not be performed on a module currently being used for control.
1 All channels will freeze at their current values and control may be interrupted.

Continue with Calibration?

7. Select the channels to be calibrated and click Next.

Help

Calibration Wizard - Select the Channel(s) to Calibrate X
P
P Calibration S
g:.:;ﬁ::ig:,;"&ﬂ(s) 2 Channel |fCalibrate?y  Calibration Range Cal:_:;ai::un Offset ca;t::::m
"Calibrate?" checkbox. (mV / Ohms)
0 | 0 Ohm to 500 Ohms | 1.006207 -2.278077 OK
1 L Fl Ohm to 500 Ohms | 0.999888 0.052154 OK
e 2 [] | onmto500 Ohms | 1.000778 | -0.414068 OK
B calleals 3 [] [ Ohmto 500 Ohms | 0.999530 | 0.226808 OK
Channels One Channel 4 lﬂ Ohm to 500 Ohms | 1.002280 -1.202958 OK
ata Time 5 | | 0 Ohm to 500 Ohms | 0.999631 0.190176 OK
6 A\ [ J 0Ohmto 500 Ohms | 1.000077 -0.055569 OK
. ) 7|\ [ /| 00hmto500Ohms | 1.001294 | -0.664592 OK
Press "Next" to continue. N

(@ Calibrate Channels in Ggad alibrate Channels One at a Time

<Back Stop Help
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The Attach Low Reference Ohms Sources dialog box appears, as shown in
step 9. It indicates the channels are calibrated for a low reference and the
range of the calibration.

8. Connect a1Q precision resistor to all module channels being calibrated.

IMPORTANT  After you connect the precision resistor, we recommend that
you wait for a minimum of two minutes before proceeding to the
next task to obtain the highest calibration accuracy.

9. Click Next.

Calibration Wizard - Attach Low Reference Ohm Sources

Attach Low Reference
Ohm Source(s) to
selected channel(s).

Low

Channels: 0

Press "Next" to start

calibration.

Channel | Calibrate? | Calibration Range Reference
(Ohms)

0 V| 0 Ohm to 500 Ohms 1.00

1 []

2 L]

3 [

4

- =

5 L]

=

< >
Back Stop

Help

The Group Low Reference Results dialog box indicates the status of each
channel after calibrating for a low reference.

10. If channels are OK, click Next.

Calibration Wizard- Group Low Reference R

Press "Next" to go on to
High Reference test.

esults X
Low
Channel | Calibrate? | Calibration Range Reference | Status
(Ohms)
0o | | 0°0hm 10500 Ohms | 1.00 oK
| L]
2 [ [0
3 L]
: =]
6 L]
7 L]
Retry Stop Help

If any channel reports an error, return to step 8 and click Retry until the
status is OK.
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If the error persists indefinitely, click Stop to exit calibration. The
channel remains calibrated to the accuracy level achieved at factory
calibration.

The Attach High Reference Ohms Sources dialog box appears. It
indicates the channels are calibrated for a high reference and the range
of the calibration.

11. Connect a 487 Q precision resistor to all module channels
being calibrated.

IMPORTANT  After you connect the precision resistor to the 1756-IRT8I,
1756-IRT8IK module, we recommend that you wait for a minimum
of two minutes before proceeding to the next task to obtain the
highest calibration accuracy.

12. Click Next.

Calibration Wizard - Attach High Reference Ohm Sources X
Attach High Reference _ High
0hm Source(s) to Channel | Calibrate? | Calibration Range Reference
selected channel(s). (Ohms)
0 [l 0 Ohm to 500 Ohms | 487.00
Channels: 0 1
2 (]
Press "Next" to start 3
calibration. 4 L] [
r; —

Back Stop Help

The Group High Reference Results dialog box indicates the status of each
channel after calibrating for a high reference.
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13. If channels are OK, click Next.

Press "Next" to continue.

Calibration Wizard- Group High Reference Results

High
Channel | Calibrate? | Calibration Range Refa?ance Status
{Ohms)
0 [v] 0 Ohm to 500 Ohms | 487.00 OK
1 Ll
Z L
3 L
;1 (-
: =
5 =
7 L]
Retry Stop Help

If any channel reports an error, return to step 11 and click Retry until the

status is OK.

If the error persists indefinitely, click Stop to exit calibration. The
channel remains calibrated to the accuracy level achieved at factory

calibration.

14. When the Calibration Completed dialog box appears, click Finish.

Calibration of selected
channel(s) has been
completed successfully.

The calibration
constants of the selected
channel(s) have been
saved.

Calibration Wizard - Calibration Completed

Channel | Calibrate? | Calibration Range Ref:?:nce Status Rerelg;'lce Status

0 |v] 0 Ohm to 500 Ohms | 1.00 Ohms | OK | 487.00 Ohms | OK

= =

5 =

3

4 (]

5 =

6

7

Retry ‘. Stop Help
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Calibrate the Module for a Thermocouple Input Type

IMPORTANT The 1756-IRT8I, 1756-IRT8IK module channels configured for
Thermacouple inputs perform a wire resistance self-calibration when
the module power is cycled.

Follow these steps to calibrate your module.

1. Connect your voltage calibrator to all module channels being calibrated.
2. Go online with your project.
3. Right-click the module you want to calibrate and choose Properties.

b ¥ Alarm Manager W
4 - Assets A New Module. h
Add-On Instructions Merviar julas.
4 .l Data Types ! h
= User-Defined & Cut Ctri+X
= Strings [']—] Copy Ctrl+C
@ Add-On-Defined ol i <y
» i Predefined o

» 1 Module-Defined N h

Trends Delete Delete
. Logical Model Sross Rufurarias ciri+E
4 w!1/O Configuration 5
4 B9 1756 Backplane, 1756-A7
[@[0] 1756-L85E Single L0
§ (1] 1756-OF8I/A locd
§ 2] 1756-IF8I/A Reic

1 [3] 1756-IRT8I/A [

4. On the Configuration tab, make sure the Input Type for each channel to
be calibrated is set to Thermocouple (mV).

=-Ch

The sensor type selection does not impact calibration.

5. Make sure that the controller is in Program Mode or the Connection is
Inhibited (available via the Connection tab).

The 1756-IRT8I, 1756-IRT8IK module can only be calibrated when the
Connection is inhibited.
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General
Connection
Module Info
I-Channels
[=-Ch0O

| Alarms
=-Cho1

' - Alarms
[=-Ch02

| L Alams

i
I

- CJ Channel
Calibration
- Time Sync

6. On the Calibration tab, click Start Calibration.

Calibration
o Calibration A
Channel| Calibration Range Calg;:"m Offset ng‘b:::“
(mV / Ohms) 3
D | -100mV to 100mV | 1.002400 | -0.297961 OK
1| -100mV to 100mV | 0.999688 | 0.052154 OK
2 | 100mV o 100mV | 1.000778 | -0.414066 OK
3| -100mVto 100mV | 0.999530 | 0.226808 0K
4| -100mVto 100mV | 1002280 | 1202958 oK
5 | -100mVto 100mV | 0.999631 | 0190176 OK 'é':,f;':,:ﬁ:”;ﬁ;‘;g
6 -100mV to 100mV | 1.000077 | -0.055569 OK
7 -100mV to 100mV | 1.001294 | -0.664592 oK

Status: Inhibited 0K | Cancel Apply Help |
7. Verify the warning message and when safe to proceed, click OK.
Logix Designer X

132

DANGER: Calibration should not be performed on a module currently being used for control.

: All channels will freeze at their current values and control may be interrupted.

Continue with Calibration?

Help

8. Select the channels to be calibrated and click Next.

Calibration Wizard - Select the Channel(s) to Calibrate

Select the channel(s) to
calibrate using the
"Calibrate?” checkbox.

Then choose to either
Calibrate the Channels
in Groups or Calibrate
Channels One Channel
ata Time

Press "Next" to continue.

™ ' Calibration -
Channf/c;litﬁne? \:alibmiun Range Calg::a" Offset Cag:i::n
(mV / Ohms)

0 ~ -\00mV to 100mV | 1.002400 | -0.297961 OK
1) [] -1pO0mV to 100mV | 0.999888 | 0.052154 OK
E -1§0mV to 100mV | 1.000778 | -0.414066 OK
3 (] -pomV to 100mV | 0999530 | 0.226808 OK
4 ] -fPomV to 100mV | 1.002280 | -1.202958 0K
5\ [] J00mV to 100mv | 0.999631 0.190176 0K
6\ [] J100mV 10 100mV | 1.000077 | -0.055569 OK
k" / -100mV to 100mV | 1001294 | -0.664592 OK

(@ Calibrate Channels in

<Back

Help
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The Attach Low Reference Voltage Signals dialog box appears, as shown
below. It indicates the channels are calibrated for a low reference and the
range of the calibration.

9. Set the calibrator for the low reference and apply it to the module.
10. Click Next.

Calibration Wizard - Attach Low Reference Voltage Signals X

Attach Low Reference : o Low
Voltage signal(s) to Channel | Calibrate? | C Range Refi

selected channel(s). (mV)
-100mV to 100mV 0.00

K]

Channels: 0

Press "Next" to start
calibration.

e |wln]l=]e

o

~

L

The Group Low Reference Results dialog box appears, as shown below. It
indicates the status of each channel after calibrating for a low reference.

11. If channels are OK, click Next.

Calibration Wizard- Group Low Reference Results X
Press "Next" to go on to : . Low
High Reference test. Channel | Calibrate? | Calibration Range Re{er\e{r;ce Status
m

0 [v] -100mV to 100mV 0.00 oK

- —

2 L

3 L

3 =

: =

6 L

7

Retry Stop Help
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If any channel reports an error, return to step 9 and click Retry until the
status 1s OK.

If the error persists indefinitely, click Stop to exit calibration. The
channel remains calibrated to the accuracy level achieved at factory
calibration.

The Attach High Reference Voltage Signals dialog box appears, as shown
below. It indicates the channels are calibrated for a high reference and
the range of the calibration.

12. Set the calibrator for the high reference voltage and apply it to the
module.

13. Click Next.

Calibration Wizard - Attach High Reference Voltage Signals X
Attach High Reference ) High
Voltage signal(s) to Channel | Calibrate? | Calibration Range Reference
selected channel(s). (mV)

0 > -100mV to 100mV 100.00
Channels: 0 1 ]

5 —
Press "Next" to start 3 —
calibration. 4

5 L]

5 L]

<Back " Stop Help

The Group High Reference Results dialog box indicates the status of each
channel after calibrating for a high reference.
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14. If channels are OK, click Next.

Press "Next" to continue.

Calibration Wizard- Group High Reference Results

High
Channel | Calibrate? | Calibration Range Reference | Status
(Ohms)
0 |v] 0 Ohm to 500 Ohms | 487.00 OK
1 [
: =
3 -
- —
5 L]
5 L
- =
Retry Stop Help

If any channel reports an error, return to step 12 and click Retry until the
status 1s OK.

If the error persists indefinitely, click Stop to exit calibration. The
channel remains calibrated to the accuracy level achieved at factory

calibration.

15. When the Calibration Completed dialog box appears, click Finish.

Calibration of selected
channel(s) has been
completed successfully.

The calibration
constants of the selected
channel(s) have been
saved.

Calibration Wizard - Calibration Completed

. e Low High
Channel | Calibrate? | Calibration Range e Status Baence Status
0 ™ -100mV to 100mV | 0.00 mV OK | 100.00mV | OK
- =
2
3 L
4
5 L]
6 L |
7 L]
Help
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Calibrate the Output Module vou can calibrate the 1756-0F81, 1756-OF8IK module for use with the following
output types:

« Current (mA)
«  Voltage (V)

IMPORTANT  This section shows how to calibrate the 1756-0F8I, 1756-0F8IK modules
for use with only current outputs.
The calibration process is generally the same if you calibrate the
module for use with voltage inputs except for the following differences:
« You connect a voltage meter to the module.
« The low reference signal measured at the module is in volts.
« The high reference signal measured at the module is in volts.

Calibrate the 1756-0F8I, 1756-0F8IK Module for a Current Output Type

When calibrating an output channel for use with a current output type, the
Logix Designer application commands the module to output specific levels of
current. You must measure the actual level and record the results to account
for any module inaccuracies.

Follow these steps to calibrate your module.
1. Connect your current meter to all module channels being calibrated.
2. Go online with your project.
3. Right-click the module you want to calibrate and choose Properties.

ife LUYILGI IVIUUC]
4 .!1/O Configuration Local:3
4 B3 1756 Backplane, 1756-A7 s
[= [0] 1756-L85E Single_Controller
i [1] 1756-OF8I/A local_v_c_outpu e B
3 121 1756-IF81/A o 3
¥ 3] 1756-IRT8I/A PR MO
4 ¥s Ethemnet & Cut Ctri+X 1
[@ 1756-L85E Single_Controller g Copy e 3
Module Defined Tags = Ctrl+ 3
< Local:1:l . 3
< Local:1:0
@ Local:1:.C Delete Delete 33
Description Cross Reference Ctri+E 3]
Status Running 3
Mandula Fanlt

£

Properties Alt+Enter
T2 Controller Organizer fiin Logical Organizer %

Errors [Em|Search Results Wat::h

4. Onthe Configuration tab, make sure the Output Type for each channel to
be calibrated is set to Current (mA).

5. Make sure that the controller is in Program Mode or the Connection is
Inhibited (available via the Connection tab).

The module can only be calibrated when the Connection is inhibited.
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- General
- Connection
~Module Info

- Time Sync

Status: Inhibited

6. On the Calibration tab, click Start Calibration.

Calibration
o Calibration "
Channel | Calibration Range Calg;ai:‘mn Offset Ca;:):::n
(mA/V)
0 OmAto 20mA | 0.999599 | 0.000275 OK
1 OmA to 20mA 0.999459 | 0.000458 OK
2 OmA to 20mA | 0.999581 | 0.000305 OK
3 OmA to 20mA | 0.999581 | 0.000305 0K
4 OmA to 20mA 0.999407 | 0.000336 OK
5 OmA to 20mA 0.999913 | 0.000336 OK
6 OmAto 20mA | 0.999494 | 0.000305 OK
7 OmA to 20mA 0.999337 | 0.000397 OK

3

Module Last Successfully
Calibrated on: 1/16/2017

Cancel

Apply

Help

7. Verify the warning message and when safe to proceed, click OK.

Logix Designer

Continue with Calibration?

.’ Cancel Help
——

X

DANGER: Calibration should not be performed on a module currently being used for control.
All channels will freeze at their current values and control may be interrupted.

8. Select the channels to be calibrated and click Next.

Calibration Wizard - Select the Channel(s) to Calibrate X
N
Select the channel(s) to ibrati Calibration ibrati
s o ChannT/CaIibrate? Calibration Range | C20raton | ™ ofisey [ Capbration
"Calibrate?" checkbox. (mA V)
0 | O0mA to 20mA 0.999599 0.000275 oK
e e 1 [] DmA to 20mA 0.999459 0.000458 oK
en choose to either
Calibrate the Channels 2 PmA to 20mA 0.999581 0.000305 oK
in Groups or Calibrate B PmA to 20mA 0.999581 | 0.000305 OK
Channels One Channel 4 | | (0mA to 20mA 0.999407 0.000336 0K
ata Time [ | | l OmA to 20mA 0.999913 0.000336 oK
B [] OmA to 20mA 0999494 0.000305 oK
. . 7 [] OmA to 20mA 0.999337 0.000397 oK
Press "Next" to continue. e
@Callbmte Channels in Groups () Calibrate Channels One at a Time
<Back Stop Help
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The Output Reference Signals dialog box appears. It indicates the
channels are calibrated for a low reference and the calibration range.

9. Click Next.

Calibration Wizard - Output Reference Signals b4
Press "Next" to start the o Low
selected channels Channel | Calibrate? | Calibration Range | Reference
producing the reference (mA)
signal. 0 ™ OmA to 20mA 4.00

- =
Channels: 0 2 =

3

3 =

6

> —

<Back Stop Help

The Measure and Record Values dialog box appears.

10. For each channel being calibrated, use your current meter to measure the
reference value of each channel individually.

11. In the Recorded Reference (mA) column record the measured value for
each channel that was recorded and click Next.

Calibration Wizard - Measure and Record Values /\ X
Measure the output Low Recorded

values for the selected Channel | Calibrate? | Calibration Range | Referencefl Reference
channels using a (mA) (mA)
multimeter with an OmA to 20mA 4.00 4.0020000
accuracy of at least 4
decimal places.

(=

Channels: 0

Enter the measured
value for each channel
in the "Recorded

Reference" column. — v

Press "Next" to continue.

1 3] IS 1) O B =3

The Group Low Reference Results dialog box indicates the status of each
channel. If the status is not OK for any channels, repeat the
calibration process.

12. Click Next.
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Calibration Wizard- Group Low Reference Results X
Press "Next" to go on to i L Low Recorded
High Reference test. Channel | Calibrate? | Calibration Range | Reference | Reference | Status
(mA) (mA)

0 V] OmA to 20mA 4.00 4.0020000 | OK

1 [

= =

3

4 L]

z =

= S

7

Retry Help

The Output Reference Signals dialog box appears, as shown below. It
indicates the channels are calibrated for a high reference and the
calibration range.

13. Click Next.

Calibration Wizard - Output Reference Signals X
Press "Next" to start the High
selected channels Channel | Calibrate? | Calibration Range | Reference
producing the reference (mA)
signal. 0 V| 0mA to 20mA 20.00

1
Channels: 0 2

3 Ll

4 | -

5 L]

Z —

L []

<Back Stop Help

The Measure and Record Values dialog box appears.

14. For each channel being calibrated, use your current meter to measure the
reference value of each channel individually.
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15. In the Recorded Reference (mA) column record the measured value for
each channel that was recorded and click Next.

Calibration Wizard - Measure and Record Values /\ %
Measure the output : o High /Fiecurded
values for the selected Channel | Calibrate? | Calibration Range | Referencef Reference
channels using a (mA) (mA)
multimeter with an 0 ~ OmA to 20mA 20.00 19.990000
accuracy of at least 4 1
decimal places. 2 —
Channels: 0 3 L

4
Enter the measured 5 L] \
value for each channel 6 ]
in the "Recorded 7 1 \
Reference” column. —

V

Press "Next" to continue.

The Group High Reference Results dialog box indicates the status of each
channel. If the status is not OK for any channels, repeat the
calibration process.

If the error persists indefinitely, click Stop to exit calibration. The
channel remains calibrated to the accuracy level achieved at factory
calibration.

16. Click Next.

Calibration Wizard- Group High Reference Results X
Press "Next" to continue. _ High Recorded
Channel | Calibrate? | Calibration Range | Reference | Reference | Status
(mA) (mA)

0 v OmA to 20mA 20.00 19.990000 | OK

1 L]

2

3 [

. =

5 L]

6 I

= =

Help
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The Calibration Completed dialog box indicates the status of each

channel.

17. Click Finish.

Calibration Wizard - Calibration Completed

Calibration of selected ) o Low High
channel(s) has been Channel | Calibrate? | Calibration Range Recorded Status Rer ided Status
completed successfully.

0 [v] OmAto 20mA | 4.0020000 mA | OK | 19.990000 mA | OK
The calibration ; —
cc of the selected
channel(s) have been 3 LJ
saved. 4 L

: —

B =

7

Retry Stop Help
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Notes:
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Troubleshoot Your Module

ControlLogix® analog I/O module have status indicators on the front of the
module that are used to monitor module operation.

Status Indicators for the

1756-1F8l, 1756-IF8IK Module  nsicator

Status

Description

-6) ANALOG INPUT 0K

3

Steady green

The module is in a normal operating state in Run mode.

Flashing green

The module passed internal diagnostics and is not actively controlled or
the connection is open and the controller is in Program mode.

Flashing red

Previously established communication has timed out.

Steady red

Replace the module.

sT DDDDDDDDOﬁ

r 00000000 Steady yellow The channel is operating as expected.
) ST Flashing yellow The channel is being calibrated.
off The channel is not in use or is faulted.
0ff The channel is operating as expected or it is not in use.
The channel is faulted. Possible causes of the fault include:
« Underrange/overrange detection
« Sourcing Over Current
FLT Steady red « CRC from ADC always Bad
« Wire off detection
For more information on these causes see Chapter , 1756-1F8I, 1756-1F8IK
Isolated Analog Input Module on page 35
) The channel is faulted and is being calibrated. See the previous row for
Flashing red more information about faults.
Status Indicators for the
1756'|RT8|, 1756'|RT8|K Indicator Status Description
Module Steady green The module is in a normal operating state in Run mode.

Flashing green

The module passed internal diagnostics and is not actively controlled or
the connection is open and the controller is in Program mode.

Flashing red

Previously established communication has timed out.

Steady red

Replace the module.

Steady yellow

The channel is operating as expected.

Flashing yellow

The channel is being calibrated.

off

The channel is not in use or is faulted.

0K
-@ RTD/TC/mV INPUT
ol
st IZIIZIIZIIZIIZIIZIIZIIZIo
rr0000000O0O" ST
6]
FLT

off

The channel is operating as expected or it is not in use.

Steady red

The channel is faulted. Some possible causes of the fault include:

« Underrange/overrange detection

« Wire off detection

« CRC from ADC always Bad

For more information about these causes, see Chapter 4 on page 53.

Flashing red

The channel is faulted channel is being calibrated. See the previous row
for more information about faults.
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Status Indicators for the
1756-IR12, 1756-IR12K
Module

-£) RTD INPUT

o+

st 0000000
ar 10000000k
st Q000

ar 1000

@[ Mas

Status Indicators for the
1756-IT16, 1756-IT16K Module

_@ TC/mV INPUT

st JO0O04oo g

ar00000000%

st JO000000 g
ar(J0000000

Indicator Status Description
Steady green The module is in a normal operating state in Run mode.
Flashing areen The module passed internal diagnostics and is not actively controlled or
0K 99 the connection is open and the controller is in Program mode.
Flashing red Previously established communication has timed out.
Steady red Replace the module.
Steady yellow The channel is operating as expected.
ST Flashing yellow The channel is being calibrated.
Off The channel is not in use or is faulted.
0ff The channel is operating as expected or it is not in use
The channel is faulted. Some passible causes of the fault include:
« Underrange/overrange detection
« Wire off detection
Steady red
FLT Y - CRC from ADC always Bad
For more information on these causes see Chapter 4, Temperature-
sensing Analog Modules on page 53
. The channel is faulted and is being calibrated. See the previous row for
Flashing red more information about faults.
Indicator Status Description
Steady green The module is in a normal operating state in Run mode.
Flashing areen The module passed internal diagnostics and is not actively controlled or
0K 99 the connection is open and the controller is in Program mode.
Flashing red Previously established communication has timed out.
Steady red Replace the module.
Steady yellow The channel is operating as expected.
ST Flashing yellow The channel is being calibrated.
off The channel is not in use or is faulted.
off The channel is operating as expected or it is not in use.
The channel is faulted. Some possible causes of the fault include:
« Underrange/overrange detection
« Wire off detection
Steady red
FLT yr + CRC from ADC always Bad
For more information on these causes see Chapter , Temperature-
sensing Analog Modules on page 53
Flashing red The channel is faulted and is being calibrated. See the previous row for

more information about faults.
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Status Indicators for the

1756'0"-8', 1756'0"-8"( Indicator Status Description
Module Steady green The module is in a normal operating state in Run mode.
Flashing areen The module passed internal diagnostics and is not actively controlled or
0K 99 the connection is open and the controller is in Program mode.
(5> ANALOG OUPUT Flashing red Previously established communication has timed out.
8 Steady red Replace the module.
st 000000000 Steady yellow The channel is operating as expected.
rr0000000O0OK ST Flashing yellow The channel is being calibrated.
6] 0ff The channel is not in use or is faulted.
0ff The channel is operating as expected or it is not in use
The channel is faulted. Some passible causes of the fault include:
« Triggered clamp alarm
« Wire off detection
« Qutput Data received was NotANumber
« DAC error
Steady red
FLT il + CRC writing to DAC bad for last 10 attempts
« Value written to DAC does not match value read from DAC (checked
once a second)
For more information on these causes see Chapter , 1756-0F8l, 1756~
OF8IK Isolated Analog Output Madule on page 81
. The channel is faulted and is being calibrated. See the previous row for
Flashing red more information about faults.
Use Loglx DeSIgner The Logix Designer application indicates fault conditions in the following
Application for ways:
Troubleshooting « Warning signal on the main screen next to the module - This occurs
when the connection to the module is broken.
Controller Organizer v+ O X
@ =
4 (© SafetyTask (20 ms) A

b 4 SafetyProgram
Unscheduled
4 . Motion Groups

Ungrouped Axes
P 1% Alarm Manager
4 . Assets

Add-On Instructions
4 ! Data Types
@ User-Defined
a Strings
i« Add-On-Defined
b 1 Predefined
b 15 Module-Defined L
Trends
' Logical Model
4 .4 |/0 Configuration
4 B39 1756 Bastkents
[B[0] 1756-L85E Single_Controller
@ [1] 1756-0F8I/A local_v_c_output_module
f [2] 1756-IF8I/A

RTOL/A

4 Z5 Ethernet
[& 1756-L85E Single_Controller v
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«  Message in a screen’s status line.

Logix Designer - Single_Controller in UM540.ACD [1756-L85E 33.11] - =] X
[ ot proparos o 7 ore oo

- General Channels
i~ Connection
i~ Module Info 7 -
o Disable Output State During : :
.: (iﬁ.ac:r:wr:]eols Channel| ~p - et | Output Type | Output Range Piowan Wods =TT High Signal Low Signal
I T L Limits 0 [[] |Cument +|OmAto20mA |v|Hold Last State v|Hold Last State | 20.0
| =-Chol 1 [] |Curent ~|0mAto 20mA |v | Hold Last State _~|{Hold Last State |} 20.0

i Limits 2 [[] |Cument ~~|OmAto20mA | Hold Last State w|Hold Last State  ~| 20.0
| E=-Cho2 3 [] |Cument | OmAto20mA || Hold Last State | Hold Last State o~ 20.0

L Limits 4 [] [Cument +]OmAto20mA |v|Hold Last State | v|Hold Last State | 20.0|
| £-Cho3 5 [[] |Curent ~|OmAto20mA |v|Hold Last State | Hold Last State || 20.0
| - Limits 3 Current | OmA to 20mA | v ||Hold Last State [ Hold Last State |~ 20.0
| 8 Ch“ I [1 [Cument w|0OmA to 20mA || Hold Last State _¥|Hold Last State  ~| 20.0|
i Limits
=R

I L Limits
| 2-Choé
|1 L Limits

=-Cho7
1 Limits.
i Calibration

Time Sync

&
< >
(’Stalus: Faulted Cancel Apply Help

On the Module Info tab, in the Status section, the Major and Minor
Faults are listed along with the Internal State of the module.

« Notification in the Tag Editor - General module faults are also reported
in the Tag Editor. Diagnostic faults are reported only in the Tag Editor.

The Value field indicates a fault with the number 1.

Name =2/« Value -
b Local:1:C
= e
b Local:1:L.Fault 231111 11111111

al:1:1.CIPSyncValid

Local:1:.CIPSyncTimeour

Local:1:.CIPSyncOffsetlump 0

b Local:1:1.Ch {.}
b Local:1:l.Timestamp {ued
b Local:1:l.RollingTimestamp 642
» Local1:0 i)
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Fault Type Determination

When you are monitoring configuration properties in the Logix Designer
application and receive a communication fault message, the Connection tab
indicates the type of fault under Module Fault.

Logix Designer - Single_Controller in UM540.ACD [1756-L85E 33.11] - a X

[ ot proparis o 75 ore 0v, <

General

Connection

Meodule Info
=I-Channels

=-Ch00

- - Limits

=+Ch01

- Limits

= Ch02

Limits
—-Ch06
| Limits
=-Ch07
Limits
Calibration
Time Sync

Status: Faulted

Connection

Requested Packet Interval (RPI): 10.0

[Jinhibit Module

[“IMajor Fault On Controller If Connection Fails While in Run Mode

Enable Automatic Diagnostics

Module Fault

(Code 16#0204) Connection Request Error: Connection request timed out.

| ms(1.0-750.0)

i) Disabling this feature will prevent this device I‘(L‘xa
publishing diagnostics to FactoryTalk Alarms and Events.

Cancel Apply Help

Troubleshoot Incorrect
Readings on the Module

Incorrect temperature, current, or voltage readings on temperature-sensing
and current/voltage I/O modules are often considered to be the result of a
module needing to be calibrated. This is typically not the case.

ControlLogix analog I/O modules are calibrated before shipment from the
factory and maintain a high degree of module accuracy throughout their
lifespan. Additionally, 1756-IRT8I, 1756-IRT8IK module channels that are
configured for Thermocouple inputs perform a resistance self-calibration
when the module power is cycled.

The following sections describe tasks that you can use to troubleshoot
your module:

« 1756-IRT8I, 1756-IRT8IK and 1756-IT16, 1756-1T16K Modules - Incorrect
Temperature Readings

« 1756-IRT8I, 1756-IRT8IK and 1756-IR12, 1756-I1R12K Modules -
Incorrect RTD Readings
« 1756-1F8I, 1756-IF8IK Module - Incorrect Input Voltage/Current Readings

« 1756-OF8I, 1756-OF8IK Module - Incorrect Output Voltage/Current
Readings
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1756-IRT8I, 1756-IRT8IK and 1756-IT16, 1756-IT16K Modules - Incorrect
Temperature Readings

To determine the cause of the incorrect reading, first determine the nature of
the incorrect reading. For example, the module can perform as follows:

« The module always reads maximum.

« The module always reads minimum.

« The module reads erratically (data jumping around).

« The module reads with an offset over the entire range.

First, complete the following tasks.

1. To verify that the module is powered and communicating, check the
status indicators.

Red or flashing green status indicators indicate a problem. For more
information on the module status indicators, page 143.
2. Check the module wiring to verify the following:
« The wiring is correct.
« The wiring is intact.
« The CJC sensors, if being used, are installed correctly.

IMPORTANT  Remember, if you choose to use CJC sensors with the madule,
you must use the sensors at both connection positions, that is,
the top and bottom of the module.

You cannot use only one CJC sensor with the module.

For more information on using CJC sensors with the module, see
Cold Junction Compensation on page 68.

3. Ifthe status indicators indicate that the module is communicating as
expected and all module wiring is correct, complete the following tasks.

a. Disconnect the thermocouple from the channel in question.
b. Connect a thermocouple emulator directly to the channel in question.

The emulator provides voltage at the channel that is equivalent to the voltage
expected for the thermocouple type it is emulating:

« Ifthe emulator temperature report is correct, the module is performing
as expected. In this case, the thermocouple and wiring are likely the
cause and must be checked again.

« Ifthe emulator temperature report is incorrect, the module hardware,
configuration, or the software application are likely the cause. In this
case, check the Logix Designer application project.

We highly recommend using a thermocouple emulator for initial
troubleshooting. In lieu of an emulator, you can apply a millivolt signal to the
input. The module must be configured to read a millivolt signal. If the module
is reading back the millivolt correctly, then the module is performing as
expected.

If the previously listed tasks fail to resolve your issue with incorrect
temperature readings on your module, use the following table.
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Table 22 - Troubleshoot Incorrect Temperature Readings

Possible Cause of Incorrect
Reading

Description

Recommended Action

Open circuit

A thermocouple reading maximum (upscale) usually means that
there is an open circuit condition.

The module indicates this condition through the following:

« The FLT status indicator for the channel becomes steady red.

« The L.Ch[x]Overrange tag is set to 1.

X represents the channel number.

If the sensor type is Temperature, input data from the channel
changes to the highest scaled temperature value associated
with the sensor type.

If the sensor type is mV, the input data for the channel changes
to the scaled value associated with the overrange signal value.

One of the following:

« Check the wiring, terminations, and for an open thermocouple.

« Make sure that the length of the thermocouple cable is within
module specifications. Wire length that is too long has a higher
impedance, and can be interpreted as an open circuit.

Short-circuited input

Thermocouple reading 0 mV can mean that there is a short-
circuited input.
In some applications, the thermocouple reading 0 mV is correct.

Check wiring and correct terminations.

Electrical noise

Erratic readings, that is, data fluctuating more than is typical, are
a product of noise. An oscilloscope shows the magnitude of noise.

« Disconnect all but one thermocouple to see if channels are
affecting each other, that is, there is bleed-over.

« Eliminate or suppress the effect of noise.
Employ hardware or software filters provided by the 1756-IRT8I,
1756-IRT8IK module, such as the Notch Filter.

DC signal on top of the
thermocouple signal

Offset readings can be caused by a DC signal riding on top of the
thermocouple signal. An oscilloscope shows the magnitude of the
offset.

Disconnect all but one thermocouple to see if channels are
affecting each other, that is, there is bleed-over.

Module is in calibration mode

Incorrect readings can be a result of the module being calibrated
when the reading occurs.

Make sure that the module is not in calibration mode.
This symptom is module-dependant, but in general, specific bits
have to be turned on to enable calibration.

Temperature reading difference
between maximum and minimum
temperatures

All'input channels on a module can use the same configuration
and measure the same ambient temperature.

A temperature reading difference between upper and lower
channels up to -13.33...-12.22 °C (8...10 °F). can cause incorrect
readings.

To improve the temperature reading, we recommend that you
select remote cold junction compensation and wire to a
1492-AIFM8TC-3 IFM module.

CJC sensor is defective or installed
incorrectly

Offset readings can be a result of a defective CJS or incorrect CJS
properly.

Check the module input data for a CJC sensor defective
diagnostic bit. Thermocouples also report back ambient
temperature and provide an accurate ambient temperature if the
CJC sensor is healthy, wired properly, and the module is operating
within specifications.

Incorrect reading soon after
module installation

One of the following:

« Incorrect readings at initial module installation and
configuration are often the result of installation and
configuration errors.

« Incorrect readings at installation of an existing, previously-
working module are more likely the result of a hardware failure.

One of the following:

« If the error is occurring on a new module installation and
configuration, make sure that those tasks were completed
corrected and correct any errors that you find.

« If the error is occurring on an existing, previously working

module, diagnose the hardware failure and correct it.
If more than one channel is experiencing the incorrect readings
in this case, disconnect all thermacouples except one. This can
help determine if it is external hardware or the module itself is
the cause.
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1756-IRT8I, 1756-IRT8IK and 1756-IR12, 1756-IR12K Modules -
Incorrect RTD Readings

To determine the cause of the incorrect reading, first determine the nature of
the incorrect reading. For example, the module can perform as follows:

« The module always reads maximum.

« The module always reads minimum.

« The module reads erratically (data jumping around).

« The module reads with an offset over the entire range.

First, complete the following tasks.

1. Check the status indicators to verify that the module is powered and
communicating.

Red or flashing green status indicators indicate a problem. For more
information on the module status indicators, page 143.

2. Make sure wiring is intact and correct.

3. Ifthe status indicators indicate that the module is communicating as
expected and all module wiring is correct, complete the following tasks.

a. Disconnect the RTD from the channel in question.
b. Connect an RTD emulator directly to the channel in question.

The emulator provides voltage at the channel that is equivalent to the
voltage expected for the RTD type it is emulating.

- Ifthe ohms value reports back correctly then the module is performing
as expected. In this case, the RTD and wiring are likely the cause and
must be checked again.

- If the ohms value reports back incorrectly, the module hardware,
configuration, or the software application are likely the cause. In this
case, check the Logix Designer application project.

We highly recommend using an RTD emulator for initial
troubleshooting. In lieu of an emulator, you can apply a known ohms
value to the input. The module must be configured to read an ohms
value. If the module is reading back the ohms correctly, then the module
is performing as expected.
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If the previously listed tasks fail to resolve your issue with incorrect RTD
readings on your module, use the following table.

Table 23 - Troubleshoot Incorrect RTD Readings

Possible Cause of Incorrect
Reading

Description

Recommended Action

Wire Off

When using a 3-wire RTD device
and any of the following:

« One wire is disconnected
from any of the channel's
terminals.

Wires are disconnected from
any combination of terminals:
- IN_x(+)/A

- INX-)/B

- IN_x/RTD C

All of the wires are
disconnected from the
channel.

The following occurs:

« Input data for the channel
changes to the highest scaled
temperature value associated
with the selected sensor type.
The I.Ch[x].0verrange tag is
settol.

X represents the channel
number.

When using a 4-wire RTD

device and any of the following:

» Awire is disconnected from
only terminal IN_X(-)/B.

« Wires are disconnected from

any combination of the

channel's terminals, that is:

- INX(+)A

- INX-)/B

- INX/RTDC

- INX/RTDD

IMPORTANT: There is one

combination exception that

does not apply.

A wire off condition is not

detected when wires are

simultaneously disconnected

from only IN_x/RTD C and

IN_x/RTD D terminals.

All wires are disconnected

from the module.

If bullet 1, the following occurs:

« Input data for the channel
changes to the lowest scaled
temperature value associated
with the selected sensor type.

« The I.Ch[x].Underrange tag is
settol.

X represents the channel
number.

If bullets 2 or 3, the following

occurs:

« Input data for the channel
changes to the highest scaled
temperature value associated
with the selected sensor type.

« The L.Ch[x].Overrange tag is
settol.

X represents the channel
number.

« Check the wiring, terminations, and for an open wire.

« Make sure the length of the RTD cable is within module
specifications.
Wire length that is too long has a higher impedance, and can be
interpreted as an open circuit.

Electrical noise

Erratic readings, that is, data fluctuating more than is typical, are
a cause of noise. An oscilloscope shows the magnitude of noise.

Disconnect all but one RTD to see if channels are affecting each
other, that is, there is bleed-over.

- Eliminate or suppress the effect of noise.

Employ hardware or software filters provided by the 1756-IRT8I,
1756-IRT8IK module, such as the Notch Filter.

DC signal on top of the
thermocouple signal

Offset readings can be caused by a DC signal riding on top of the
thermocouple signal. An oscilloscope shows the magnitude of the
offset.

Disconnect all but one RTD to see if channels are affecting each
other, that is, there is bleed-over.

Module is in calibration mode

Incorrect readings can be a result of the module being calibrated
when the reading occurs.

Make sure the module is not in calibration mode.
This symptom is module dependent, but in general, specific bits
have to be turned on to enable calibration.

Incorrect reading soon after
module installation

One of the following:

« Incorrect readings at initial module installation and
configuration are often the result of installation and
configuration errors.

« Incorrect readings at installation of an existing, previously-
working module are more likely the result of a hardware failure.

One of the following:

« If error is occurring on a new module installation and
configuration, make sure that those tasks were completed
corrected and correct any errors you find.

« If the error is occurring on an existing, previously-working
module, diagnose the hardware failure and correct it. If more
than one channel is experiencing the incorrect readings in this
case, disconnect all thermocouples except one. This can help
determine if it is external hardware or the module itself is the
cause

Grounded RTD

Due to the module's excitation current traveling on an RTD lead
that is grounded there can be errant ground paths which would
cause inaccuracies to the RTD measurements.

Eliminate the ground or use a signal conditioner/isolator.
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Table 23 - Troubleshoot Incorrect RTD Readings (Continued)

Possible Cause of Incorrect
Reading

Description

Recommended Action

Lead Compensation

An RTD sensor requires at least three leads to compensate for
lead resistance error, caused by resistance mismatch. The
amount of error eliminated depends upon the difference between
the resistance values of the lead wires. The closer the resistance
values are to each other, the greater the amount of error that is
eliminated

To verify that the lead resistance values match as closely as
possible:

- use heavy gauge wire (16-18 gauge)

« keep lead distances less than 1000 feet

« use quality cable that has a small tolerance impedance rating.

Sensor Offset

The software configured Sensor Offset value is summed with the
input data value.

Verify that the Sensor Offset feature is desired.

Programming and Configuration

One of the following:

« Input value read from correct data tag.

« Channel configured for correct range.

« Signal and Engineering units are set correctly and equal.

If the incorrect input data value is in a secondary location, for
example, an HMI device, verify the base tag value in the controller.
Correct module configuration as needed.
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1756-1F8I, 1756-1F8IK Module -

Readings

Incorrect Input Voltage/Current

To determine the cause of the incorrect reading, first determine the nature of
the incorrect reading. For example, the module can perform as follows:

« The module always reads maximum.

« The module always reads minimum/zero/negative.

« The module reads voltage/current erratically (data jumping around).

« The module reads with an offset over the entire range.

First, complete the following tasks.

1. Check the status indicators to verify that the module is powered and

communicating.

Red or flashing green status indicators indicate a problem. For more
information about status indicators, page 143.

2. Make sure that wiring is intact and correct, and that the current or
voltage input is wired to the corresponding terminals and with proper

polarity.

3. Ifthe status indicators indicate that the module is communicating as
expected and all module wiring is correct, complete the following tasks.

a. Disconnect the transmitter from the channel in question.

b. Connect a known voltage/current source directly to the module.

A known voltage/current source provides voltage/current at the
channel equivalent to the voltage/current expected from the

transmitter.

- Ifthe voltage/current reports back correctly then the module is
performing as expected. In this case, the transmitter or wiring are

likely the cause.

- Ifthe applied voltage/current source is not reporting back correctly,
then the module hardware, configuration, or the software application

are likely the cause.

We highly recommend using a known voltage/current source for initial

troubleshooting.
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If the previously listed tasks fail to resolve your issue with incorrect voltage or
current readings on your module, use the following table.

Table 24 - 1756-1F8l, 1756-1F8IK Module - Troubleshoot Incorrect Input Voltage/Current Readings

Possible Cause of Incorrect
Reading

Description

Recommended Action

Open wire

The following occurs:
When the module is used in « Input data for that channel
Voltage mode and any of the changes to the scaled value

following: associated with the
« Awire is disconnected from overrange signal value of the
the module. selected operational range.

o Ah4-wire transmitter hasno |+ The I.Ch[x].0verrange
power applied. (x=channel number) tag is set
tol.

« Check the wiring to verify that all wires are connected.
« Verify that the 4-wire transmitter, if used, is powered.

When the module is used in
Current mode and any of the

following:
‘ ﬁhglgogutljésconnected from The following occurs:

S « Input data for that channel
: tTt:]: E]LELTedlsconnected from changes to the scaled value

associated with the
underrange signal value of
the selected operational
range.

The external loop power is not
wired correctly, not working
or the module is configured to

supply loop power andisnot. | 7p,o I.Ch[x].Underrange

required. - .
The module supplied loap (t)[() fhannel number) tag is set

power is not wired correctly,
not working or not configured
to supply loop power when
required.

Check all wiring to verify that all wires are connected.

Check the RTB to verify that it is fully seated on the module.

« If an external power source is providing loop power, verify

the following:

- The external power source is properly wired.

- Module configuration accurately indicates that an external
power source is providing loop power.

If the module is providing loop power internally, verify

the following:

- The module is properly wired.

- Module configuration accurately indicates that loop power is
being supplied internally.

Short-circuited input

Reading the minimum can mean that there is a short-circuited
input.

Check wiring and correct terminations.

Incorrect polarity

The wiring polarity of the transmitter and loop power must match
the wiring diagrams, or negative readings can result.

Check wiring polarity of the transmitter and the loop power
source.

Electrical noise

Erratic readings, that is, data fluctuating more than is typical, are
a cause of noise. An oscilloscope shows the magnitude of noise.

« Disconnect all but one input to see if channels are affecting
each other, that is, there is bleed-over.

« Eliminate or suppress the effect of noise.
Employ hardware or software filters provided by the 1756-IF8I,
1756-1F8IK module, such as the Notch Filter.

DC signal on top of the input signal

Offset readings can be caused by a DC signal riding on top of the
input signal. An oscilloscope shows the magnitude of the offset.

Disconnect all but one input to see if channels are affecting each
other, that is, there is bleed-over.

Module is in calibration mode

Incorrect readings can be a result of the module being calibrated
when the reading occurs.

Make sure the module is not in calibration mode.
This symptom is module dependent, but in general, specific bits
have to be turned on to enable calibration.

Incorrect reading soon after
module installation

One of the following:

« Incorrect readings at initial module installation and
configuration are often the result of installation and
configuration errors.

« Incorrect readings at installation of an existing, previously-
working module are more likely the result of a hardware failure.

One of the following:

« If the error is occurring on a new module installation and
configuration, make sure that those tasks were completed
corrected and correct any errors you find.

If the error is occurring on an existing, previously-working
module, diagnose the hardware failure and correct it. If more
than one channel is experiencing the incorrect readings in this
case, disconnect all inputs except one. This can help determine
if it is external hardware or the module itself is the cause.
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Table 24 - 1756-IF8I, 1756-IF8IK Module - Troubleshoot Incorrect Input Voltage/Current Readings (Continued)

Possible Cause of Incorrect
Reading

Description

Recommended Action

One of the following:

« Short-circuit condition -
Typically, caused by a short
between terminal. With this
module the short is between
terminals IN_x/I/SRC and RTN_x
(where x is the channel number).
Sourcing overcurrent condition -
Caused by a current signal

>24 mA.

When a short-circuit or sourcing overcurrent condition exists, the

module sets the input to 24 mA, that is, the equivalent engineering

unit value. This value indicates a special error condition beyond

the normal Overrange value, that is, 21 mA:

The following events occur:

1. For one second, the short-circuit or overcurrent condition self-
corrects if the condition trigger is removed.

2. After one second, the condition latches, the channel disables
Source Loop.

3. Current and continue to send 24 mA with an Overrange
indication.

Check wiring and correct terminations.

To unlatch the condition after the conditioning trigger is removed,
perform one of the following:

« Cycle power to the module.

+ Reset the module.

« Inhibit and uninhibit the module.

Sensor Offset

The software configured Sensor Offset value is summed with the
input data value

Insure that the Sensor Offset feature is desired.

Programming and Configuration

One of the following:

« The input value is not read from correct data tag.

« The channel is not configured for correct range.

« The Signal and Engineering units are not set correctly.

If the incorrect input data value is in a secondary location, for
example, an HMI device, verify the base tag value is in the
controller.

Correct programming or configuration as needed.
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1756-0F8l, 1756-0F8IK Module - Incorrect Output Voltage/Current

Readings

To determine the cause of the incorrect reading, first determine the nature of
the incorrect reading. For example, the module can perform as follows:

« The module always outputs maximum.

« The module always outputs zero.

« The module outputs a smaller value than expected.

« The module outputs erratic voltage/current data.

First, complete the following tasks.

1. Check the status indicators to verify that the module is powered and

communicating.

Red or flashing green status indicators indicate a problem. For more
information about status indicators, page 145.

2. Make sure wiring is intact and correct, current or voltage input wired to
the corresponding terminals and with proper polarity.

3. Ifthe status indicators indicate that the module is communicating as
expected and all module wiring is correct, complete the following tasks.

a. Disconnect the load from the channel in question.
b. Insert a resistor with the module’s voltage/current output range.
c. With a voltmeter or in line current meter, verify that the voltage or

current is as expected.

- Ifthe voltage/current reads correctly the module is performing as
expected. In this case, the load or wiring are likely the cause.

- Ifthe sourcing voltage/current is not read back correctly, then the
module hardware, configuration, or the software application are

suspect.

If the previously listed tasks fail to resolve your issue with incorrect voltage or
current readings on your module, use the following table.
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Table 25 - 1756-0F8I, 1756-0F8IK Module - Troubleshoot Incorrect Input Voltage/Current Readings

Possible Cause of Incorrect
Output

Description

Recommended Action

Open wire

One of the following:

« The load does not respond to the applied voltage/current
output.

« Awire is disconnected from the module.

« The RTB is disconnected from the module.

One of the following:

« Check that the load is functioning properly.

« Check wiring to verify that all wires are connected.

« Check the RTB to verify that it is fully seated on the module.

Short-circuited output

Reading minimum (downscale) can mean that there is a short-
circuited output. One of the following:

« Output to return short.

« Short to supply power.

« Short to ground.

Check wiring and correct terminations.

Electrical noise

Erratic readings, that is, data fluctuating more than is typical, are
a cause of noise. An oscilloscope shows the magnitude of noise.

« Disconnect all but one output to see if channels are affecting
each other, that is, there is bleed-over.

« Eliminate or suppress the effect of noise.
Employ hardware or software filters provided by the 1756-0F8I,
1756-0F8IK module.

DC signal on top of the output
signal

Offset readings can be caused by a DC signal riding on top of the
output signal. An oscilloscope shows the magnitude of the offset.

Disconnect all but one input to see if channels are affecting each
other, that is, there is bleed-over.

Module is in calibration mode

Incorrect readings can be a result of the module being calibrated
when the reading occurs.

Make sure the module is not in calibration mode.
This symptom is module dependent, but in general, specific bits
have to be turned on to enable calibration.

Incorrect reading soon after
module installation

One of the following:

« Incorrect readings at initial module installation and
configuration are often the result of installation and
configuration errors.

« Incorrect readings at installation of an existing, previously-

working module are more likely the result of a hardware failure.

One of the following:

« If error is occurring on a new module installation and
configuration, make sure that those tasks were completed
corrected and correct any errors you find.

If the error is occurring on an existing, previously-working
module, diagnose the hardware failure and correct it. If more
than one channel is experiencing the incorrect readings in this
case, disconnect all outputs except one. This can help
determine if it is external hardware or the module itself is the
cause.

Load Compatibility

The module is capable of driving current input load impedance of
up to 1000 ohms.

The module is capable of driving voltage input load impedance of
1000 ohms.

Verify the loop impedance of the load driven by the module.

Invalid Clamp Values

Check the Clamp values on the module configuration Limits tab.
They are not automatically changed when the scaling engineering
units are changed. If they are not changed a small value of
voltage/current out results.

Change the Clamp values with respect to the scaling engineering
units.

Hold for Initialization

If this feature is used, the output value does not change (hold
value) until the commanded value is at the output screw terminal
within 0.1% of full scale.

Verify that the Hold for Initialization feature is desired.

Channel Offset

The software configured Channel Offset value is summed with
the output.

Verify that the Channel Offset feature is desired.

Programming and Configuration

One of the following:

« The output value is written to the incorrect data tag.

« The channel is not configured for correct range.

« The Signal and Engineering units are not set correctly.

If the incorrect output data is written from a secondary location,
for example, an HMI device, verify that the output base tag value is
correct in the controller.

Correct programming or configuration as needed.
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Notes:
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Appendix A

Access the Tags

Analog 1/0 Module Tag Definitions

Module tags are created when you add a module to the Studio 5000 Logix
Designer® application project. The set of tags that are associated with any
module depends on the module type and the connection type. There are three
sets of tags for each module:

« Configuration

« Input

« Output

You can view tags from the Tag Editor. Complete the following steps.

1. Open your Logix Designer application project.
2. Right-click Controller Tags and choose Monitor Tags.

§ o=
4 ! Controller Single_Controller ~
# Controller Tags )
Controller Fault Handler Ll
Power-Up Handler Monitor Tags
4 .l Tasks E
4 3 MainTask _
» L MainProgram i d
Unscheduled Export Tags..

4 = Motion Groups
Ungrouped Axes

Print
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3. Open the tags as needed to view specific tags.

Controller Organizer o </ Controller Tags - Single_Controller(controller) x _I
g Scope: | [Single_Controller | Show: AII Tags

4 .l Controller Single_Controller A
<’ Controller Tags
Controller Fault Handler
Power-Up Handler
4 ol Tasks
4 {3 MainTask
b L MainProgram
4 (D) SafetyTask (20 ms)
b L SafetyProgram
Unscheduled
4 = Motion Groups
Ungrouped Axes
b Alarm Manager
4 o Assets
Add-On Instructions

Name =il =« Value *+ Force

4 Local:1:.C.Ch {ues}

{}
0

Local:1:C.Ch[0].InputRange

» Local:1:C.Ch[0].NotchFilter

Local:1:C.Ch[0].AlarmDisable
Local:1:C.Ch[0].ProcessAlarmLatch

Local:1:C.Ch[0].Disable b

oORo o o o

[
[
[
[
Local:1:C.Ch[0].RateAlarmLatch
[
[
[
[

4 < Data Types Local:1:C.Ch[0].Sourcing
= User-Defined Local:1:C.Ch[0].SynchronizeSampling
BsStings cal:1:C.Ch0].DigitalFilter 0
w Add-On-Defined
b 1 Predefined Local: T .RateAlarmLimit 0.0
P T Module-Defined Local:1:C.Ch[0].LowSigna -10.0
Trends = ——
# Logical Model Local:1:C.Ch[0].HighSignal 10.0
4 ! 1/O Configuration v Local:1:C.Ch[0].LowEngineering -10.0
Local:1:C.Ch[0].HighEngineering 10.0
1756'"'-8', 1756-IF8IK This section describes the tags associated with the 1756-1F8I, 1756-IF8IK
Module Tags module.

IMPORTANT Each application’s series of tags varies but no input module application
contains any tags that are not listed here.

Configuration Tags

The following table describes the Configuration tags.

Table 26 - 1756-IF8I, 1756-IF8IK Module - Configuration Tags

Tag Name Data Type | Definition Valid Values

« 0=-10..10vV

o 1=0..5V

« 2=0..10V

o 3=0...20 mA (default)

Ch[x].InputRange SINT Channel's operating range.

+ 0=10Hz
1=50Hz
2 =60 Hz (default)

) - « 3=100 Hz
Notch Filter removes line noise for the channel. 5 = 1000 Hz

Chlx].NotchFilter SINT There is a relationship between this setting and the RPI 6=20 H
setting. For more information on Notch Filter, see page 38. 7 :15 sz

8 =500 Hz
9=5000 Hz
« 10=5Hz

« 0=Enabled

Ch[x].AlarmDisable BOOL Disables all alarms on the module. 1= Disabled (default)

Latches Process alarms.

BOOL If this tag is set to latch the process alarms, the
l:Ch[x].LLAlarm, I:Ch[x].LAlarm, I:Ch[x].HAlarm or

I:Ch[x].HHAlarm tags do not clear until explicitly unlatched.

0 = Latching disabled (default)

Ch[x].ProcessAlarmLatch 1= Latching enabled
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Table 26 - 1756-IF8I, 1756-IF8IK Module - Configuration Tags (Continued)

Tag Name Data Type | Definition Valid Values
Latches the Ramp alarm. ( )
If this tag is set to latch the ramp alarm, the « 0= Latching disabled (default
Chix] RateAlarmLatch BOOL I:Ch[x].RampAlarm tag does not clear until explicitly « 1=Latching enabled
unlatched.
Chlx]. Disable BOOL  |Disables the channel. » 0= Enabled (default)
« 1=Disabled
: When in current mode, indicates if channel is Sinking or « 0= Sinking (default)
Chlx].Sourcing BOOL Sourcing. + 1= Soureing
. " Determines if the sampling of the channel is synchronized |+ 0= Not synchronized (default)
Chx].SynchronizeSampling BOOL with other modules configured as synchronized. « 1=_Synchronized
- ) ) . ) 0...32,767
Chx].DigitalFilter INT Time Constant for First Order Lag firmware filter. (0= defauIT)s
Rate of change in Engineering Units/Second A it |
L If the absolute value of the change between samples divided fy positivé vaue
Ch[x].RateAlarmLimit REAL by the sample time exceeds this value, the I.Chlx]RateAlorm 0.0 = default (This value represents no change between
g i samples.)
ag is sets.
Signal value that lets you scale signal units (V, mA) into o
Engineering Units. Any value that is less than the C.Ch[x].HighSignal tag
. Corresponds to the C.Ch[x].LowEngineering tag. That is, this |value.
Chix] LowSignal REAL tag's value is scaled to the lowest Engineering Unit. « Current input type: 4.0 mA = default
For more information on how Signal values correspond to |« Voltage input type: -10.0V= default
Engineering values, see page 29
Signal scaling value that lets you scale signal units (V, mA)
into Engineering Units. Any value that is greater than the C.Ch[x]LowSignal tag
e Corresponds to the C.Ch[x]HighEngineering tag. That is, this | value
Chix] HighSignal REAL tag's value is scaled to the highest Engineering Unit. « Current input type: 20.0 mA = default
For more information on how Signal values correspond to |« Voltage input type: 10.0V= default
Engineering values, see page 29
Low engineering scaling point _
Chlx].LowEngineerin REAL Corresponds to the C.Ch[x]LowSignal tag value. ([:.r?v_o:jtlzeafaeuilt lications, default = C.Ch[x].LowSignal
" 9 g For more information on how Signal values correspond to ta valug) P ' ’ " 9
Engineering values, see page 29 9
High engineering scaling point 1000 = default
B - Corresponds to the C.Ch[x] HighSignal tag value. - = getautt _ .
Ch[x].HighEngineering REAL For more information on how Signal values correspond to (vlglxgitage applications, default = C.Ch[x].HighSignal tag
Engineering values, see page 29
Low Low Process Alarm limit
Ch[x].LLAlarmLimit REAL Triggers the I.Ch[x].LLAlarm tag when the .Ch[x].Datatag  |0.0 = default
value is less than this tag's value.
Low Process Alarm limit
Ch[x].LAlarmLimit REAL Triggers the I.Ch[x].LAlarm tag when the I.Ch[x].Data tag 0.0 = default
value is less than this tag's value
High Process Alarm Limit
Chlx].HAlarmLimit REAL Triggers the I.Ch[x]HAlarm tag when the I.Ch[x].Data tag 100.0 = default
value is greater than this tag's value.
High High Process Alarm Limit
Chx].HHAlarmLimit REAL Triggers the .Ch[x] HHAlarm tag when the I.Ch[x].Data tag  |100.0 = default
value is greater than this tag’s value.
Deadband that keeps Process Alarms triggered as long as ot
Ch[x].AlarmDeadband REAL the I.Ch[x].Data tag value remains within the deadband of the Any non-negative value

Process Alarm’s value

0.0 = default

Input Tags

The following table describes the Input tags associated with the module.
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Table 27 - 1756-IF8I, 1756-IF8IK Module - Input Tags

Tag Name Data Type | Definition Valid Values
Fault DINT Standard Analog Fault mask - controller sets all 32 bits on | 0000_0000= Connection is good
connection loss. « FFFF_FFFF Hex = Connection has failed
: Indicates whether the module is synchronized to a valid CIP |+ 0= CIP Sync is not available
CIPSyncalid BODL Sync time master on the backplane. « 1=CIP Sync is available
« 0=Avalid time master has not timed out.
! . « 1=Avalid time master was detected on the backplane,
CIPSyncTimeout BOOL Indicates whether a valid time master on the backplane has but the time master has timed out. The module is
timed out. e " h
currently using its local clock with old synchronized
time data.
Indicates a significant jump, that is, 1 ms or greater, in the
CST and CIP Sync times sent from the Time Master to the
module. (The Time Master sends the CST and CIP Sync times
to the module every second.) 0= No cianificant i
CIPSyncOffsetdump BOOL When a significant jump occurs, this tag value becomes 1but ?_ SNO s.:‘gnmfgnt Jump occudrred
changes to 0 a second later unless another jump occurred. |* '~ S'9nificantjump occurre
We recommend that you refresh the Diagnostic Assembly to
get more data on the jump if precise time tracking is
important to your application.
Indicates that channel data is inaccurate and cannot be 0
trusted for use in the application. If the tag is setto 1, you | 0=Good
Chix] Fault BOOL cannot trust the data reported. You must troubleshoot the [« 1=Bad
module to correct the cause of the inaccuracy.
Indicates that channel data can be inaccurate but it is not
) known to what degree of inaccuracy. If the tag is set to 1, you |+ 0= Good
Chx].Uncertain BOOL know the data can be inaccurate but you can troubleshoot [« 1=Uncertain
the module to discover what degree of inaccuracy exists.
Indicates the channel data is beneath the absolute minimum
for this channel.
For example, when the channel operates in the « 0=_Channel data is not beneath the absolute minimum
Chx].Underrange BOOL 0...20 mA input range, the underrange threshold on the « 1=Channel data is beneath the absolute minimum
channelis < 3.6 mA. If the input signal is 0 mA, this tag is set
tol.
Indicates the channel data is above the absolute maximum
for this channel. _ . L
Ch[x].Overrange BOOL For example, when the channel operates in the g]_—[g}r?annellgattalls nt?t abtohve tEe z?btsoluFe.mmlmum
0...20 mA input range, the absolute maximum on the channel |* '~ annet data s above the absolute minimum
is > 21.0 mA. If the input signal is 22 mA, this tag is set to 1.
Trig%eged when the .Ch[x].Data tag value is less than the .
C.Ch[x]LLAlarmLimit. tag value. « 0= Alarm is not triggered
Chix]LL Alarm BOOL If latched, this tag remains set until unlatched or if the « 1= Alarm is triggered
1.Ch[x].Data tag value is within Deadband.
Triggered when the I.Ch[x].Data tag value is less than the
C.Ch[x]LAlarmLimit tag value. « 0= Alarm is not triggered
Chix].LAlarm BOOL If latched, this tag remains set until unlatched or if the « 1= Alarm s triggered
1.Ch{x].Data tag value is within Deadband.
Trig%eged when the I.Ch[x] Data tag value is greater than the
C.Ch[x] HAlarmLimit tag value. « 0= Alarm is not triggered
Chix] HAlarm BOOL If latched, this tag remains set until unlatched or if the « 1= Alarm is set
I.Ch[x].Data tag value is within Deadband.
Trig%eged when the .Ch[x].Data tag value is greater than the 0
C.Ch[x].HHAlarmLimit tag value. « 0= Alarm is not triggered
Chix] HHAlarm BO0L If latched, this tag remains set until unlatched or if the « 1=Alarm is triggered
1.Ch[x].Data tag value is within Deadband.
Triggered when the absolute change between consecutive )
Chlx] RateAlarm BOOL channel samples exceeds the C.Ch[x] RateAlarmLimit tag « 0=Alarm is not triggered
" value. « 1=Alarm is triggered
If latched, this tag remains set until it is unlatched.
Indicates that the channel is not calibrated or the last
F— attempted calibration for this channel failed. « 0=Calibration did not fail
Chix] CalibrationFault BOOL If the last calibration failed, this tag is cleared, that is, set to |« 1= Calibration failure
0, when power is cycled to the module.
Chx].Calibrating BOOL Indicates the channel is currently being calibrated. + 0= Channelis not being calibrated

« 1=Channel is being calibrated
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Table 27 - 1756-1F8I, 1756-IF8IK Module - Input Tags (Continued)

Tag Name Data Type | Definition Valid Values
« 0=Valid Low Reference signal has not been sampled on
Indicates that a valid Low Reference signal has been this channel
Chlx].CaloodLowRef BOOL sampled on this channel. « 1=Valid Low Reference signal has been sampled on this
channel
Indicates that an invalid Low Reference signal has been
sampled on this channel.
You must correct this condition to successfully calibrate the | 0= Invalid Low Reference signal has not been sampled
module. on this channel
Chix].CalBadLowRef BOOL If calibration is aborted with an invalid Low Reference signal, |« 1= Invalid Low Reference signal has been sampled on
the I.Ch[x].CalibrationFault tag is set for this channel untila | this channel
successful calibration is performed or a reset or RIUP
occurs.
« 0=Valid High Reference signal has not been sampled
: Indicates that a valid High Reference signal has been on this channel
Chix]CalBoodHighRef BOOL sampled on this channel. « 1=Valid High Reference signal has been sampled on
this channel
Indicates that an invalid High Reference signal has been
sampled on this channel. o 0= Invalid Hi ;
You must correct this condition to successfully calibrate the gn tm\éaélr?alr-l]:lqel] Reference signal has not been sampled
Ch[x].CalBadHighRef BOOL module. 1= Invalid High Ref ianal has b led
If calibration is aborted with an invalid High Reference : ﬂ; nvhal Ilg eference signal has been sampled on
signal, the I.Ch[x] CalibrationFault tag is set for this channel IS channe
until a successful calibration is performed.
Indicates calibration on this channel is complete and the |+ 0= Calibration was not successful
Ch[x].CalSuccessful BOOL Calibrating state has been exited. « 1=_Calibration was successful and calibrating state has
This tag remains set after valid calibration for 1000 samples.| been exited.
. h . Value representing the rate of change
Chlx].Rate0fChange REAL EEainngez'r?nChSrTi?SSd:Ctgnsénce last sample in 0.0 = default (This value indicates no change occurred
9 9 ) since sample.)
Any positive or negative value.
Ch[x].Data REAL Channel data in scaled Engineering Units. Determined by how you set the scaling parameters on the
channel. For more information, see Scaling on page 29.
. 64-bit timestamp indicating when all 8 channels were last .
Timestamp DINT[2] sampled in terms of CIPSync time. CIPSync Timestamp data
16-bit timestamp that rolls’ from 0...32,767 ms.
Compatible with existing PID/PIDE instructions to
automatically calculate sample deltas. With this module, this 0..32767 ms:
RollingTimestamp DINT PID/PIDE instruction uses the RPI because there is no RTS e '

available.
For more information on the Rolling Timestamp, see
page 20.

where 1ms =1count

Output Tags

The following table describes the Output tags associated with the module.

Table 28 - 1756-IF8I, 1756-IF8IK Module - Output Tags

Tag Name Data Type | Definition Valid Values
Ch[x].LLAlarmEn BOOL Enables the Low Low Process alarm. » 0=Alarm is disabled
« 1=Alarm is enabled
Ch[x].LAlarmEn BOOL Enables the Low Process alarm. » 0= Alarm is disabled
« 1=Alarm is enabled
Ch[x].HAlarmEn BOOL Enables the High Process alarm. » 0=Alarm is disabled
« 1=Alarm is enabled
Chlx].HHAlarmEn BOOL Enables the High High Process alarm. + 0= Alarm is disabled

« 1=Alarm is enabled
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Table 28 - 1756-1F8, 1756-IF8IK Module - Output Tags (Continued)

Tag Name Data Type | Definition Valid Values
Unlatches a latched Low Low Alarm at the first instance of
the bit transitioning from 0 to 1.
For example, if the controller sends data for this tag in . 0= ;
Ch[x].LLAlarmUnlatch BOOL successive instances as 0, 1,1, 1, 1, the module unlatches the ?_ LLLI./ﬁlarm relmtalgs latched
Low Low alarm when it receives the first 1. + 1= LLAlarm uniatches
The following instances of this tag value being 1do not
impact the Low Low alarm unlatching.
Unlatches a latched Low Alarm at the first instance of the bit
transitioning from 0 to 1.
For example, if the controller sends data for this tag in . 0= ;
Chlx].LAlarmUnlatch BOOL successive instances as 0, 1,1, 1, 1, the module unlatches the ?_ tow/ﬁlarm relmtmﬂs latched
Low alarm when it receives the first 1. + 1= Low Alarm uniatches
The following instances of this tag value being 1do not
impact the Low alarm unlatching.
Unlatches a latched High Alarm at the first instance of the bit
transitioning from 0 to 1.
For example, if the controller sends data for this tag in . N=Hi :
Chx].HAlarmUnlatch BOOL successive instances as 0,1, 1,1, 1, the module unlatches the ?_ I_T.'gr:]fllarm relmtaugs latched
High alarm when it receives the first 1. * 1= Migh Alarm unfatches
The following instances of this tag value being 1do not
impact the High alarm unlatching.
Unlatches a set High High Alarm at the first instance of the
bit transitioning from 0 to 1.
For example, if the controller sends data for this tag in . 0=High Hi .
Ch[x].HHAlarmUnlatch BOOL successive instances as 0, 1,1, 1, 1, the module unlatches the . ?_ I!I-Il-llti\rll High Allatm;] remains latched
High High alarm when it receives the first 1. = HinAlarm unfatches
The following instances of this tag value being 1do not
impact the High High alarm unlatching.
Unlatches a set Rate Alarm at the first instance of the bit
transitioning from O to 1.
For example, if the controller sends data for this tag in . 0= :
Ch[x].RateAlarmUnlatch BoOL successive instances as 0, 1,1, 1, 1, the module unlatches the ?_ RRatte/ﬁlarm rer]?';:s latched
Process alarm when it receives the first 1. * 1= Raté Rlarm uniatches
The following instances of this tag value being T do not
impact the Process alarm unlatching.
Initiates the Calibration process.
This tag must remain set until a valid Low Reference and |, (4 _ parinrati ;
Ch[x].Calibrate BOOL High Reference values are applied to the input. ?_ é)zal[lt?ratt_|on Process IS ntottst(zjarted
If the tag value transitions to 0 before calibration is finished, |* '~ allbration process Is starte
the process stops and calibration fails.
Rising edge triggers the Low Calibration at the Low « 0= Do not sample the Low Reference Calibration Point.
Chx].CalLowRef BOOL Reference Point for the current C.Ch[xLinputRange tag value. « 1=Sample the Low Reference Calibration point on
" A valid Low Reference signal must be connected to the . g p
channel before setting this tag. rising eage.
Rising edge triggers a High Calibration at the High Reference |, 0= Do not sample the High Reference Calibration Pint.
Chlx].CalHighRef BOOL Point for the current C.Chix]inputRange tag vale. « 1=Sample the High Reference Calibration paint on
valnig A valid High Reference signal must be connected to the = g g p
channel before setting tag. rising edge.
Any
Compensates for any known error on the sensor or channel |(We recommend that you use a small value in the
Chix].SensorOffset REAL to which the sensor is connected. channel's operating range.)
0.0 = default
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1756-IRT8I, 1756-IRT8IK

Module Tags

This section describes the tags associated with the module.

IMPORTANT Each application’s series of tags varies but no input module
application contains any tags that are not listed here.

Configuration Tags

The following table describes the Configuration tags associated with the

module.

Table 29 - 1756-IRT8l, 1756-IRT8IK Module - Configuration Tags

Tag Name

Data Type

Definition

Valid Values

Indicates CJC Sensor is connected remotely or locally.

« If the CJC sensor if connected remotely, we recommend
that you use an isothermal bar.
With an isathermal bar, the CJC sensor is the same for all
eight channels.

« 0=CJC sensor is connected locally via the RTB

to the channel determine the sensor type.

14=5000 NI 618

RemoteTermination BOOL 1492 [FMs use a built-in isothermal bar. + 1= CJC sensor is connected remotely (default)
« |f the CJC sensor is connected locally, thermal gradients y
exist on the RTB because heat rises.
With an RTB, temperature differences exist between the
CJC sensors. Correction factors are applied internally to
account for the differences.
Removes cold junction compensation from Thermocouple
calculations. _ !

CJDisable BOOL By default module configuration, cold junction is ?:,\?J gjmpensatlort]. enabled
compensated for each Thermocouple channel returning = NoLJ compensation
temperature.

User-defined offset value, measure in temperature units, to _
CJ0ffset REAL add to the channel's CJC sensor reading. Default=00C
+ 4=-100..100 mV
« 6=0..5000
Chlx].InputRange SINT Channel's operating range. « 7=0..10000
» §=0..2000 0
« 9=0..40000Q
If an RTD input type is connected to the channel:
. [] = []
- 1=1000 PT 385
« 2=2000 PT 385
« 3=5000PT 385
« 4=10000 PT 385
« 5=1000 PT 3916
- 6=2000 PT 3916
- 7=5000 PT 3916
- 8=10000 PT 3916
- 9=100CU 427
« 10=1200 NI 672
- 11=1000 NI 618
« 12=1200 NI 618
Chlx].SensorType SINT Sensor type used on the channel. The Input Type connected « 13=2000 NI 618
|

f a Thermocouple input type is connected to the channel:

oo~ — O ®
L T I S S T T T LI 1

IV =xmo Pz
=

XK/XK(L)

=35
[
S 4
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Table 29 - 1756-IRT8I, 1756-IRT8IK Module - Configuration Tags (Continued)

Tag Name Data Type | Definition Valid Values
+ 0=10Hz
» 1=50 Hz
+ 2=60Hz
Notch Filter removes line noise for the channel. g :}SSUH;Z
Ch[x].NotchFilter SINT There is a relationship between this setting and the RPI 6290 H
setting. For more information on Notch Filter, see page 55. | 7:15 sz
» 8§=500Hz
» 9=5000 Hz
« 10=5Hz
. ) « 0=Enabled
Chx].AlarmDisable BOOL Disables all alarms on the module. . 1= Disabled (default)
Latches Process alarms. ( )
If this tag is set to latch the process alarms, the « 0= Latching disabled (default
Chix]ProcessAlarmLatch BOOL I:Ch[x].LLAlarm, I:Ch[x].LAlarm, I:Ch[x].HAlarm or « 1=Latching enabled
:Ch[x].HHAlarm tags do not clear until explicitly unlatched.
Latches the Ramp alarm. 0 (defaut]
If this tag is set to latch the ramp alarm, the - 0= Latching disabled (default
Chix] RateAlarmLatch BOOL I:Ch[x].RampAlarm tag does not clear until explicitly « 1=Latching enabled
unlatched.
Chix] Disable BOOL |Disables the channel - 0= Enabled (default)
« 1=Disabled
« 0= Standard (default)
« 1=English
IMPORTANT: The combination of this value with that of
the TempAbsolute tag value determine the temperature
unitused. .
Used with the TempAbsolute tag for the same channel to | For example, if TempEnglish = 0 and TempAbsolute =0,
Chlx]. TempEnglish BOOL determine the temperature units for the channel when the combination is 00.
linearizing (non-zero sensor type). Thus, Celsius units are used. )
The following combinations are possible:
« 00 = Celsius
« 01="Fahrenheit
« 10 =Kelvin
« 11=Rankine
Used with the TempEnglish tag for the same channel to ?:L\Fl?gllllﬁg (default)
Ch[x].TempAbsolute BOOL determine the t_emperature units for the channel when IMPORTANT: See the TempEnglish tag Valid Values
linearizing (non-zero sensor type). bt X ! s YALEs
description for more information on using this tag's value.
; Sets what type of RTD, that is, 3-wire or 4-wire, is connected |« 0 =3-wire RTD (default)
Chix] FourWireRTD BOOL 1o the channel. « 1= bevire RTD
. : Determines if the sampling of the channel is synchronized |+ 0= Not synchronized (default)
Chix].SynchronizeSampling BOOL with other channels configured for synchronized sampling. |« 1= Synchronized
Specific offset for 10 0hm Copper Sensor Type. _ .
Ch[x].TenOhmOffset INT Value is measured in Hundredths of 0 with two implied Ulgodé]fg?nltn hundredths of 0
decimal places.
Ch[x].DigitalFilter INT Time Constant for a First Order Lag filter. 8';3[12‘3’?23'{713
Rate of change in Engineering Units/Second A it |
P If the absolute value of the change between samples divided My positivé vaue
Ch[x].RateAlarmLimit REAL by the sample time exceeds this value, the LChx | RateAlarm géﬂm— |deesfz;ult(Thls value represents no change between
tag is sets. pies.
Signal scaling value that lets you scale signal units (mV, Q, °F ‘ Sy
Chix)LowSignal L or °C) into Engineering Units. o o Cgmalue that is less than the C.Ch[x] HighSignal tag
: Corresponds to the C.Ch[x]LowEngineering tag. That is, this 0= default
tag's value is scaled to the lowest Engineering Unit.
Sig(pal.scaling value that lets you scale signal units (m, 0, °F Any value that is greater than the C.Ch[x].LowSignal tag
Chix]HighSignal REAL or °C) into Engineering Units. o ~value
" Corresponds to the C.Ch[x]HighEngineering tag. That is, this 100.0 = default
tag's value is scaled to the highest Engineering Unit. ’
N L 0.0 = default
P Low engineering scaling point . . -
Chx].LowEngineering REAL Corresponds to the C.Ch[x LLowSignal tag value. tT;]r:wsp\:aarle:Jt?JrC;n correspond to signal values in units or
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Table 29 - 1756-IRT8I, 1756-IRT8IK Module - Configuration Tags (Continued)

Tag Name Data Type | Definition Valid Values

100.0 = default
This value can correspond to signal values in units or
temperature.

REAL High engineering scaling point

Chix] HighEngineering Corresponds to the C.Ch[x]HighSignal tag value.

Low Low Process Alarm limit
Chlx].LLAlarmLimit REAL Triggers the I.Ch[x]LLAlarm tag when the I.Ch[x].Data tag  |0.0 = default
value is less than this tag's value.

Low Process Alarm limit
Ch[x].LAlarmLimit REAL Triggers the I.Ch[x].LAlarm tag when the I.Ch[x].Data tag 0.0 = default
value is less than this tag's value

High Process Alarm Limit

Chlx].HAlarmLimit REAL Triggers the I.Ch[x]HAlarm tag when the I.Ch[x].Data tag 100.0 = default
value is greater than this tag's value.
High High Process Alarm Limit
Chx].HHAlarmLimit REAL Triggers the I.Ch[x] HHAlarm tag when the I.Ch[x].Data tag  |100.0 = default
value is greater than this tag’s value.
Deadband that keeps Process Alarms triggered as long as -
Ch[x].AlarmDeadband REAL the I.Ch[x].Data tag value remains within the deadband of élay:pgz}g\llj?tvalue

the Process Alarm’s value
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Input Tags

The following table describes the Input tags associated with the module.

Table 30 - 1756-IRT8I, 1756-IRT8IK Module - Input Tags

Tag Name Data Type | Definition Valid Values
Fault DINT Standard Analog Fault mask - controller sets all 32 bitson |+ 0000_0000= Connection is good
connection loss. « FFFF_FFFF Hex = Connection has failed
: Indicates whether the module is synchronized to a valid CIP |+ 0 =CIP Sync is not available
CIPSyncyalid BOOL Sync time master on the backplane. « 1=CIP Sync is available
« 0=Avalid time master has not timed out.
! i « 1=Avalid time master was detected on the backplane,
CIPSyncTimeout BOOL {?rﬂgc;toe;twhether a valid time master on the backplane has but the time master has timed out. The module is
’ currently using its local clock with old synchronized
time data.
Indicates a significant jump, that is, 1 ms or greater, in the
CST and CIP Sync times sent from the Time Master to the
module. (The Time Master se)nds the CST and CIP Sync times
to the module every second. . 0= Na ciqnificant i
CIPSyncOffsetJump BOOL When a significant jump occurs, this tag value becomes 1but ?_ SNO S.:‘l.]nlflf{.:mt Jump occudrred
changes to 0 a second later unless another jump occurred. | '~ Ignificant jump occurre
We recommend that you refresh the Diagnostic Assembly to
get more data on the jump if precise time tracking is
important to your application.
CJ[0].Underrange I . ° « 0=_Cold junction is not below 0 °C
CJ[1Underrange BOOL The cold junction at channel x is below 0 “C. 1= Cold junction is below 0 °C
CJ[0].0verrange N . o « 0=Cold junction is not above 86 °C
CJ[1].0verrange BOOL The cold junction at channel x is above 86 “C. + 1= Cold junction is above 86 °C
CJ[0].Data REAL The cold junction at the top module terminal, that is, CJ[0],
CJ[1].Data or the bottom module terminal, that is, CJ[1] xin °C.
Chix]Fault BOOL | Quality of channel data. : ?:g:gd
Chx].Uncertain BOOL Channel data can be imperfect. : U_: Good .
« 1=Uncertain
Indicates the channel data is beneath the absolute minimum
for this channel.
For example, when the channel operates in the « 0=_Channel is not beneath the absolute minimum
Chx].Underrange BoOL -100...100 mV input range, the absolute minimum on the « 1=Channel is beneath the absolute minimum
channel is -101.00 mV. If the input signal is -102.00 mV, this
tagissettol.
Indicates the channel data is above the absolute maximum
for this channel.
For example, when the channel operates in the « 0=Channel is not above the absolute minimum
Chix] Overrange BOOL -100...100 mV input range, the absolute maximum on the « 1=Channel is above the absolute minimum
channel is 101.00 mV. If the input signal is 102.00 mV, this tag
issettol.
Trig(%eged when the I.Ch[x].Data tag value is less than the
C.Ch[x]LLAlarmLimit. tag value. « 0=Alarm is not triggered
ChixJLLAlarm BOOL If latched, this tag remains set until unlatched or if the « 1=Alarm is triggered
I.Ch[x].Data tag value is within Deadband.
Trig%eged when the .Ch[x] Data tag value is less than the .
C.Ch[x].LAlarmLimit tag value. « 0= Alarm is not triggered
Chix]LAlarm BOOL If latched, this tag remains set until unlatched or if the « 1= Alarm is triggered
1.Ch[x].Data tag value is within Deadband.
Triggered when the I.Ch[x].Data tag value is greater than the
C.Ch[x ] HAlarmLimit tag value. « 0= Alarm is not triggered
Chix]HAlarm BOOL If latched, this tag remains set until unlatched or if the « 1=Alarm is set
I.Ch[x].Data tag value is within Deadband.
Trig(%eged when the I.Ch[x].Data tag value is greater than the
C.Ch[x ] HHAlarmLimit tag value. « 0= Alarm is not triggered
ChixJHHAlarm BOOL If latched, this tag remains set until unlatched or if the « 1= Alarm s triggered
I.Ch[x].Data tag value is within Deadband.
Triggered when the absolute change between consecutive
Chx]RateAlarm BOOL channel samples exceeds the C.Ch[x] RateAlarmLimit tag « 0=Alarm is not triggered
" value. « 1=Alarm is triggered
If latched, this tag remains set until it is unlatched.
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Table 30 - 1756-IRT8I, 1756-IRT8IK Module - Input Tags (Continued)

Tag Name Data Type | Definition Valid Values
Indicates the channel is not calibrated or the last attempted
P calibration for this channel failed. « 0= Calibration did not fail
Chix] CalibrationFault BO0L If the last calibration failed, this tag is cleared, that is, set to |« 1= Calibration failure
0, when power is cycled to the module.
_— . . . . « 0=_Channel is not being calibrated
Chx].Calibrating BOOL Indicates the channel is currently being calibrated. « 1= Channel is being calibrated
« 0=Valid Low Reference signal has not been sampled
Indicates that a valid Low Reference signal has been on this channel
Chix] CalGoodLowRef BOOL sampled on this channel. « 1=Valid Low Reference signal has been sampled on
this channel
Indicates that an invalid Low Reference signal has been
sampled on this channel. . 0= Invali :
You must correct this condition to successfully calibrate the gn tlhni\éa[llﬁialr.]?]vglReference signal has not been sampled
Ch[x].CalBadLowRef BOOL module. 1= Invalid Low Ref ianal has b led
If calibration is aborted with an invalid Low Reference signal, |* tr; nvha ! ?W elerence signal has been sampied on
the I.Ch[x].CalibrationFault tag is set for this channel until a IS channe
successful calibration is performed.
« 0=Valid High Reference signal has not been sampled
. Indicates that a valid High Reference signal has been on this channel
Chix]CalBoodHighRef BOOL sampled on this channel. « 1=Valid High Reference signal has been sampled on
this channel
Indicates that an invalid High Reference signal has been
sampled on this channel. 0= Invalid Hi ;
You must correct this condition to successfully calibrate the gn tlhni\;atlzlt[]jawr?gl Reference signal has not been sampled
Ch[x].CalBadHighRef BOOL module. 1= Invalid Hiah Ref ianal has b led
If calibration is aborted with an invalid High Reference : ﬂ; nvhal Ilg eference signal has been sampled on
signal, the I.Ch[x] CalibrationFault tag is set for this channel IS Channe
until a successful calibration is performed.
Indicates calibration on this channel is complete and the |+ 0= Calibration was not successful
Ch[x].CalSuccessful BOOL Calibrating state has been exited. « 1=_Calibration was successful and calibrating state has
This tag remains set after valid calibration for 1000 samples.| been exited.
Indicates the change in channel data since last sample in .
Ch[x].Rate0fChange REAL Engineering Units/Second. Value representing the rate of change
Any positive or negative value.
Chlx].Data REAL Indicates channel data in scaled Engineering units. Determined by how you set the scaling parameters on the
channel. For more information, see Scaling on page 29.
64-bit timestamp value that indicates when all eight
Timestamp DINT[2] | channels were last sampled. CIPSync Timestamp data
This value is provided in terms of CIPSync time.
16-bit timestamp that rolls’ from 0...32,767 ms.
Compatible with existing PID/PIDE instructions to
automatically calculate sample deltas. With this module, this 0..32767 ms:
RollingTimestamp DINT PID/PIDE instruction uses the RPI because there is no RTS e '

available.
For more information on the Rolling Timestamp, see

page 20.

where 1ms =1count

Rockwell Automation Publication 1756-UM540G-EN-P - June 2023 167



Appendix A

Analog 1/0 Module Tag Definitions

Output Tags

The following table describes the Output tags associated with the module.

Table 31 - 1756-IRT8, 1756-IRT8IK Module - Output Tags

Tag Name Data Type | Definition Valid Values
Ch{x].LLAlarmEn BOOL Enables the Low Low Process alarm. ‘ U_: Alarm'ls disabled
« 1=Alarm is enabled
Ch{x].LAlarmEn BOOL Enables the Low Process alarm. ) 0_: Alarm'ls disabled
« 1=Alarm is enabled
Chlx].HAlarmEn BOOL Enables the High Process alarm. ) 0_: Alarmhls disabled
« 1=Alarm is enabled
- « 0=Alarm is disabled
Ch[x].HHAlarmEn BOOL Enables the High High Process alarm. _ .
« 1=Alarm is enabled
Unlatches a latched Low Low Alarm at the first instance of
the bit transitioning from 0 to 1.
For example, if the controller sends data for this tag in . 0= :
Ch[x].LLAlarmUnlatch BoOL successive instances as 0, 1, 1,1, 1, the module unlatches the ?_ LI.LLlﬁlarm relmtalﬂs latched
Low Low alarm when it receives the first 1. ¢ 1= LLAlarm unfatches
The following instances of this tag value being 1do not
impact the Low Low alarm unlatching.
Unlatches a latched Low Alarm at the first instance of the bit
transitioning from O to 1.
For example, if the controller sends data for this tag in 0= ;
Ch[x].LAlarmUnlatch BOOL successive instances as 0, 1,1, 1, 1, the module unlatches the ?_ Ll_owlﬁlarm re:ntalrr:s latched
Low alarm when it receives the first 1. + | =Low Alarm uniatches
The following instances of this tag value being 1 do not
impact the Low alarm unlatching.
Unlatches a latched High Alarm at the first instance of the
bit transitioning from 0 to 1.
For example, if the controller sends data for this tag in . N=Hi ;
Chlx].HAlarmUnlatch BOOL successive instances as 0, 1,1, 1, 1, the module unlatches the ?_ I_Il'l.'qﬁﬁllarm relmtalﬂs latched
High alarm when it receives the first 1. + 1= Migh Alarm uniatches
The following instances of this tag value being 1 do not
impact the High alarm unlatching.
Unlatches a latched High High Alarm at the first instance of
the bit transitioning from 0 to 1.
For example, if the controller sends data for this tag in . 0=Hiah Hi h
Chix]HHAlarmUnlatch BOOL  |successive instances as 0,1, 1,1, 1, the module unlatches the ?_ Jion vigh arm remans ltched
High High alarm when it receives the first 1. ° = arm unfaiches
The following instances of this tag value being 1 do not
impact the High High alarm unlatching.
Unlatches a latched Rate Alarm at the first instance of the
bit transitioning from 0 to 1.
For example, if the controller sends data for this tag in . 0= .
Chlx].RateAlarmUnlatch BOOL successive instances as 0, 1,1, 1, 1, the module unlatches the ?_ Fle?attefllarm relmtalgs latched
Pracess alarm when it receives the first 1. + !=nate Alarm uniatches
The following instances of this tag value being 1 do not
impact the Process alarm unlatching.
Initiates the Calibration process. . 0=Calihrati ;
Ch[x].Calibrate BOOL This tag must remain set until a valid Low Reference and ?_ é}all'Lbratt.lon process IS r;ottst[:jarted
High Reference values are applied to the channel. + I =Lalibration process Is starte
Eisfing edgePt(igtqfnersttrtwe Low Cz:l;bratti,gn at tthe Lovlv « 0= Do not sample the Low Reference Calibration Point.
eference Point for the current InputRange tag value. _ S . -
Ch[x].CalLowReference BOOL Avalid Low Reference signal must be connected to the . 1a Sample the Low Reference Calibration point on rising
channel before setting this tag. edge.
Eis.intqud?ﬁ trigqerstal HingCalibrtation ?t the High Reference |, 0= Do not sample the High Reference Calibration Point.
. oint for the current InputRange tag value. _ . L .
Ch[x].CalHighReference BOOL A valid High Reference signal must be connected to the . 1.—‘Samgle the High Reference Calibration point on
channel before setting tag. rising eage.
Any
Compensates for any known error on the sensor or channel |(We recommend that you use a small value in the
Chix] SensorOffset REAL to which the sensor is connected. channel's operating range.)
0.0 = default
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1756-1R12, 1756-IR12K

Module Tags

This section describes the tags associated with the 1756-IR12, 1756-IR12K

module.

IMPORTANT  Each application’s series of tags varies but no input module
application contains any tags that are not listed here.

Configuration Tags

The following table describes the Configuration tags associated with the

module.

Table 32 - 1756-IR12, 1756-IR12K Module - Configuration Tags

Tag Name

Data Type

Definition

Valid Values

Chlx].InputRange

SINT

Indicates the channel’s operating range.

6=0..5000

7=0...1000 0
8=0...2000 0
9=0...4000 0

Ch[x].SensorType

SINT

RTD sensor type used on the channel. The Input Type
connected to the channel determine the sensor type

0=0

1=1000 PT 385
2=2000 PT 385
3=5000 PT 385
4=10000 PT 385
5=1000 PT 3916
6=2000 PT 3916
7=5000 PT 3916
8=10000 PT 3916
9=100CU 427
10=1200 NI 672
11=1000 NI 618
12=1200 NI 618
13=2000 NI 618
14=5000 NI 618

Ch[x].NotchFilter

SINT

Notch Filter removes line noise for the channel.

All channels have the same setting based on Channel 0
For more information on Notch Filter, see page 55.
Default =2 (60 Hz)

1=50 Hz
2=60Hz
3=100 Hz
5=1000 Hz
6=20Hz
8 =500 Hz
9=5000 Hz

Chlx].Disable

BOOL

Disables the channel.

B3
- 0=Enabled (default)
« 1=Disabled

Ch[x]. TempEnglish

BOOL

Used with the TempAbsolute tag for the same channel to
determine the temperature units for the channel when
linearizing (non-zero sensor type).

B4

- 0=Standard (default)

« 1=English

IMPORTANT: The combination of this value with that of the
TempAbsolute tag value determine the temperature unit
used.

For example, if TempEnglish = 0 and TempAbsolute = 0, the
combination is 00.

Thus, Celsius units are used.

The following combinations are possible:

« 00 = Celsius

« 01=Fahrenheit

« 10 =Kelvin

« TI=Rankine

Ch[x].TempAbsolute

BOOL

Used with the TempEnglish tag for the same channel to
determine the temperature units for the channel when
linearizing (non-zero sensor type).

B5

« 0= Familiar (default)

« 1=Absolute

IMPORTANT: See the TempEnglish tag Valid Values
description for more information on using this tag's value.
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Table 32 - 1756-IR12, 1756-IR12K Module - Configuration Tags (Continued)

Tag Name DataType |Definition Valid Values
Specific offset for 10 0hm Copper Sensor Type. } .
Ch[x].TenOhmOffset INT Value is measured in Hundredths of 0 with two implied []]gadé}gﬂlltn hundredths of 0
decimal places. N
Chix].DigitalFilter INT Time Constant for a First Order Lag filter. D867 ms
Indicates the sensor offset in either Temperature Units or -
Ch[x].Sensor0ffset REAL Ohms to add into the Input Value to compensate for any é%y:pgzlfg\llj?tvalue

sensor error in the system.

Input Tags

The following table describes the Input tags associated with the module.

Table 33 - 1756-IR12, 1756-IR12K Module - Input Tags

Tag Name Data Type |Definition Valid Values
Standard Analog Fault mask - controller sets bottom 16 bits _ P
Fault DINT on connection 10ss. 0000...0000= Connection is good
: Indicates whether the module has synchronized to a valid CIP _ . .
CIPSyncValid BOOL Sync time master on the backplane. BO = CIP Sync is available
- - B1= A valid time master was detected on the backplane, but
CIPSyncTimeout BOOL It?r?]g:;toeliwhether a valid time master on the backplane has the time master has timed out. The module is currently using
: its local clock with old synchronized time data.
Indicates a significant jump, that is, 1 ms or greater, in the
CST and CIP Sync times sent from the Time Master to the
module. (The Time Master sends the CST and CIP Sync times
CIPSyncOffsetJump BOOL to the module every second.) B2
We recommend that you refresh the Diagnostic Assembly to
get more data on the jump if precise time tracking is
important to your application.
BO
Chx].Fault BOOL Indicates the quality of Input Data. - 0="06ood
» 1=Bad
B
Ch[x].Uncertain BOOL Indicates the Input Data can be imperfect. « 0=G6ood
« 1=Uncertain
Input is beneath absolute minimum for this channel. If
Ch[x].Underrange BOOL temperature, set when beneath minimum for that B2
SensorType.
Input is above absolute maximum for this channel. If
Chix] Overrange BOOL temperature, set when above maximum for that SensorType. B3
Ch{x].CalibrationFault BOOL :(r;ﬁLcdates the last attempted calibration for this channel B9
Ch[x].Calibrating BOOL Indicates the channel is currently being calibrated. B10
Indicates that a valid Low Reference signal has been sampled
Chx].CalGoodLowRef BOOL on this channel. Bl
Indicates that an invalid Low Reference signal has been
sampled on this channel.
You must correct this condition to successfully calibrate the
Chx].CalBadLowRef BOOL module. B12
If calibration is aborted with an invalid Low Reference signal,
the I.Ch[x].CalibrationFault tag is set for this channel until a
successful calibration is performed.
: Indicates that a valid High Reference signal has been
Chx].CalGoodHighRef BOOL sampled on this channel. B13
Indicates that an invalid High Reference signal has been
sampled on this channel.
You must correct this condition to successfully calibrate the
Chlx].CalBadHighRef BOOL module. Bl4
If calibration is aborted with an invalid High Reference signal,
the I.Ch[x] CalibrationFault tag is set for this channel until a
successful calibration is performed.
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Table 33 - 1756-IR12, 1756-IR12K Module - Input Tags (Continued)

Tag Name Data Type |Definition Valid Values
Indicates calibration on this channel is complete and the
Calibrating state has been exited.
Chix] CalSuccessful BOOL This tag remains set after valid calibration as long as Bl
connection is open.
Any positive or negative value.
Chlx].Data REAL Indicates channel data in ohms or Temperature. Determined by how you set the scaling parameters on the
channel. For more information, see Scaling on page 29.
64-bit timestamp value that indicates when all eight channels
Timestamp DINT[2] were last sampled. CIPSync Timestamp data
This value is provided in terms of CIPSync time.
16-bit timestamp that 'rolls’ from 0...32,767 ms.
Compatible with existing PID/PIDE instructions to )
RollingTimestamp DINT automatically calculate sample deltas. With this module, this {0...32,767 ms;

PID/PIDE instruction uses the RPI because there is no RTS
available.
For more information on the Rolling Timestamp, see page 20.

where 1ms =1count

1756-1T16, 1756-1T16K

Module Tags

Output Tags

The 1756-IR12, 1756-IR12K module is a dedicated input module that does not
contain any output data in the user connection. The module utilizes a
Controlling Heartbeat for the owner or a Listening Heartbeat for a Listen-Only

connection.

This section describes the tags associated with the module.

IMPORTANT Each application’s series of tags varies but no input module application
contains any tags that are not listed here.

Configuration Tags

The following table describes the Configuration tags associated with the

module.

Table 34 - 1756-1T16, 1756-IT16K Module - Configuration Tags

Tag Name

Data Type

Definition

Valid Values

RemoteTermination

BOOL

Indicates CJC Sensor is connected remotely or locally.
« If the CJC sensor if connected remotely, we
recommend that you use an isothermal bar.

all 8 channels.
1492 IFMs use a built-in isothermal bar.

« If the CJC sensor is connected locally, thermal
gradients exist on the RTB because heat rises.
With an RTB, temperature differences exist between
the CJC sensors. Correction factors are applied
internally to account for the differences.

With an isothermal bar, the CJC sensor is the same for

« 0=CJC sensor is connected locally via the RTB
« 1=CJC sensor is connected remotely (default)

CJDisable

BOOL

calculations.
By default module configuration, cold junction is

temperature.

Removes cold junction compensation from Thermacouple

compensated for each Thermocouple channel returning

0 =CJ compensation enabled
« 1=No CJ compensation

CJOffset

REAL

to add to the channel's CJC sensor reading.

User-defined offset value, measure in temperature units, | poc v~ 00 C

Chlx].InputRange

SINT

Channel's operating range.

4=-100...100 mV
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Table 34 - 1756-IT16, 1756-IT16K Module - Configuration Tags (Continued)

Tag Name Data Type |Definition Valid Values
« 0=mV
«1=B
«2=C
. 3=F
. 4 = J
Thermocouple sensor type used on the channel. The . G=K
Ch[x].SensorType SINT Input Type connected to the channel determine the Y
sensor type 2T
« 7=R
« 8=S
. g = T
« 10=TXK/XK(L)
« 11=D
« 1=50Hz
. ) i « 2=60Hz
Notch Filter removes line noise for the channel. . 3=100 Hz
) All channels have the same setting based on Channel 0 _
Chix] NotchFiter SINT For more information on Notch Filter, see page 55. : g :]2[[]][]3 Hz
Default = 2 (60 Hz) * 0=z
« §=500Hz
» 9=5000 Hz
Chix].Disable BOOL Disables the channel. - 0= Enabled (default)
« 1=Disabled
« 0= Standard (default)
« 1=English
IMPORTANT: The combination of this value with that of the
TempAbsolute tag value determine the temperature unit
used.
Used with the TempAbsolute tag for the same channel to | For example, if TempEnglish = 0 and TempAbsolute =0,
Chix]. TempEnglish BOOL determine the temperature units for the channel when | the combination is 00.
linearizing (non-zero sensor type). Thus, Celsius units are used. .
The following combinations are possible:
« 00=Celsius
« 01="Fahrenheit
« 10 =Kelvin
« 11=Rankine
Used with the TempEnglish tag for the same channel to ?:{sg;llt?g(demu“)
Ch[x].TempAbsolute BOOL determine the tf:mperature units for the channel when IMPORTANT: See the TempEnglish tag Valid Values
linearizing (non-zero sensor type). i : A NS AL
description for more information on using this tag's value.
P Determines the time constant for a first order lag filter.
Chx].DigitalFilter INT Default = 0 (no filtering). 0...32,767 ms
Sensor offset in either temperature units or mV to add
into the input value to compensate for any sensor error in
Ch[x].Sensor0ffset REAL the system. Any
Default = 0.0.
Input Tags

The following table describes the Input tags associated with the module.
Table 35 - 1756-T16, 1756-IT16K Module - Input Tags

Tag Name Data Type |Definition Valid Values
Fault DINT Standard Analog Fault mask - controlle sets bottom 16| g9gg_ngng-= Connection is good
CIPSyncalid BOOL Bg'g;;‘*'csgvn':smsigf g?]otf]‘;'%fc%?acnhf“iz"d toavalid gy g1p Sync is not available
) o B1= A valid time master was detected on the backplane,
data.
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Table 35 - 1756-IT16, 1756-IT16K Module - Input Tags (Continued)

Tag Name Data Type |Definition Valid Values
Indicates a significant jump, that is, 1 ms or greater, in the
CST and CIP Sync times sent from the Time Master to the
module. (The Time Master sends the CST and CIP Sync
CIPSyncOffsetdump BOOL times to the module every second.) B2
We recommend that you refresh the Diagnostic Assembly
to get more data on the jump if precise time tracking is
important to your application.
CJ[x].Fault BOOL Quality of channel data. ?:g;{;)d
CJ[x].Uncertain BOOL Channel data can be imperfect. : U_: Good .
« 1=Uncertain
CJ[x].Underrange BOOL Indicates that Cold Junction Channel x is below 0 °C. B2
CJ[x].0Overrange BOOL Indicates that Cold Junction Channel x is above 86 °C. B3
CJ[0].Data REAL Indicates the CJ input data in °C.
Ch[x].Fault BOOL Indicates the quality of Input Data. ?:g:;d
. . . « 0=Good
Chlx].Uncertain BOOL Indicates the Input Data can be imperfect. _ .
« 1=Uncertain
Input is beneath absolute minimum for this channel. If
Ch[x].Underrange BOOL temperature, set when beneath minimum for that B2
SensorType.
Input is above absolute maximum for this channel. If
Ch[x].0verrange BOOL temperature, set when above maximum for that B3
SensorType.
Ch{x].CalibrationFault BOOL }gﬂiecdates the last attempted calibration for this channel BY
Chlx].Calibrating BOOL Indicates the channel is currently being calibrated. B10
Indicates that a valid Low Reference signal has been
Ch[x].CalGoodLowRef BOOL sampled on this channel, BTl
Indicates that an invalid Low Reference signal has been
sampled on this channel.
You must correct this condition to successfully calibrate
Chx].CalBadLowRef BOOL the module. B12
If calibration is aborted with an invalid Low Reference
signal, the I.Ch[x].CalibrationFault tag is set for this
channel until a successful calibration is performed.
: Indicates that a valid High Reference signal has been
Chlx].CalGoodHighRef BOOL sampled on this channel. B13
Indicates that an invalid High Reference signal has been
sampled on this channel.
You must correct this condition to successfully calibrate
Ch[x].CalBadHighRef BOOL the module. B4
If calibration is aborted with an invalid High Reference
signal, the I.Ch[x].CalibrationFault tag is set for this
channel until a successful calibration is performed.
Indicates calibration on this channel is complete and the
Calibrating state has been exited.
Chix] CalSuccessful BOOL This tag remains set after valid calibration as long as Bl
connection is open.
Any positive or negative value.
Chlx].Data REAL Indicates channel data in Ohms or Temperature. Determined by how you set the scaling parameters on the
channel. For more information, see Scaling on page 29.
B64-bit timestamp value that indicates when all eight
Timestamp DINT[2] channels were last sampled. CIPSync Timestamp data
This value is provided in terms of CIPSync time.
16-bit timestamp that rolls’ from 0...32,767 ms.
Compatible with existing PID/PIDE instructions to
automatically calculate sample deltas. With this module, 032767 ms:
RollingTimestamp DINT this PID/PIDE instruction uses the RPI because thereisno | 5" '

RTS available.
For more information on the Rolling Timestamp, see
page 20.

where 1ms =1count
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1756-0F8l, 1756-0F 81K

Module Tags

Output Tags

The 1756-1T16, 1756-1T16K is a dedicated input module that does not contain
any output data in the user connection. The module utilizes a Controlling
Heartbeat for the owner or a Listening Heartbeat for a Listen-Only connection.

This section describes the tags associated with the module.

IMPORTANT  Each application’s series of tags varies but no output module
application contains any tags that are not listed here.

Configuration Tags

Table 36 describes the Configuration tags associated with the module.
Table 36 - 1756-0F8l, 1756-0F8IK Module - Configuration Tags

Tag Name Data Type |Definition Valid Values
When this tag is set, the channel holds the current value
until the received I:Ch{x%ﬂata tag value is within 0.1% of ( )
. the current Echo 0:Ch[x].Data tag value. « 0=Not holding (default
Chix] HoldForlnit BOOL If this tag is set to Hold, the l:Ch[x].InHold tag is triggered |« 1= Holding
when the module transitions into Run mode from a
Program or Fault states.
Chlx].AlarmDisable BOOL Disables all alarms on the module » 0= Alarms Enabled
" ) « 1= Alarms Disabled (default)
Latches the Ramp alarm. ( )
If this tag is set to latch the ramp alarm, the « 0= Latching disabled (default
Chix].RampAlarmLatch BOOL I:Chx].RampAlarm tag does not clear until « 1=Latching enabled
explicitly unlatched.
Latches the Low alarm and the High alarms. 0 (default)
- If this tag is set to latch the alarms, the « 0= Latching disabled (default
Chix] LimitAlarmLatch BOOL I-Ch[x].LLimitAlarm and |-Ch{xL.HLimitAlarm tags donot |+ 1= Latching enabled
clear until explicitly unlatched.
Determines channel action when a fault occurs, for
example, a connection loss.
At the fault occurrence, the module holds its last state or ( )
transitions to the channel value used in the » 0=Hold Last State (default
Chix] FauitMode BOOL C.Ch[x].FaultValue tag. « 1=Transition to fault channel value
If configured to Hold Last State, the channel Holds Last
State for the length of time set by the
C.Chlx] FaultValueStateDuration tag.
Determines channel action when the module transitions
to Program mode. o 0=
Chlx].ProgMode BOOL At the transition to Program mode, the module holds its . ?_ THoId .LfSt ?tate (default& val
last state or transitions to the channel value used in the = Iransition {0 program channet value
C.Chlx].ProgValue tag.
Determines channel action if a connection faults while the
module is in a safe state for Program mode.
The channel can remain in the safe state for Program « 0=_Channel remains in the safe state for Program mode
Ch[x].ProgToFaultEn BOOL mode or transition to a safe state for Fault mode. « 1=Channel transitions to the safe state for the Fault
If the channel remains in safe state for Program mode, mode
the
C.Chlx] FinalFaultState tag value is ignored.
- . . « 0=_Clamping enabled
Chx].ClampingDisable BOOL Disables Clamping on the channel. « 1= Clamping disabled (default
Enables Output Ramping when the module is in Run mode. |, _ P
Ch[x].RampInRun BOOL Output changes during Run mode are limited to the ?_ Rfiamp_lng dlsz?lzd_(dlsfault) d
C.Chlx] MaxRampRate tag value. + | =Ramping enabled in kun mode
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Table 36 - 1756-0F8I, 1756-0F8IK Module - Configuration Tags (Continued)

Tag Name Data Type |Definition Valid Values
Enables Output Ramping when the channel is ( )
transitioning to Program mode. « 0=Ramping disabled (default
Chix] RampToProg BO0L Outp[ut]changesduring Program mode are limited to the |« 1=Ramping enabled to Program mode state
C.Ch[x]MaxRampRate tag value.
Enables Output Ramping when the channel is 0 (default)
transitioning to Fault mode. « 0=Ramping disabled (default
Chix] RampToFault BOOL gl;:tp[ut]changes during Fault mode are limited to the « 1=Ramping enabled to Fault mode state
.Ch[x].MaxRampRate tag value.
. . + 0=Channel enabled (default)
Ch[x].Disable BOOL Disables the channel. + 1= Channel disabled
Determines the length of time the C.Ch[x] FaultValue tag | 0= Hold forever (default)
Ch[x].FaultValueStateDuration SINT value is held prior to the C.Ch[x].FaultFinalState being « Any of the following:
applied. - 1,2,5,0r 10 seconds
0=-10...10v
Ch[x].0utputRange SINT Channel's operating range. 12:_%..25[:,mA(default)
3=0..10v
Maximum rate at which the channel can transition the
output in Engineering Units/Second.
This tag is used only if at least one of the following tags Any value > 0.0
Chlx].MaxRampRate REAL is enabled: -
+ C.Ch[x].RamplnRun 1,000,000.00 = default
« C.Ch[x].RampToFault
« C.Ch[x].RampToProgram
Value to which the channel changes if the following
events exist: Any
Chix] FaultValue REAL « Connection is lost 0.0 = default
« C.Ch[x].FaultMode tag is enabled
Value to which the channel changes if the following
events exist: A
Chlx] FaultFinalState REAL « Connection is lost D%y: default
- Time defined by the C.Ch[x].FaultValueStateDuration tag |
has been exceeded
Value to which the channel changes if the following
events exist: Any
Chix] ProgValue REAL « Module transitions to Program mode 0.0 = default
« C.Ch[x]ProgMode tag is enabled
. glr?qq?]la\é?mg hhn?tsl.ets you scale signal units (V, mA) into Any value less the C.Ch[_x].HighSignul tag value.
Chix].LowSignal REAL Corresponds to the C.Ch[x].LowEngineering tag. That is, \C/glrt;en; mpﬂtt ttypee: ['13 6 fﬁfffglﬂn
this tag's value is scaled to the lowest Engineering Unit. ge Input type: -1L-
- ?A?g%ﬁﬁgggg;llﬂﬁftzat lets you scale signal units (V, m#) Any value greater than ttle C.Ch[x].LowSignal tag value
Chix] HighSignal REAL Corresponds to the C.Ch[x].HighEngineering tag. That is, \[;glrtr:n; :Rpﬂtt ttypg: ]Zoﬂbﬂz—dd;gaulﬂt
this tag's value is scaled to the highest Engineering Unit. ge Input type: 1L
Any lower than the C.Ch[x] HighEngineering tag
P Low engineering scaling point Default values:
Chix] LowEngineering REAL Corresponds to the C.Ch[x].LowSignal tag value. « 0.0 for current
« -10.0 for voltage
Any higher than the C.Ch[x].LowEngineering tag
: P High engineering scaling point Default values:
Chix] HighEngineering REAL Corresponds to the C.Ch[x] HighSignal tag value. « 100.0 for current
« 10.0 for voltage
" LowLimit setpoint below which the output cannot go when | Any lower than the HighLimit
Chlx] LowLimit REAL Clamping is enabled. 0.0 = default
S HighLimit setpoint above which the output cannot go Any higher than the LowLimit
Chix] HighLimit REAL when Clamping is enabled. 0.0 = default
Compensates for any known error on the sensor or Any
Ch[x].0ffset REAL channel to which the sensor is connected. The value is set |(We recommend that you use a small value.)
in signal units. 0.0 = default
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Input Tags

Table 37 describes the Input tags associated with the module.
Table 37 - 1756-0F8l, 1756-0F8IK Module - Input Tags

Tag Name Data Type |Definition Valid Values
: Indicates whether the module is synchronized to a valid | 0= CIP Sync is not available
CIPSyncValid BOOL CIP Sync time master on the backplane. « 1=CIP Sync is available
« 0=Avalid time master has not timed out.
. - « 1= Avalid time master was detected on the backplane,
CIPSyncTimeout BOOL Ihnadslt;?r:]eesdmgaetzther a valid time master on the backplane but the time master has timed out. The module is
’ currently using its local clock and can be drifting away
from the last known time master.
Indicates a significant jump, that is, 1 ms or greater, in the
CST and CIP Sync times sent from the Time Master to the
module. (The Time Master sends the CST and CIP Sync
times to the module every second.) . f 4
When a significant jump occurs, this tag value becomes 1 |» 0= No significant jump occurre
CIPSyncOffsetJump BOOL but changes to 0 a second later unless another jump « 1= Significant jump occurred
occurred.
We recommend that you refresh the Diagnostic Assembly
to get more data on the jump if precise time tracking is
important to your application.
Ch[x].Fault BOOL Quality of channel data. : ?:é;;[?d
Ch[x].Uncertain BOOL Channel data can be imperfect. ) ?_:300[1 .
« 1=Uncertain
Channel data value that causes the channel to clamp in
the following conditions:
- « Clamping is enabled on this channel, that is, the « 0=Channel is not clamped
Chix]LLimitAlarm BOOL C.Ch{x].ClampingDisable tag value = 0 « 1=Channel is clamped
« 0.Ch[x]Data tag value requested is less than the value
configured in the C.Ch[x]LowLimit tag
Channel data value that causes the channel to clamp in
the following conditions:
. « Clamping is enabled on this channel, that is, the « 0=Channel is not clamped
Chlx] HLimitAtarm BOOL C.Ch{x].ClampingDisable tag value = 0 « 1=Channel is clamped
« 0.Ch[x]Data tag value requested is greater than the
value configured in the C.Ch[x].HighLimit tag
. . - .|+ 0=_Channelis not limited to the C.Ch[x] MaxRampRate
Indicates that the channel is currently limited to changing
Chix].RampAlarm BOOL at the C.Ch[x] MaxRampRate tag value or is latched. ta_g value or.lat.ch.ed
« 1=channel is limited
Indicates that the last value last received for the « 0=Last channel data received was a number
Chix].NotANumber BOOL 0.Ch[x].Data tag was not a number. « 1= Last channel data received was not a number
Indicates that the channel is currently holding until the |, - : ;
Chix].InHold BOOL received 0.Chix].Data tag value is within 0.1% of the ?_ C[:r:‘a"”el"'sr?"lz.*“]'d'”g
current |.Ch[x] Data tag value. + =Lhannelis holding
Indicates that the channel is not calibrated or the last
S attempted calibration for this channel failed. » 0= _Calibration did not fail
Chix] CalibrationFault BOOL If the last calibration failed, this tag is cleared, that is, set | 1= Calibration failure
to 0, when power is cycled to the module.
I . . . . « 0=Channel is not being calibrated
Ch[x].Calibrating BOOL Indicates the channel is currently being calibrated. « 1= Channel is being calibrated
« 0=Valid Low Reference value has not been received on
Indicates that a valid Low Reference value has been this channel
Chix] CalGoodLowRef BOOL received on the channel. « 1=Valid Low Reference value has been received on this
channel
Indicates that invalid Low Reference data has been
received on this channel.
You must correct this condition to successfully calibrate |+ 0= Invalid Low Reference value has not been received
the module. on this channel
Chix] CalBadLowRef BOOL If calibration is aborted with an invalid Low Reference « 1=Invalid Low Reference value has been received on
signal, the I.Ch[x].CalibrationFault tag is set for this this channel
channel until a successful calibration is performed or the
module is Reset or RIUP'ed.
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Table 37 - 1756-0F8l, 1756-0F8IK Module - Input Tags (Continued)

Tag Name Data Type |Definition Valid Values
« 0=Valid High Reference value has not been received on
. Indicates that a valid High Reference value has been this channel
Chix] CalGoodHighRef BOOL received on this channel. « 1=Valid High Reference value has been received on this
channel
Indicates that an invalid High Reference value has been
received on this channel.
You must correct this condition to successfully calibrate |+ 0= Invalid High Reference value has not been received
: the module. on this channel
Chix] CalBadHighRef BOOL I calibration is aborted with an invalid High Reference |« 1=Invalid High Reference value has been received on
value, the I.Ch[x].CalibrationFault tag is set for this this channel
channel until a successful calibration is performed or the
module is Reset or RIUP'ed.
Indicates calibration on this channel is complete and the |, _ cajibration was not successful
Calibrating state has been exited. S —_—
Ch[x].CalSuccessful BOOL This tag remains set after valid calibration as long as . L— Callb{atdmn was successful and calibrating state has
connection is open. een exited.
Any positive or negative value.
Ch[x].Data REAL Output Data Echo data in scaled Engineering units. Determined by how you set the scaling parameters on the
channel. For more information, see Scaling on page 29.
Fault DINT Standard Analog Fault mask - controller sets all 32 bits on |+ 0000_0000= Connection is good
connection loss. « FFFF_FFFF Hex = Connection has failed
OwnerActive BOOL Owner Active—Indicates that the output has a controlling B4
owner.
Owner ID—Indicates which owner is active (controlling):
OwnerlD BOOL 0=0wner A B
1=0wner B
OwnerAConnected BOOL Owner A Connected—Indicates that Owner A is connected. | B6
. Owner A Claim—Indicates that Owner A is claiming
OwnerAClaim BOOL outputs (C00). B7
Owner A Ready—Indicates that Owner A is Ready to claim
OwnerAReady BOOL outputs (RO0). B8
OwnerBConnected BOOL Owner B Connected—Indicates that Owner B is connected. | B9
. Owner B Claim—Indicates that Owner B is claiming
OwnerBClaim BOOL outputs (CO0). B10
Owner B Ready—Indicates that Owner B is Ready to claim
OwnerBReady BOOL outputs (RO0). Bl
16-bit timestamp that 'rolls’ from 0...32,767 ms.
Compatible with existing PID instruction to automatically 0..32767 ms
RollingTimestamp DINT calculate sample deltas. W.Heré ms =1 count
For more information on the Rolling Timestamp, see
page 20.
64-bit timestamp value that indicates when any of the 8
Timestamp DINT[2] channels were last updated with new Output Data. Timestamp data

This value is provided in terms of CIPSync time.

Rockwell Automation Publication 1756-UM540G-EN-P - June 2023 177



Appendix A

Analog 1/0 Module Tag Definitions

Output Tags

Table 38 describes the Output tags associated with the module.
Table 38 - 1756-0F8l, 1756-0F8IK Module - Output Tags

Tag Name Data Type |Definition Valid Values
Unlatches a latched Low Limit alarm at the first instance
of the bit transitioning from 0 to 1.
For example, if the controller sends data for thistagin |, _ .
Ch[x].LLimitUnlatch BOOL successive instances as 0, 1, 1,1, 1, the module unlatches . ?_ /ﬁlarm_remzlalrtlshlahched (default)
the Low Limit alarm when it receives the first 1. = Alarm Is uniatche
The following instances of this tag value being 1 do not
impact the Low Limit alarm unlatching.
Unlatches a latched High Limit alarm at the first instance
of the bit transitioning from O to 1.
For example, if the controller sends data for thistagin |, — .
Ch[x].HLimitUnlatch BOOL successive instances as 0, 1,1, 1, 1, the module unlatches ?_ /ﬁlarm.remzlalrtlshlazched (default)
the High Limit alarm when it receives the first 1. + [=Alarm s uniatche
The following instances of this tag value being 1do not
impact the High Limit alarm unlatching.
Unlatches a latched Ramp alarm at the first instance of
the bit transitioning from O to 1.
For example, if the controller sends data for thistagin |, _ ;
Ch[x].RampAlarmUnlatch BOOL successive instances as 0, 1,1, 1, 1, the module unlatches ?_ /ﬁlarm.remelnr:shlahched (default)
the Ramp alarm when it receives the first 1. + [=Alarm s uniatche
The following instances of this tag value being 1do not
impact the Ramp alarm unlatching.
Initiates the Calibration process. . 0= Calihrati ;
Ch[x].Calibrate BOOL This tag must remain set until a valid Low Reference and ?_ é!ell!lt)brattllon process Is rlottstgrted (default)
High Reference values are sent to the channel. + 1= Lallbration process s starte
When set, the channel produces the Low Calibration ?;éﬁ;ﬁ: [Clzlti[;)lrjatlt[i::rl] II__%‘CV F;fozrrz?]ii
Ch[x].CalOutputLowRef BOOL \Ij:lfl?erence Point for the current C.Ch[x].OutputRange tag Do not set this tag and the CalOutputHighRef tag to 1
’ simultaneously.
) When set, the channel produces the High Calibration $:[?l?t;3tt g:ltlglrgtlt;: Elli%g I;fozrrzr:fci Signal
Ch[x].CalOutputHighRef BOOL \Ij:lfl:egence Paint for the current C.Ch[x ] OutputRange tag Do not set this tag and the CalOutputLowRef tag to |
’ simultaneously.
Data value change that indicates that the 0.Ch[x].Data tag |+ 0= Not sending Recorded Cal Low Ref
Ch[x].CalLowRefPassed BOOL contains the recorded Low Reference value for the « 1=Sending Recorded Cal Low Reference in Output Data
channel that is used by the module in Calibration. for Calibration Verification
Data value change that indicates that the 0.Ch[x].Data tag |+ 0= Not sending Cal High Reference
Ch[x].CalHighRefPassed BOOL contains the recorded High Reference value for the « 1=Sending recorded Calibration High Reference Signal
channel that is used by the module in Calibration. in Output Data for Calibration Verification
Data value change that triggers the channel to complete |+ 0= Channel not triggered to complete the calibration
- B the Calibration procedure, applying the Valid Low and procedure
Chix]CalFinishCalibration BOOL High References received. « 1=Channel triggered to complete the calibration
Channel exits the Calibration state if successful. procedure
Any positive or negative value.
Chx].Data REAL Channel data in scaled Engineering Units. Determined by how you set the scaling parameters on the
channel. For more information, see Scaling on page 29.
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Redundant Owner
Configuration Tags

The redundant owner configuration tags are identical to the existing
1756-OF8I, 1756-OF8IK configuration.

Redundant Owner Input Tag Layout

We added eight Input tags to the existing Input data layout. The bit tag field,
PartnerBits, increased from 2 bits to 10 bits to cover OwnerActive, Owner 1D,
and Active/Claim/Ready status for the A and B controllers.

Table 39 - New Redundant Input Tag Description - 1756-0F8l, 1756-0F 8IK

Field Data Type Legal Values Usage
OwnerActive BOOL B4 The Output has a Controlling Owner
Which Owner is Active (Controlling):
OwnerID BOOL ) 0=0wner A
1=0wner B
OwnerAConnected BOOL B6 Owner A is Connected.
OwnerAClaim BOOL B7 Owner A is claiming Outputs (C00).
OwnerAReady BOOL B8 Owner A is Ready to claim Outputs (ROO).
OwnerBConnected BOOL B9 Owner B is Connected.
OwnerBClaim BOOL BIO Owner B is claiming Outputs (C00).
OwnerBReady BOOL BII Owner B is Ready to claim Outputs (R0O).

Redundant Owner Output Tag Layout

We added two Input tags in the Output data: a BOOL to reflect the COO bit and
another for the ROO bit.

Table 40 - New Redundant Output Tag Description - 1756-0F8I, 1756-0F8IK

Field Data Type Legal Values Usage
When set, indicates that the controller wants to Claim Ownership of the redundant
80 connection and have its outputs actively used.
« If both Redundant Owners have C0O set, the last originator application that transitioned
OwnerClaim BOOL _ : : its COO flag from reset to set shall be the owner.
?:_L[\:g}ns%[wr?:rtéﬁ? Ownership NOTE: Only a Rx'd 0 to a 1and not just the receipt of a new connection is considered such a
p transition.
« If neither Redundant Owner has COO set, then the highest RO0 becomes Owner.
Indicates the controller's readiness for output ownership. A value of 1indicates ready while 0
Bl indicates the controller is not ready to own the outputs.
OwnerReady BOOL « If neither controller has the COO bit set, the RO0 determines the current owner.

0 = Not Ready to Own
1=Ready to Own

« If both controllers have C00=0 and R00=0, then the outputs go to IDLE (Program mode).
« If both controllers have C00=0 and R00=1, OwnerA will be active.
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Array Data Structures

Fast digital I/O modules use an array data structure. In this type of structure,
all the tags for a particular point are organized under that point. For example,
in Figure 34, all of the tags that appear under point o also appear under points
1...15 for the input module in slot 1. With this structure, you can copy or access
all of the data for a particular point by simply referencing or copying the point
or alias for the point, such as Pt[3] or PressureValveTank3.

Figure 34 - Array Data Structure

Name ==/~ Value -
4 Local:3:1Pt {-]
4 Local:3:1L.Pt[0] {.}
Local:3:.Pt[0].Data 0
Local:3:1.Pt[0].Fault 0
Local:3:1.Pt[0].NewDataOffOn 0
Local:3:..Pt[0].NewDataOnOff 0
Local:3:L.Pt[0].TimestampDropped % 0
Local:3:L.Pt[0].CIPSyncValid 0
Local:3:L.Pt[0].CIPSyncTimeout 0
Local:3:1.Pt[0].InputOverrideStatus 0

4 Local:3:1.Pt[0].Timestamp {.d

b Local:3:1.Pt[0].Timestamp.OffOn {)

b Local:3:1.Pt[0]. Timestamp.OnOff {od

b Local:3:LPt[1] [ ]
b | ncal-2l P21 [

Other digital I/O modules use a flat data structure. In this type of structure,
only one instance of a tag exists for a module. For example, in Figure 35, only
one instance of each tag appears under the input module in slot 3. To reference
or copy data for an individual point, you specify the tag name followed by a bit
number, such as Data.o or EventOverflow.3. Unlike an array structure where
all the data for a point can be accessed via a single tag reference, a flat structure
requires multiple tag references to access all the data for a point.
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Figure 35 - Flat Data Structure

 ContoterTag-Sinte.contrtierconroter)

Scope: | [@Single_Controller V| Show: |NITags

Name =2« Value *F
4 Local:3 [

* Local:3:l.Fault 2#0000_0000_000...

4 Local:3:1.Data 2#0000_0000_000...

Local:3:.Data.0
Local:3:1.Data.1
Local:3:1.Data.2
Local:3:.Data.3
Local:3:1.Data.4
Local:3:.Data.5
Local:3:.Data.6
Local:3:.Data.7
Local:3:1.Data.8
Local:3:1.Data.9
Local:3:.Data.10
Local:3:1.Data.11
Local:3:1.Data.12
Local:3:.Data.13
Local:3:1.Data. 14
Local:3:.Data.15
Local:3:1.Data.16
Local:3:.Data.17
Local:3:.Data.18

o O o o o O O O 0O O O O O o o o O o 9O

The 1756-OF8]1, 1756-OF8IK module uses either type of data structure
depending on how you configure the module. For more information, see

page 174.
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Notes:
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Appendix B

Power-sizing Chart

Choose the Correct Power Supply

To maintain an adequate power supply, you can determine the power that
modules in a ControlLogix® chassis consume.

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).

See the configuration spreadsheet in the Knowledgebase article Sizing the
ControlLogix Power Supply.

The 5.1V DC and 24V DC currents are used together to calculate the maximum
backplane power dissipation. The following table lists the current draw of

each module.

Cat. No.

Current Draw @ 5.1V DC

Current Draw @ 24V DC

1756-1F81, 1756-IF8IK

200 mA)

« Voltage/Non-sourcing Current mode: 150 mA
« Sourcing Current mode: 400 mA

Series B, 210 mA?)

1756-1RT8, 756-RTBIK | Series B Z0m 150 mA
_ _ Series B, 210 mA2)

SRR, WS6-RI2K | 2enes A I m 70 mA
: 2

1756-716, 7756-1Ti6k | Series B, 210 mA® 80 mA

Series A, 200 mA

1756-0F8, 1756-0F 81K

200 mA®)

« Voltage or Current mode with 250 Q loads = 220 mA
« Current mode with 500 Q loads = 275 mA

« Current mode with 750 Q2 loads = 340 mA

« Current mode with 1000 Q2 loads = 385 mA

(1) Firmware revision 3.011 reduces the processor clock speed to 360 MHz and reduces the nominal current consumption by

10...15 mA.

(2) 210 mA is the worst case current rating per test results. The processor clock speed of 360 MHz now reduces nominal current

consumption.

(3) Firmware revision 4.011 reduces the processor clock speed to 360 MHz and reduces the nominal current consumption by

10...15 mA.
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Appendix B

Choose the Correct Power Supply

Use the following table to check power supply consumption.

Slot Module Cat. | Current @5.1VDC Power @ 5.1V DC Current @ 24V DC Power @ 24V DC
Number  |No. (mA) (Watts) (mA) (Watts)
0 x b= X 24V =

1 x5.1V= X 24V =

2 x5.V= X 24V =

3 x5.V= X 24V =

A x5V = X 24V =

5 x5V = X 24V =

6 x bV = X 24V =

7 x5.1V= X 24V =

8 x5.V= X 24V =

9 x5V = X 24V =

10 x5V = X 24V =

n x5V = X 24V =

12 x5.V= X 24V =

13 x5.1V= X 24V =

14 x5.V= X 24V =

15 x5V = X 24V =

16 x5V = X 24V =

TOTALS mA W mA W

Do not exceed the 5.1V DC current of 10 A for the 1756-Px72 power supply or 13 A for the 1756-Px75 power supply.

184

Rockwell Automation Publication 1756-UM540G-EN-P - June 2023



Appendix C

1492 Analog Interface Modules

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.

A\

ATTENTION: The ControlLogix® system has been agency certified using 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 may require
application specific approval by the certifying agency.

The following table lists the analog interface modules (AIFMs) available for use
with the ControlLogix eight-channel analog I/O modules.

IMPORTANT  You can use the 6-channel AIFMs, for example, 1492-AIFM6S-3, listed

with 8-channel analog 1/0 modules.

We recommend that you use the 8-channel AIFMs, for example,
1492-AIFM8S-3, in your application whenever possible.

Module Cat. No.

Operating Mode

AIFM Cat. No.

Fixed Terminal Block

AIFM Cat. No.

RTB Socket Assembly

Pre-wired Cable Cat. No.
where x = Cable Length

Current (Internal or External Source
Loop Current)

1492-AIFMBS-3

1492-RAIFM8S-3

1492-ACABLExYA

1492-AIFMBS-3

1492-RAIFM8S-3

1492-ACABLEXYA

1756-IF8| Current (External Loop Power only) 1492-ACABLEXYA
1492-AIFM6S-3 1492-RAIFMBS-3 1499-ACABLEXYE
Voltage 1492-AIFM8S-3 1492-RAIFM8S-3 1492-ACABLEXYB
g 1492-AIFMBS-3 1492-RAIFMBS-3 1492-ACABLEXYB
RTD 1492-AIFM8S-3 1492-RAIFM8S-3 1492-ACABLEXYF
[756-IRTS 1492-AIFMBS-3 1492-RAIFMBS-3 1492-ACABLEXYF
1492-AIFM8TC-3 1492-RAIFM8TC-3 1492-ACABLEXYC
Thermocouple

1492-AIFMGTC-3 1492-RAIFMBTC-3 1492-ACABLEXYC
Current 1492-AIFM8S-3 1492-RAIFM8S-3 1492-ACABLEXYA
1756-0Fs] 1492-AIFMBS-3 1492-RAIFMBS-3 1492-ACABLExXYA
1492-AIFM8S-3 1492-RAIFM8S-3 1492-ACABLEXYB

Voltage ]

1492-AIFM6S-3

1492-RAIFMBS-3

492-ACABLEXYB
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Notes:
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Appendix D

History of Changes

This appendix contains the new or updated information for each revision of
this publication. These lists include substantive updates only and are not
intended to reflect all changes. Translated versions are not always available for
each revision.

1756-UM0540F-EN-P, November 2021

Change

Added catalog numbers with conformal coating

Updated screen shats from the Studio 5000 Logix Designer® application
Added 1756-IF6CIS module information

Updated tag names for 1756-1F81 and 1756-0F8I modules

1756-UMO540E-EN-P, December 2017

Change
Added information about how to configure the 1756-0F81 redundant owner

1756-UMO0540D-EN-P, April 2016

Change

Added section Elegant Migration Emulation Mode

Updated 1756-1F8I Notch Filter Settings

Update Module Input Ranges

Updated 1756-IRT8I Notch Filter Settings

Updated 1756-0F8I Module Fault and Status Reporting

Updated 1756-1F8I Module - Configuration Tags Ch[x].ProcessAlarmLatch and Ch[x].RateAlarmLatch
Updated 1756-1F8I Module - Input Tags CIPSyncValid

Updated 1756-IRT8I Module - Configuration Tags Ch[x].ProcessAlarmLatch and
Ch[x].RateAlarmLatch

1756-UM0540C-EN-P, June 2015

Change
Added content throughout for new 1756-IR12 and 1756-IT16 modules

1756-UM0540B-EN-P, January 2015

Change
Updated Sensor Offset and Channel Offset features
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