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Important User Information

Because of the variety of uses for the products described in this
publication, those responsible for the application and use of these
products must satisfy themselves that all necessary steps have been
taken to assure that each application and use meets all performance
and safety requirements, including any applicable laws, regulations,
codes and standards. In no event will Rockwell Automation be
responsible or liable for indirect or consequential damage resulting
from the use or application of these products.

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

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

Reproduction of the contents of this copyrighted publication, in whole
or part, without writte periiission of Rockwell Automation, is
prohibited.

Throughout this publication, notes may be used to make you aware of
safety considerations. The following annotations and their
accompanying statements help you to identify a potential hazard,
avoid a ' potential hazard, and recognize the consequences of a
potential hazard:

W Identifies information about practices or

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

ATTENTION Ic}enuﬁes information about practices or
circumstances that can lead to personal injury or

g death, property damage, or economic loss.

IMPORTANT Iden'tifie's information that lS critical for successful
application and understanding of the product.

Allen-Bradley is a trademark of Rockwell Automation



Summary of Changes

Introduction

New and Revised
Information

This release of this document contains updated information. Changes
are designated by change bars in margin, as shown.

Table Summary of Changes.1 lists the new and revised information
included in this release of the ControlLogix digital I/O modules

user manual.

Table Summary of Changes.1 New and Revised Information

In this section:

This information changed or was added:

Chapter 2

Triggering Event Tasks

Chapter 3

o Electronic Keying
o 1756-IF6] module count information in integer mode

Module-specific chapters
(i.e. Chapter 4 through
Chapter 8)

Module block diagrams and input/output circuit diagrams

Chapter 5 Full-description of ControlLogix Sourcing Current Loop Input
Module (1756-IFBCIS)
Chapter 6 o Full description of ControlLogix Thermocouple Input
Module (1756-1T612)
o Wire Off Detection with the 1756-IR6I module
Appendix A e Specifications for 1756-IF6CIS module
o Specifications for 1756-1T612 module
e Updated Open Circuit Detection specification for the
1756-IR6l module
Appendix C Differences when using message instructions in
RSLogix 5000, v 9 or earlier versus using RSLogix 5000, v10
or greater.
Appendix E Additional specification information
Glossary After Appendix C

Other changes have been made throughout this manual and, although
not significant enough to warrant mention in the table above, they are
marked by change bars.
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Notes:
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Preface

What This Preface Contains

Who Should Use This
Manual

Purpose of This Manual

About This User Manual

This preface describes how to use this manual. The following table
describes what this preface contains and its location.

For information about: See page:
Who Should Use This Manual Preface-1
Purpose of This Manual Preface-1
Related Products and Documentation Preface<3

You must be able to program and operate a Rockwell Automation
ControlLogix controller to efficiently use your analog I/O modules.

We assume that you knoew.how to do this in this manual. If you do
not, refer to the Logix5000 Controller documentation before you
attempt to use this module. Table Preface.2 lists related
documentation.

This'tanual describes how to install, configure, and troubleshoot
your ControlLogix analog I/O module.
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What This Manual Contains Table Preface.1 lists describes the sections contained in this manual.
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Table Preface.1

Section: Title: Description:

Chapter 1 What Are ControlLogix Analog | A general overview of the ControlLogix
[/0 Modules? analog 1/0 modules and how they are used

Chapter 2 Analog I/0 Operation Within the | Description of how ControlLogix analog
ControlLogix System I/0 modules work with in a ControlLogix

system

Chapter 3 Using ControlLogix Analog I/0 Listing of the features that are common to
Module Features all ControlLogix analog'l/0 modules

Chapter 4 Non-Isolated Analog Listing of the features that are specific to
Voltage/Current Input Modules | the 1756-1F16 and 1756-IF8 modules
(1756-IF16, -IF8)

Chapter 5 Sourcing Current Loop Input Listing of the features that are specific to
Module (1756-IF6CIS) and the 1756-1F6CIS and 1756-IF6I modules
Isolated Analog Voltage/Current
Input Module (1756-IF6l)

Chapter 6 Temperature Measuring Analog | Listing of the features that are specific to
Modules (1756-IR6l, 1756-1T61 & | the 1756-IR6I and 1756-IT6l modules
1756-1T612)

Chapter 7 Non-Isolated Analog Output Listing of the features that are specific to
Modules (1756-0F4 & 1756-0F8) | the 1756-0F8 and 1756-0F8 modules.

Chapter 8 Isolated Analog Output Modules | Listing of the features that are specific to
{1756-0F6Cl & 1756-0F6VI) the 1756-0F6CI and 1756-0F6VI modules

Chapter 9 Installing ControlLogix Step-by-step description of how to install
I/0 Modules and wire ControlLogix analog I/0 modules

Chapter 10 Configuring ControlLogix Analog | Description of how to configure
I/0 Modules ControlLogix analog I/0 modules with

RSLogix 5000™

Chapter 11 Calibrating the ControlLogix Description of how to calibrate

Analog 1/0 Modules ControlLogix analog I/0 modules with
RSLogix 5000
Chapter 12 Troubleshooting Your Description of how to use LED status
ControlLogix Analog I/0 Module | indicators and RSLogix 5000 to
troubleshoot any problems with your
ControlLogix analog I/0 modules
Appendix A Specifications Listing of all modules’ specifications
Appendix B Tag Definitions Description of how to use the
RSLogix 5000 tag editor to change a
module’s configuration

Appendix C Using Ladder Logic To Perform | Description of uses for ladder logic in your
Run Time Services and ControlLogix analog I/0 module
Reconfiguration applications

Appendix D Power Supply Sizing Chart Information necessary to check the power

your ControlLogix chassis is using.




Preface

Related Products and
Documentation

The following table lists related ControlLogix products and

documentation:
Table Preface.2
Related Documentation
Catalog Document title: Publication
number: number:
1756-A4, -A7, ControlLogix Chassis Installation Instructions 1756-IN080
-A10, -A13
1756-PA72/B, ControlLogix Power Supply Installation 1756-5.67
-PB72/B Instructions
1756-PA75, ControlLogix Power Supply Installation 1756-5.78
-PB75 Instructions
1756-Series ControlLogix Module Installation Instructions Multiple 1756-IN
(Each module has separate installation numbers
document.)
1756-Series ControlLogix Digital I/0-Madules User Manual 1756-UM058
1756-CNB, ControlLogix ControlNet Interface Module 1756-6.5.3
-CNBR User Manual
1756-DNB ControlLogix DeviceNet Interface Module 1756-6.5.19
User Manual
1756-DHRIO ControlLogix Data Highway Plus Communication | 1756-UM514
Interface Module User Manual
1756-ENET. ControlLogix Ethernet Communication Interface 1756-UM051
Module User Manual
1756-ENBT ControlLogix EtherNet/IP Bridge Module 1756-UMO050
User Manual
1756-IF4FXOF2F | ControlLogix High Speed Analog I/0 Module 1756-UMO005
User Manual
1756-Lx ControlLogix Selection Guide 1756-SG001
1756-Lx ControlLogix System User Manual 1756-UMO001
1756-Lx, 1769-Lx, | Logix5000 Controllers Quick Reference 1756-QR107
1789-Lx, 1794-Lx,
PowerFlex 700S
1756-Lx, 1769-Lx, | Logix5000 Controllers Common Procedures 1756-PM001
1789-Lx, 1794-Lx, | Programming Manual
PowerFlex 700S
1756-Lx, 1769-Lx, | Logix5000 Controllers Motion Instruction Set 1756-RM007
1789-Lx, 1794-Lx, | Reference Manual
PowerFlex 700S
1756-Lx, 1769-Lx, | Logix5000 Controllers General Instructions 1756-RM003
1789-Lx, 1794-Lx, | Reference Manual
PowerFlex 700S
Allen-Bradly I/0 | 1/0 Products System Overview CIG-S0001

catalog numbers
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For more information on these products, contact your local Rockwell
Automation distributor or sales office.

The documentation listed in Table Preface.2 is available at the
following locations:

e http://www.ab.com/manuals/cl

e http://www.theautomationbookstore.com
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Chapter 1

What Are ControlLogix Analog I/0 Modules?

What This Chapter Contains This chapter describes the ControlLogix analog modules and what you

What are ControlLogix
Analog I/0 Modules?

must know and do before you begin to use them.

For information about: See page:
What are ControlLogix Analog 1/0 Modules? 1-1
Using an 1/0 Module in the ControlLogix 1-3
System

Features of the ControlLogix Analog |/0 1-4
Modules

Using Module Identification and Status 1-5
Information

Preventing Electrostatic Discharge 1-6
Removal and Insertion Under Power 1-6

ControlLogix danalog 1/0 modules are interface modules that convert
analog signals to-digital values for inputs and convert digital values to
analog signals for outputs. Controllers can then use these signals for
control purposes.

Using-the producer/consumer network model, ControlLogix analog

I/O modules produce information when needed while providing
additional system functions.
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Table 1.1 lists the features available on ControlLogix analog I/O
modules that allow greater system applicability.

Table 1.1 ControlLogix Analog I/0 Module Features

Feature:

Description:

Removal and insertion
under power (RIUP)

This system feature allows you to remove and insert
modules and RTB while power is applied. For more
information on RIUP, see page 1-6.

Producer/consumer
communications model

These communications are an intelligent data exchange
between modules and other system devices.in which each
module produces data without having-been polled.

Rolling timestamp of data

15-bit module-specific rolling timestamp with millisecond
resolution which indicates when data was sampled/applied.
This timestamp may be used to calculate the interval
between channel o field side updates

Multiple data formats

Analog I/0 modules offer the option of IEEE 32-hit floating
point or 16-hit integer data formats.

Module resolution

Analog input'modules use 16-bit resolution, and analog
outputmodules offer 13 to 16-bit output resolution,
depending or the module type, to detect data changes.

On-board features

Features such as scaling to engineering units, alarming and
under/overrange detection increase the modules’ complexity
and effectiveness.

Calibration

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

if necessary.

Coordinated System Time
(CST)timestamp of data

64-bit system clock (i.e. Coordinated System Time [CST])
places a timestamp on the transfer of data between the
module and its owner-controller within the local chassis

UL, CSA, FM, CE, C-Tick,
EEx, TUV Agency
Certification

Full agency certification for in any application that requires
approval of the agencies listed.

Agency certification varies depending on catalog number. To
see a complete listing of the certifications associated with
each catalog number, see Appendix A.
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Using an I/0 Module inthe ControlLogix modules mount in a ControlLogix chassis and use a

ControlLogix System

Removable Terminal Block (RTB) or a Bulletin 1492 Interface

Module™® cable that connects to an IFM to connect all field-side
wiring. Before you install and use your module you should have
already:

e installed and grounded a 1756 chassis and power supply(Z). To
install these products, refer to the publications listed in
Table Preface.2 on page Preface-3.

e ordered and received an RTB or IFM and its components for
your application.

IMPORTANT BRLES and IFMs are not included with your

module purchase.

Table 1.2 Types of ControlLogix Analog I/0

Catalog Description: RTB Used: Module

Number: Specific
Information
in Section:

1756-IF16 16-point non-isolated analog current/voltage input module 36 pin Chapter 4

1756-1F8 8-point non-isolated-analog current/voltage input module 36 pin

1756-IF6CIS B6-point sourcingcurrent Joop input module 20 pin Chapter 5

1756-IF6l 6-point isolated analog current/voltage input module 20 pin

1756-IR6| B-point.isolated RTD input module 20 pin Chapter 6

1756-1T6l 6-point isolated Thermocouple/mV input module 20 pin

1756-1T612 B6-point isolated Enhanced Thermocouple/mV input module 20 pin

1756-0F4 4-point non-isolated analog current/voltage output module 20 pin Chapter 7

1756-0F8 8-point non-isolated analog current/voltage output module 20 pin

1756-0F6CI 6-point isolated analog current output module 20 pin Chapter 8

1756-0F6VI B6-point isolated analog voltage output module 20 pin

1) The Bulletin 1492 IFM may not be used in any application that requires agency certification of the ControlLogix
system. Use of the IFM violates the UL, CSA and FM certifications of a ControlLogix digital /0 module.

Also, to see what IFMs are used with each ControlLogix analog I/0 module, see Appendix F.

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-SGO01 or contact your local Rockwell Automation distributor or sales representative.

(2)
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|

Features of the ControlLogix Analog I/0 Modules

Figure 1.1
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Table 1.3 lists descriptions of the physical features shown in

Figure 1.1.

Table 1.3 Physical Features on the ControlLogix Digital I/0 Modules

Physical Feature:

Description:

Backplane connector

The backplane connector interface for the ControlLogix
system connects the module to the ControlBus backplane.

Connector pins

Input/output, power and grounding connections are made to
the module through these pins with the use of an RTB or
IFM.

Locking tab The locking tab anchors the RTB or IFM cable on the module,
maintaining wiring connections.
Slots for keying Mechanically keys the RTB to prevent inadvertently making

the wrong wire connections to your module.

Status indicators

Indicators display the status of communication, module
health and input/output devices. Use these indicators to
help in troubleshooting.

Top and bottom guides

Guides provide assistance in seating the RTB or IFM cable
onto the module.
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Using Module
Identification and Status
Information

Each ControlLogix I/O module maintains specific identification
information that separates it from all other modules. This information
assists you in tracking all the components of your system.

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

Each module maintains the following information:

Table 1.4 Module ldentification and Status Information

Module Identification: Description:

Product Type Module's product type, such-as Digital /O or
Analog /0 module

Catalog Code Module's catalog number

Major Revision Module’s major.revision number

Minor Revision Module’s' minor revision number

Status Madule's status. Returns the following information:

o Controller ownership (if any)
o Whether module has been configured
o Device Specific Status, such as:
o Self-Test
e Flash update in progress
o Communications fault
¢ Not owned (outputs in program mode)
o Internal fault (need flash update)
e Run mode
o Program mode (output mods only)
e Minor recoverable fault
o Minor unrecoverable fault
o Major recoverable fault
o Major unrecoverable fault

Vendor ID Module manufacturer vendor, for example Allen-Bradley

Serial Number Module serial number

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

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

IMPORTANT You mus.t perform a WHO service to retrieve this
information.
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Preventing Electrostatic

This module is sensitive to electrostatic discharge.

Discharge

ATTENTION

This equipment is sensitive to electrostatic discharge,
which can cause internal damage and affect normal
operation. Follow these guidelines when you handle
this equipment:

e Touch a grounded object to discharge potential
static.
e Wear an approved grounding wriststrap.

¢ Do not touch connectors or pins on component
boards.

® Do not touch circuit components inside the
equipment.

o If available, use a static-safe workstation.

e When not in use, store the equipment in
appropriate static-safe packaging.

Removal and Insertion
Under Power

These modules are designed to be installed or removed while chassis
power is applied.

When you insert or remove the module while
backplane power is on, an electrical arc can occur.
This could cause an explosion in hazardous location
installations.

Be sure that power is removed or the area is nonhazardous before
proceeding. Repeated electrical arcing causes excessive wear to
contacts on both the module and its mating connector. Worn contacts
may create electrical resistance that can affect module operation.

Chapter Summary
and What's Next
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In this chapter you read about what ControlLogix analog I/O modules
are. Chapter 2 describes Analog I/O Operation Within the
ControlLogix System.



Chapter Z

Analog I/0 Operation Within the
ControlLogix System

What This Chapter Contains This chapter describes how analog 1I/O modules work within the

Ownership and
Connections

ControlLogix system.

For information about: See page:
Ownership and Connections 2-1
Using RSNetWorx and RSLogix 5000 2-2
Direct Connections 2-3
Input Module Operation 2-3
Input Modules in a Local Chassis 2-4
Real Time Sample (RTS) 2-4
Requested Packet Interval (RPI) 2-5
Input Modules in a Remate Chassis 2-7
Output Module Operation 2-9
Output Modules in-a Local Chassis 2-9
Output Modules in.a Remote Chassis 2-10
Listen-Only Mode 2-12
Multiple Owners of Input Modules 2-13
Configuration Changes in an Input Module with 2-14
Multiple Owners

Every I/O module in the ControlLogix system must be owned by a
ControlLogix controller to be useful. This owner-controller stores
configuration data for every module that it owns and can be located
locally or remotely, relative to the I/O module’s position. The owner
sends the I/O module configuration data to define the module’s
behavior and begin operation within the control system. Each
ControlLogix I/O module must continuously maintain communication
with its owner to operate normally.

Typically, each module in the system will have only 1 owner. Input
modules can have more than 1 owner. Output modules, however, are
limited to a single owner. For more information on the increased
flexibility provided by multiple owners and the ramifications of using
multiple owners, see page 2-13.
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Using RSNetWorx and
RSLogix 5000
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The 1I/O configuration portion of RSLogix5000 generates the
configuration data for each I/O module in the control system, whether
the module is located in a local or remote chassis. A remote chassis,
also known as networked, contains the I/O module but not the
module’s owner-controller. Remote chassis can be connected to the
controller via a scheduled ControlNet or EtherNet/IP network.

Configuration data is transferred to the controller during the program
download and subsequently transferred to the appropriate I/O
modules.

I/O modules in the local chassis, and modules in 4 remote chassis this
connected via the EtherNet/IP network, are ready to-fun as soon as

the configuration data has been downloaded. However, you must run
RSNetWorx to enable I/O modules in & scheduled ControlNet chassis.

Running RSNetWorx transfers configuration data to I/O modules on
scheduled ControlNet and establishes a'Network Update Time (NUT)
for ControlNet that is compliant with the desired communications
options specified for each module during configuration.

Anytime a controller réferences an I/O module in a scheduled
ControlNet chassis,-you. must run RSNetWorx to configure ControlNet.
Follow these general guidelines when configuring I/O modules:

1. Configure all I/O modules for a given controller using
RSLogix 5000 and download that information to the controller.

2. If:ithe 1/0O configuration data references a module in a remote
chassis connected by scheduled ControlNet, run RSNetWorx.

You must run RSNetWorx whenever a new module
IMPORTANT
_ is added to a scheduled ControlNet chassis. When a

module is permanently removed from a remote
chassis, we recommend that RSNetWorx be run to
optimize the allocation of network bandwidth.
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Direct Connections

Input Module Operation

A direct connection is a real-time data transfer link between the
controller and the device that occupies the slot that the configuration
data references. ControlLogix analog I/O modules use direct
connections only.

When module configuration data is downloaded to an
owner-controller, the controller attempts to establish a direct
connection to each of the modules the data references.

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

e If the data is appropriate to the module found in the slot, a
connection is made and opération begins.

e If the configuration data is\not appropriate, the data is rejected
and an error message displays in the software. In this case, the
configuration data ¢an be“inappropriate for any of a number of
reasons.

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

The controller maintains and monitors its connection with a module.
Any break in the connection, such as removal of the module from the
chassis‘while under power, causes the controller to set fault status bits
in the data area associated with the module. You can use ladder logic
to monitor this data area and detect module failures.

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

An input module’s communication, or multicasting, behavior varies
depending upon whether it operates in the local chassis or in a
remote chassis, based on the network type. The following sections
detail the differences in data transfers between these set-ups.
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Input Modules in
a Local Chassis

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

Real Time Sample (RTS)

This configurable parameter instructs the module to perform the

following operations:

1.

Scan all of its input channels and store the data into

on-board memory

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

Figure 2.1

(2)
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]

NN
— ]

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

41361

IMPORTANT

anytime.

The RTS value is set during the initial configuration
using RSLogix 5000. This value can be adjusted
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Requested Packet Interval (RPI)

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

The RPI instructs the module to multicast the current contents of its
on-board memory when the RPI expires, (i.e. the module does not

update its channels prior to the multicast).

Figure 2.2

|

) /

—  On-Board Memory

| Status Data FEN
Channel Data Cho
Channel Data Ch 1
Channel Data Ch2
Channel Data Ch3
Channel Data Ch4
Channel Data Chb
Timestamp

— |
41362

IMPORTANT The BPI Vglue is.set during the initial .module
configuration using RSLogix 5000. This value can be

adjusted when the controller is in Program mode.

It is important to note that the module will reset the RPI timer each
time an RTS is performed. This operation dictates how and when the
owner-controller in the local chassis will receive updated channel
data, depending on the values given to these parameters.

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

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

In the example below, the RTS value is 100mS and the RPI value is
25mS. Only every fourth multicast from the module will contain
updated channel data.

Figure 2.3

RTS

RPI

25mS - Same input data

100mS - Updated data i
as the previous RTS 1

25 50 75 100 125 150 175. 200 225 250 275 300 325 350 375 400

Time (ms) 10546

Triggering Event Tasks

When configured to do so, ControlLogix analog input modules can
trigger an event task. The event task offers ControlLogix controller
users a task that executes a section of logic immediately when an
event (i.e. receipt of new data) occurs.

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

IMPORTANT ControlLogix analog I/O modules can trigger event.
tasks at every RTS but not at the RPI. For example, in

Figure 2.3 above, an event task can only be triggered
every 100ms.
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|nput Modules in If an input module resides in a remote chassis, the role of the RPI and
a Remote Chassis the module’s RTS behavior change slightly with respect to getting data

to the owner-controller, depending on what network type you are
using to connect to the modules.

Remote Input Modules Connected Via ControlNet

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

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

The timing of this “reserved” spot may or may not coincide with the
exact value of the RPL but the control system guarantees that the

owner-controller receives data at least as often as the specified RPIL.

Figure 2.4 Input Module in Remote Chassis with RPI Reserving Spot in Flow of Data
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The “reserved” spot on the network and the module’s RTS are
asynchronous to each other. This means there are Best and Worst Case
scenarios as to when the owner-controller will receive updated
channel data from the module in a networked chassis.
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Best Case RTS Scenario

In the Best Case scenario, the module performs an RTS multicast with
updated channel data just before the “reserved” network slot is made
available. In this case, the remotely-located owner-controller receives
the data almost immediately.

Worst Case RTS Scenario

In the Worst Case scenario, the module performs an RTS :multicast just
after the “reserved” network slot has passed. In this«case, the
owner-controller will not receive data until the next scheduled

network slot.

TIP Because it is the RPI and NOT the RTS which
dictates when the module’s data will be sent over the
network, we recommend the RPI value be set LESS
THAN OR EQUAL.TO the RTS to make sure that
updated charinel data is received by the
owner-controller with each receipt of data.

Remote Input Modules Connected Via EtherNet/IP

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

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

e The 1756-ENBT module in the remote chassis immediately sends
the module’s data over the network to the owner-controller as
long as it has not sent data within a timeframe that is 1/4 the
value of the analog input module’s RPI.

For example, if an analog input module uses an RPI = 100ms,
the 1756-ENBT module will only send module data immediately
on receiving it if another data packet was not sent within the
last 25ms.
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Output Module Operation

Output Modules in
a Local Chassis

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

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

For more information on data echo, see the-feature description in
each module-specific chapter.

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

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

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

Figure 2.5
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Output Modules in
a Remote Chassis

[ N
Owner-controller

If an output module resides in a remote chassis, the role of the RPI
changes slightly with respect to getting data from the
owner-controller, depending on what network type you are using to
connect to the modules.

Remote Output Modules Connected Via ControlNet

When remote analog output modules are connected to the
owner-controller via a scheduled ControlNet network, in addition to
instructing the controller to multicast the output data within its own
chassis, the RPI also “reserves” a spot in the stream of data flowing
across the ControlNet network.

The timing of this “reserved” spot may or may not coincide with the
exact value of the RPI, but the control system will guarantee that the
output module will receive data-at least as often as the specified RPI.

Figure 2.6 Output Module in Remote Chassis with RPI Reserving a Spot in Flow of
Data
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The “reserved” spot on the network and when the controller sends the
output data are asynchronous to each other. This means there are Best
and Worst Case scenarios as to when the module will receive the
output data from the controller in a networked chassis.
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Best Case RPI Scenario

In the Best Case scenario, the controller sends the output data just
BEFORE the “reserved” network slot is available. In this case, the
remotely located output module receives the data almost immediately.

Worst Case RPI Scenario
In the Worst Case scenario, the controller sends the data just AFTER

the “reserved” network slot has passed. In this case, thie module does
not receive the data until the next scheduled netwotk slot.

IMPORTANT These Be§t and Worst Case scendrios indicate the
time required for output data to transfer from the

controller to the module once the controller has
produced it.

The scenarios-do. not take into account when the
module will receive NEW data (updated by the user
program)-from the controller. That is a function of
thedength of the user program and its asynchronous
relationship with the RPL

Remote Output Modules Connected Via EtherNet/IP

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

o At the RPI, the owner-controller multicasts data within its own
chassis.

e The 1756-ENBT module in the local chassis immediately sends
the data over the network to the analog output module as long
as it has not sent data within a timeframe that is 1/4 the value of
the analog module’s RPI.
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Listen-Only Mode
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Any controller in the system can listen to the data from any I/O
module (e.g. input data or “echoed” output data) even if the controller
does not own the module. In other words, the controller does not
have to own a module’s configuration data to listen to it.

During the I/O configuration process, you can specify one of several
‘Listen-Only’ modes in the Communication Format field. For more
information on Communications Format, see page 10-6.

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

IMPORTANT Cont.rollers using .the L?sten—Only mode continue to
receive data multicast from the I/O module as long

as a connection between an owner-controller and
I/O module is maintained.

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

Initial Configuration

Input Module
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Because ‘Listening controllers’ lose their connections to modules
when communications with the owner stop, the ControlLogix system
will allow you to define more than one owner for input modules.

IMPORTANT Only input modules can have multiple owners. If
multiple owners are connected to the same input

module, they must maintain identical
configuration for that module.

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

Figure 2.7 Multiple Owners with Identical Configuration Data
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When multiple controllers are configured to own the same input
modulé; the following events occur:

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

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

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

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

— If any parameter of the second configuration data is different
from the first, the module rejects the connection;

RSLogix 5000 alerts you to the rejected connection through an
error message.

The advantage of multiple owners over a ‘Listen-only’ connection is
that now either of the controllers can lose the connection to the
module and the module will continue to operate and multicast data to
the system because of the connection maintained by the other
owner-controller.
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Configuration Changes in
an Input Module with
Multiple Owners

Modified Configuration
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You must be careful when changing an input module’s configuration
data in a multiple owner scenario. When the configuration data is
changed in one of the owners, for example, Controller A, and sent to
the module, that configuration data is accepted as the new
configuration for the module. Controller B continues to listen,
unaware that any changes have been made in the module’s behavior.

Figure 2.8 Multiple Owners with Changed Configuration Data
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Controller B is unaware that changes were made by Controller A.

T r Gg /* Pop-up screen in RSLogix 5000 alerts you to the
possibility of a multiple owner situation and allows

you to inhibit the connection before changing the
module’s configuration. When changing
configuration for a module with multiple owners, we
recommend the connection be inhibited.

To prevent other owners from receiving potentially
erroneous data, as described above, the following
steps must be followed when changing a module’s
configuration in a multiple owner scenario

while online:

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

2. Make the appropriate configuration data changes
in the software. For detailed information on using
RSLogix 5000 to change configuration, see
Chapter 10.

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

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




Analog I/0 Operation Within the ControlLogix System ~ 2-15

Chapter 3ummary In this chapter, you learned about Analog I/O Operation Within the

) ControlLogix System.
and What's Next B
Chapter 3 describes Using ControlLogix Analog I/O Module Features.
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Notes:
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Chapter 3

What This Chapter Contains

Determining Input
Module Compatibility

Determining Qutput
Module Compatibility

Using ControlLogix Analog 1/0
Module Features

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

For information about: See page:
Determining Input Module Compatibility 3-1
Determining Output Module Compatibility 3-1
Features Common to All Analog /0 Modules 3-2
Understanding the Relationship Between 3-11
Module Resolution, Scaling and Data Format

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

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

For more information on compatibility of other Rockwell Automation
products to ControlLogix analog input modules, see the I/O Products
Systems Overview, publication CIG-SO001.

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

The digital value represents the magnitude of the desired analog
signal. The module converts the digital value into an analog signal and
provides this signal on the module's screw terminals.

For more information on compatibility of other Rockwell Automation

products to ControlLogix analog output modules, see the I/O Products
Systems Overview, publication CIG-SO001.
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Features Common to All Table 3.1 lists the features that are common to all ControlLogix analog
Analog I /0 Modules I/O modules. The features are described later in this section.
Table 3.1
Feature: Page of
description:
Removal and Insertion Under Power (RIUP) 3-2
Module Fault Reporting 3-3
Fully Software Configurable 3-3
Electronic Keying 3-4
Access to System Clock for Timestamping 3-6
Functions
Rolling Timestamp 36
Producer/Consumer Model 3-6
Status Indicator Information 3-7
Full Class | Division 2 Compliance 3-7
UL, CSA, FM, CE, C-Tick, EEx, TUV Agericy 3-7
Certification
Field Calibration 3-8
Sensor Offset 3-8
Latching of Alarms 3-8

Removal and Insertion Under Power (RIUP)

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

ControlLogix analog I/O modules provide both hardware and
software indication when a module fault has occurred. Each module
has an LED fault indicator and RSLogix 5000 will graphically display
this fault and include a fault message describing the nature of the
fault. This feature allows you to determine how your module has been
affected and what action should be taken to resume normal operation.

For more information on module fault reporting as it relates to specific

modules, see the chapter describing that module, €ither.chapter 4, 5,
6, 7 or 8.

Fully Software Configurable

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

You can also use the software to interrogate any module in the system
to retrieve:

serial number

°

e revision information

catalog number

vendor identification

error/fault information

°

diagnostic counters.

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

Instead of plastic mechanical backplane keys, electronic keying allows
the ControlLogix system to control what modules belong in the
various slots of a configured system.

During module configuration, you must choose one of the following
keying options for your I/O module:

e Exact Match
e Compatible Match
¢ Disable Keying

When the controller attempts to connect to andconfigure an I/0O
module (e.g. after program download), the module compares the
following parameters before allowing the connection and
configuration to be accepted:

e Vendor

e Product Type

e Catalog Number

e Major Revision= Chdnge that affects the module’s function or
RSLogix 5000 interface

e Minor Revision - Change that does not affects the module’s
function or RSLogix 5000 interface (e.g. bug fixes)

Thé comparison is made between the keying information present in
the I/O module and the keying information in the controller’s
program. This feature can prevent the inadvertent operation of a
control system with the wrong module in the wrong slot. For
example, if you select Exact Match and a module with revision 2.2 is
placed in a location configured for a module with revision 2.4, the
controller does not make a connection to the new module because of
the mismatched revisions.
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Table 3.2 describes the keying options available with your
ControlLogix analog I/O module.

Table 3.2

Keying option: Definiton:

Exact Match All of the parameters listed above must match or the inserted module will reject a connection to the controller. |

Compatible Match The Compatible Match mode allows an I/0 module to determine whether it can emulate the module defined in
the configuration sent from the controller.

With ControlLogix analog 1/0 modules, the module can emulate older revisions. The module will accept the
configuration if the configuration’s major.minor revision is less than or equal to the physical module’s revision

For example, if the configuration contains a major.minor revision of 1.7, the module inserted into the slot must
have a firmware revision of 1.7 or higher for a connection to be made. When-a. module is inserted with a
major.minor revision that is less than the revision for which the slot is-configured (i-e. the module has a revison
of 1.6 and the slot is configured for a module with revision 1.8), no connectionis made between the controller
and the I/0 module.

We recommend using Compatible Match-whenever possible. Remember, though, with
major revision changes, the module only works to the level of the configuration. At the
i

time of this printing, the ControlLogix analog 1/0 modules all used a major revision
of 1.1

However, if a new major revision for a ControlLogix analog 1/0 module is released,
consider this example-If a slot is configured for a module with major.minor revision of
1.7 and you insert a module with a major.minor revision of 2.3, the module works at the
1.7 level, with respectte module functions that are related to RSLogix 5000 such as
interface changes. However, bug fixes that are affected by the module’s firmware,
would work at the 2.3 revision level.

If possible, we suggest you make sure configuration is updated to match the revision
levels'of all /0 modules. Failure to do so may not prevent the application from waorking
but. may defeat the purpose of upgrading your modules’ revision levels.

Disable Keying The inserted module attempts to accept a connection to the controller regardless of its type.

ATTENBION Be extremely cautious when using the disable keying option; if used incorrectly, this
option can lead to personal injury or death, property damage or economic loss.

If keying is disabled, a controller makes a connection with most modules of the same type as that used in the
slot configuration. For example, if a slot is configured for a 1756-IF16 (16-point non-isolated analog
current/voltage input module), and a 1756-IF8 (8-point non-isolated analog current/voltage input module) is
inserted into the slot, the controller may establish a connection because keying is disabled.

Even if keying is disabled, a controller will not establish a connection if the slot is configured for one module
type (e.g. input module) and a module of another type (e.g. output module) is inserted in the slot.

" Minor revisions are incremented by single counts such that minor level 10 (i.e. major.minor revision level = 1.10) follows minor revision level 9 (i.e. 1.9). I

Publication 1756-UM009B-EN-P - June 2003



3-6  Using ControlLogix Analog I/0 Module Features

Publication 1756-UM009B-EN-P - June 2003

Access to System Clock for Timestamping Functions

Controllers within the ControlLogix chassis maintain a system clock.
This clock is also known as the Coordinated System Time (CST). You
can configure your analog I/O modules to access this clock and
timestamp input data or output echo data when the module multicasts
to the system. You decide how to timestamp data when you choose a
Communications Format. For more information on choosing a
Communications Format, see page 10-6.

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

Rolling Timestamp

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

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

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

Producer/Consumer Model

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

For example, an input module produces data and any number of
processors can consume the data at the same time. This eliminates the
need for one processor to send the data to another processor. For a
more detailed explanation of this process, see Chapter 2, Analog I/O
Operation Within the ControlLogix System.
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Status Indicator Information

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

Table 3.3 describes what status each status indicator represents:

Table 3.3

Status: Description:

Calibration status | display indicates when your module is in the €alibration mode

Module status display indicates the module’s communication status

For examples of LED indicators on ControlLogix analog I/O modules,
see Chapter 12, Troubleshooting Your ControlLogix Analog
I/O Module.

Full Class | Division 2 Compliance

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

IMPORTANT Modules should not be pulled under power, nor
should a powered RTB be removed, when a

hazardous environment is present.

UL, CSA, FM, CE, C-Tick, EEx, TUV Agency Certification

Any ControlLogix analog I/O modules that have obtained various
agency certifications are marked as such. Ultimately, all analog
modules will have these agency approvals and be marked
accordingly.
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Field Calibration

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

To see how to calibrate your module, see Chapter 11, Calibrating the
ControlLogix Analog I/O Modules.

Sensor Offset

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

To see how to set the sensor offset, see page 10-10.

Latching of Alarms

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

During initial configuration of any ControlLogix analog I/O module,
you must choose a Communications Format. The format chosen
determines the data format of data exchanged between the
owner-controller and the I/O module. For more information on
choosing a Communications Format, see page 10-6.

Your analog module multicasts data in the formats listed in Table 3.4.

Table 3.4

Format type: Description:

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

The faster sampling rates and lower memory usage vary
according.t0 module and application type. For more
information on the specific sampling rates, see the Module
Filter section-in the module-specific chapters. Memory
usage canbe up to 50% less than in floating point.

Floating point This mode uses a 32 bit |EEE floating point format.

Your choice of-data format may restrict the features available with an
I/O module. Fot example, if you use an integer data format with the

1756-OF6CI module, the Clamping feature is not available for use. For
specifi¢ listings of what features are available and not available see the
individual chapters for each catalog number.

TIP We recommend that you use the floating point data
format in most applications. Floating point is simpler
to use and offer all module features. All ControlLogix
analog I/O module default to floating point when
initialled configured.

You should only use the integer data format if your
application requires faster sampling rates than
offered in in floating point or if you application
memory is extremely limited.

For a more detailed explanation of Data Formats, as they relate to
module resolution and scaling, see the next section.
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Module Inhibiting

Module inhibiting allows you to indefinitely suspend a connection
between an owner-controller and an analog I/O 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 thenodule until the
connection is uninhibited.

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

IMPORTANT Whenever you inhibit an output module, it enters the

program mode and all outputs change to the state
configured for the program mode. For example, if an
output module is configured so that the state of the
outputs go to zero (0) during program mode,
whenever that module is inhibited, the outputs will
go to zero (0).

The following examples are instances where you may need to use
module ifthibiting:
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e Multiple controllers own the same analog input module. A
change is required in the module’s configuration; however, the
change must be made to the program in all controllers. In this
case, you can:

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

¢. Unihibit the module.

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

a. Inihibit the module.
b. Perform the upgrade.
¢. Uninhibit the module.

¢ You are using a program that includes a module that you do not
physically possess yet, but you do not want the controller to
continually look for a module that does not exist yet. In this
case, you can inhibit the module in your program until it
physically resides in the proper slot.
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Understanding the
Relationship Between
Module Resolution, Scaling
and Data Format

The following three concepts are closely related and must be
explained in conjunction with each other:

e Module Resolution
e Scaling

e Data Format as Related to Resolution and Scaling

Module Resolution

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

The 16 bits represent 65,536 counts. This total is fixed but the value of
each count is determined by the operational range you choose for
your module.

For example, if you are using the 1756-IF61 module, your module’s
available current range equals 21mA. Divide your range by the
number of counts to-figure out the value of each count. In this case,
one count is approximately 0.34pLA.

Figure 3.1 Module Resolution

R e e e e e TR T T e AT T

OmA 21mA

le———— 65,536 counts —

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

IMPORTANT R module’s resolution is fixed. It will not change
regardless of what data format you choose or how

you decide to scale your module in floating point
mode.

Resolution is based on the module hardware and the
range selected. If you use a sensor with limited
range, you do not change the module resolution.
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Table 3.5 lists the resolution for each module’s range.

Table 3.5 Current Values Represented in Engineering Units

Module: Range: Number of Resolution:
significant bits:
1756-1F16 and +/-10.25V 16 bits 320uV/count
1756-1F8
0V-10.25V 160uV/count
0V -5.125V 80uV/count
OmA - 20.5mA 0.32uA/count
1756-IF6CIS OmA - 21mA 16 bits 0.34pA/count
1756-IF6l +/-10.5V 16 bits 343V/count
0V -10.5V 171uV/count
0V -5.25V 86uV/count
OmA - 21TmA 0.34pA/count
1756-IR6l 1Q - 487Q 16 bits 7.7mQ/count
2Q -1000Q 15mQ/count
40 200082 30mQ/count
8Q) - 4020Q2 60mQ/count
1756-1T6l-and -12mV - 30mV 16 bits 0.7uV/count
1756-1T612
-12mV - 78mV 1.4uV/count
1756-0F4 and +/-10.4V 16 bits 320uV/count
1756-0F8
OmA - 21TmA 15 bits 0.65uA/count
1756-0F6VI +/-10.5V 14 bits 1.3mV
1756-0F6Cl OmA - 21TmA 13 bits 2.7uA

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.

IMPORTANT
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Scaling

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

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

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

20mA returns a value of 100% in engineering units.

Figure 3.2 Module Resolution Compared to Module Scaling

Module resolution R R R EEEEHEE S

0mA - 21mA
Module scaling represents the - 1 65,536 counts L,
data returned from the module
to the controller ! !
AmA 20mA
Module scaling 0% in engineering 100% in
units engineering units

IMPORTANT R choosir}g tx.)vo points for the.loyv and high value of
your application, you do not limit the range of the

module. The module’s range and its resolution
remain constant regardless of how you scale it for
your application.
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The module may operate with values beyond the 4mA to 20mA range.
If an input signal beyond the low and high signals is present at the
module (e.g. 3mA), that data will be represented in terms of the
engineering units set during scaling. Table 3.5 shows example values
that may appear based on the example mentioned above.

Table 3.6 Current Values Represented in Engineering Units

Current: Engineering units value:
3mA -6.25%

4mA 0%

12mA 50%

20mA 100%

21mA 106.25%

Data Format as Related to Resolution and Scaling

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

e Integer modc

¢ Floating point mode
Integer mode
This mode provides the most basic representation of analog data.

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

IMPORTANT SFaling is not availa}ble. in integer mode. The low
signal of your application range equals -32,768

counts while the high signal equals 32,767 counts.
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In integer mode, input modules generate digital signal values that

correspond to a range from -32,768 to 32,767 counts.

Table 3.7 lists the conversions of a generated digital signal to the

number of counts.

Table 3.7 Input Signal to User Count Conversion

Input module: | Available Low signal and | High signal and
range: user counts: user counts:
1756-IF16/IF8 +/- 10V -10.25V 10.25V
-32768 counts 32767 counts
ov-10v ov 10.25V
-32768 counts 32767 counts
V-5V ov H.125V
-32768 counts 32767 counts
OmA - 20mA OmA 20.58mA
32768 counts 32767 counts
1756-IF6CIS OmA - 20mA OmA 21.09376mA
32768 counts 32767 counts
1756-IF6l +/- 10V -10.54688V 10.54688V
-32768 counts 32767 counts
oV - 10V ov 10.54688V
-32768 counts 32767 counts
V-5V ov 5.27344V
-32768 counts 32767 counts
OmA - 20mA OmA 21.09376mA
-32768 counts 32767 counts
1756-IR6! 1Q — 4870 0.8590686532 | 507.862Q2
-32768 counts 32767 counts
2Q — 1000Q2 20 1016.502Q2
-32768 counts 32767 counts
40 — 200092 4Q 2033.780Q
-32768 counts 32767 counts
8Q — 4020Q 8Q 4068.392Q2
-32768 counts 32767 counts
1756-IT6l and -12mV - 30mV -15.80323mV 31.396mV
1756-1T612 -32768 counts 32767 counts
-12mV - 78mV -15.15836mV 79.241TmV
-32768 counts 32767 counts

Output modules allow you to generate an analog signal at the screw
terminals that correspond to a range from -32,768 to 32,767 counts.
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Table 3.8 lists the conversions a generated digital signal to the number
of counts.

Table 3.8 Output Signal to User Count Conversion

Output module: | Available Low signal and | High signal and
range: user counts: user counts:
1756-0F4/0F8 OmA - 20mA OmA 21.2916mA

-32768 counts 32767 counts
+/- 10V -10.4336V 10.4336Y

-32768 counts 32767 counts
1756-0F6CI OmA - 20mA OmA 21.074mA

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

-32768 counts 32767 counts

Floating point mode

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

For example, if you are using the 1756-IF61 module in floating point
mode and‘choose an input range of OmA to 20mA, the module can
use signals within the range of OmA to 21mA but you can scale the
module to represent data between 4mA to 20mA as the low and high
signals in engineering units as shown in Figure 3.1 on page 3-11.

For an example of how to define data representation in engineering
units through RSLogix 5000, see page 10-10.
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Chapter Summary
and What's Next

Difference Between Integer and Floating Point

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

For example, Table 3.9 shows the difference in the data returned from
the 1756-IF6I module to the controller between data formats. In this
case, the module uses the OmA-20mA input range with OmA scaled to
0% and 20mA scaled to 100%, as shown in Figure 3.1 on page 3-11.

Table 3.9 Difference Between Data Formats in Applications Using the 1756-1F6l

Module and An Input Range of 0mA to 20mA

Signal Fixed number of counts in Data representation in floating point
value: integer mode: inode (Engineering units):

OmA -32768 counts -25%

4mA -20341 counts 0%

12ZmA 4514 counts 50%

20mA 29369 counts 100%

21.09376mA | 32767 counts 106.25%

In this chapter you learned about using features common to all
ControlLogix analog I/O modules

Move to Chapter 4 to learn about non-isolated analog input modules.
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Notes:
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Chapter 4

Non-Isolated Analog Voltage/Current Input
Modules (1756-1F16, -1F8)

What This Chapter Contains This chapter describes features specific to ControlLogix non-isolated
analog voltage/current input modules.

For information about: See page:
Choosing a Wiring Method 4-2
Choosing a Data Format 4-4
Features Specific to Non-Isolated Analog Input Modules 4-5
Using Module Block and Input Circuit Diagrams 4-12
Wiring the 1756-IF16 Module 4-15
Wiring the 1756-IF8 Module 4-19
1756-IF16 Module Fault and Status Reporting 4-23
1756-1F8 Module Fault and'Status Reporting 4-30

In addition tothe features described in this chapter, the non-isolated
analog voltage/cuirent input modules support all features described in
Chapter-3. Table 4.1 lists additional features that your non-isolated
analog voltage/current input modules support.

Table 4.7 Additional Features Supported by the Non-Isolated Analog Input Modules

Feature: Page of
description:
Removal and Insertion Under Power (RIUP) 3-2
Module Fault Reporting 3-3
Fully Software Configurable 33
Electronic Keying 3-4
Access to System Clock for Timestamping Functions 3-6
Rolling Timestamp 3-6
Producer/Consumer Model 3-6
Status Indicator Information 3-7
Full Class I Division 2 Compliance 3-7
UL, CSA, FM, CE, C-Tick, EEx, TUV Agency Certification 3-7
Field Calibration 3-8
Sensor Offset 3-8
Latching of Alarms 3-8
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Choosing a Wiring Method
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The 1756-1F16 and 1756-IF8 modules support the following three
wiring methods:

e Single-Ended Wiring Method
¢ Differential Wiring Method
¢ High Speed Mode Differential Wiring Method

After determining which wiring method you will use on your module,
you must inform the system of that choice when you choose a
Communications Format. For more information on choosing a
Communications Format, see page 10-6.

For examples of each wiring format on the 1756-IF16 module, see the
examples beginning on page 4-15. For examples of each wiring
format on the 1756-1F8 module, see the examples beginning on

page 4-19.

Single-Ended Wiring Method

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

When using the single-ended wiring method, all input devices are tied
to a common ground. In addition to the common ground, the use of
single-ended wiring maximizes the number of usable channels on the
module (8 channels for 1756-1F8 module & 16 channels for the
1756-IF16).
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Differential Wiring Method

The differential wiring method is recommended for applications in
which it is advantageous or required to have separate signal pairs or a
common ground is not available. Differential wiring is recommended
for environments where improved noise immunity is needed.

IMPORTANT This wiring method allows use of only half a

module’s channels. For example, yousean only use 8
channels on the 1756-IF16 module and 4 channels
on the 1756-IF8 module.

High Speed Mode Differential Wiring Method

You can configure the 1756-1F16. and"1756-IF8 modules for a high
speed mode that will give you the fastest data updates possible. When
using the high speed mode, remiember the following conditions:

e This mode uses the- differential wiring method

e This mode only allows use of 1 out of every 4 channels on the
module

Update times for applications using the high speed mode can be
found in Table 4.5 on page 4-6.
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Choosing a Data Format

Publication 1756-UM009B-EN-P - June 2003

Data format determines the format of the data returned from the
module to the owner-controller and the features that are available to
your application. You choose a data format when you choose a
Communications Format. For more information on Communications
Format, see page 10-6.

You can choose one of the two following data formats:

e Integer mode

¢ Floating point mode

Table 4.2 shows which features are available in each format.

Table 4.2 Features Available in Each Data Format

Data format: Features availabie: Features not available:
Integer mode Multiple input.ranges Process alarms
Module filter Digital filtering
Real time sampling Rate alarms
Scaling
Floating point mode All features See below

IMPORTANT RS R eI 1756-IF16 module in single-ended

mode (i.e. 16 channel mode) with floating point data
format, process alarms and rate alarms are not
available.

This condition exists only when the 1756-1F16 is
wired for single-ended mode. The 1756-1F8 is not
affected.
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Features SPeciﬁc to Table 4.3 lists features that are specific to the 1756-IF16 and 1756-1F8

Non-Isolated Analog

modules. The features are described later in this section.

Input Modules Table 4.3
Feature: Page of
description:

Multiple Input Ranges 4-5
Module Filter 4-6
Real Time Sampling 4-7
Underrange/Overrange Detection 4-7
Digital Filter 4-8
Process Alarms 4-9
Rate Alarm 4-10
Wire Off Detection 4-10
Multiple Input Ranges

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

Table 4.4 Possible Input Ranges

Module:

Possible ranges:

1756-IF16 and 1756-1F8

-10 to 10V
OtobV
0to 10V

0 to 20mA

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

page 10-10.
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Module Filter

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

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

An input signal with frequencies above the selected frequency will be
attenuated more while frequencies below the selection will receive no
attenuation.

In addition to frequency rejection, a by<product of the filter selection
is the minimum sample rate (RTS) that is available. For example, in
floating point mode, the 1000Hz selection will not attenuate any
frequencies less than 1000Hz but will allow sampling of all 16
channels within 18ms. But the 10Hz selection attenuates all
frequencies above 10Hz and only allow sampling all 16 channels
within 488ms.

IMPORTANT GOHZ is the Fiefault settipg for the modu.le fi.lter. This
setting provides approximately 3dB of filtering of a

60Hz input.

Use Table4.5 to choose a module filter setting.

Table 4.5 Notch Filter Selections with Associated Performance Data

Module Filter Setting Wiring Mode 10Hz 50Hz/60Hz 100Hz 250Hz 1000Hz
(-3dB)" @ (Default)
Minimum Sample Time (RTS) Single-Ended 488ms 88ms 56ms 28ms 16ms
Integer Mode Differential 244ms 44ms 28ms 14ms 8ms
High Speed Differential 122ms 22ms 14ms 7ms bms
Minimum Sample Time (RTS) Single-Ended 488ms 88ms 56ms 28ms 18ms
Floating Point Mode Differential 244ms 44ms 28ms 14ms 11ms
High Speed Differential 122ms 22ms 14ms 7ms Bms
Effective Resolution 16 bits 16 bits 16 bits 14 bits 12 bits

)" For optimal 50/60Hz noise rejection (>80dB), choose the 10Hz filter,
2 worst case settling time to 100% of a step change is double the RTS sample times

To see how to choose a Module Filter, see page 10-10.
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Real Time Sampling

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

During module configuration, you specify a Real Time Sampling (RTS)
period and a Requested Packet Interval (RPI) period. Both of these
features instruct the module to multicast data, but only/the RTS feature
instructs the module to scan its channels before multicastirig.

For more information on Real Time Sampling, see page 2-4. For an
example of how to set the RTS rate, see page 10-10.

Underrange/Overrange Detection

This feature detects when the non-isolated input module is operating
beyond limits set by the input range. For example, If you are using the
1756-IF16 module in the 0V-10V input range and the module voltage
increases to 11V, the Overrange detection detects this condition.

Use the following table to see the input ranges of non-isolated input
modules and thelowest/highest signal available in each range before
the module detects an underrange/overrange condition:

Table 4.6 Low and High Signal Limits on Non-Isolated Input Modules

Input module: | Available Lowest signal | Highest signal
range: in range: in range:
1756-IF16 and +/- 10V -10.25V 10.25V
1756-IF8
ov-10v ov 10.25V
ov-5v ov 5.125V
OmA-20mA OmA 20.58mA
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Amplitude
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Digital Filter

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

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

The digital filter equation is a classic first order lag equation.
(At]

Yn=Yn-1+ —————
At+TA

(X, =Yp-1)

Yn = present output, filtered peak voltage (PV)
Yn-1 = previous output, filtered PV

At = module channel update time (seconds)
TA = digital filter time constant (seconds)

Xn = present input, unfiltered PV

Using a step input change to illustrate the filter response, as shown in
Figure 4.1, 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.

Figure 4.1
A
100% —
— - /,/"”/’
P -
63% = "
B =
P
_ i
s
o | -t
Unfiltered input
TA=0.01 sec
— — — TA=05sec
”””” TA=0.99 sec
0 0.01 05 0.99 Time in Seconds

16723

To see how to set the Digital Filter, see page 10-10.
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Process Alarms

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

e High high
e High
e Low

e Low low

IMPORTANT Proces§ algrms are not available in integ'er mode or
in applications using 1756-IF16. module in the

single-ended, floating point mode. The values for
each limit are entercd. in scaled engineering units.

Alarm Deadband

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

Figure 4.2 shows-input data that sets each of the four alarms at some
point during module operation. In this example, Latching is disabled,
therefore, each alarms turns OFF when the condition that caused it to
seticeases to exist.

Figure 4.2
High high.alarm turns ON High high alarm turns OFF
High alarm remains ON High alarm remains ON

High high \1\\ /

High alarm High alarm turns OFF

turns ON
High \

-«—— Normal input range
Low alarms turns ON Low alarms turns OFF
Low | Ny _ — — — Alarm deadbands
Low low N X __%___
X

Low low alarms turns ON Low low alarms turns OFF
Low alarm remains ON Low alarm remains ON

To see how to set Process Alarms, see page 10-10.
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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.

IMPORTANT Rate.ala.rms are not available in intege.:r mode or in
applications using 1756-IF16 module in the

single-ended, floating point mode. The values for
each limit are entered in scaled engineering units.

For example, if you set the 1756-1F16 (with normal scaling in Volts) to
a rate alarm of 1.0 V/S, the rate alarm will only trigger if the difference
between measured input samples changes at a rate > 1.0 V/S.

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

If the next sample taken is 4.9V, the rate of change is
(4.9V-5.08V)/(100mS)=-1.8V/S. The absolute value of this result

is > 1.0V/S, so'the rate alarm will set. Absolute value is applied
because rate alarm checks for the magnitude of the rate of change
being beyond the trigger point, whether a positive or negative
excursion.

To see how to set the Rate Alarm, see page 10-10.

Wire Off Detection

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

e Input data for that channel changes to a specific scaled value

e A fault bit is set in the owner-controller which may indicate the
presence of a wire off condition

Because the 1756-1F16 and 1756-1F8 modules can be applied in
voltage or current applications, differences exist as to how a wire off
condition is detected in each application.
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Table 4.7 lists the differences that occur when a wire off condition
occurs in various applications.

Table 4.7

When the Wire Off
condition occurs in
this application:

The following events occur:

Single-Ended Voltage
Applications

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

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

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

o The ChxOverrange (x=channel number) tag“) issetto

Single-Ended Current

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

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

Differential Voltage

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

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

Differential Current
Applications

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

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

In current applications, if wire off detection occurs for one of the
following reasons:

e hecause the RTB has been disconnected from the module

o hoth the signal wire and the jumper wire have been
disconnected

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

1" For more information about tags in the tag editor, see Appendix B.
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Using Module Block and
Input Circuit Diagrams

Details of the 1756-IF16 input
circuitry are given in Figure 4.5
and Figure 4.6.

Channels 0 - 3

Channels 4 - 7

Channels 8- 11

Details of the 1756-IF8 input
circuitry are given'in Figure 4.5
and Figure 4.6:

Channels 0 - 3

Channels 4 - 7

This section shows the 1756-1F16 and 1756-IF8 modules’ block

diagrams and input circuit diagrams.

Module Block Diagrams
Figure 4.3 1756-1F16 Module Block Diagram
Field side : Backplane side
ow | FTL
<« converter sircuit circuit
1 System
+bV
——{ > 16:bitA/D
—— > converter Opto .
isola- l\/Ilcro-|| < iaclkplane
4‘ > tion controller SIC
— i
——{>—— 16.bitA/D .
< 1
4% converter 1
D < :
1 FLASH
\ | ROM | |SRAM
> 16bitAD | ;
4% converter S 1
1
[ Input data
— .J [+— Configuration data
—{ 5= 16-bitA/D
Channels 12- 15 [ converter < < Clontrol
4% SN !
1
Figure 4.4 1756-1F8 Module Block Diagram
Field side : Backplane side
] DC-oC
<« bene shutdown™ R.|UP.
< | converter sircuit circuit
1 System
+5V
—1 > 16bitAD
4% converter Opto _
isola- Micro- Backplan
4‘ > tion controller ASIC
— J
> 16:hitAD : <
4% converter | \
> : Serial
EEPRO
Input data ! FLASH] | o am
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Single-Ended Voltage Inputs

Differential Voltage Inputs @

+

Field Side Circuit Diagrams

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

1756-IF8 modules.

Figure 4.5 1756-1F16 and 1756-1F8 Voltage Input Circuit

+ 15V
20 Meg
IN-0 10K 10K
Tttt <D AVAVAV; AVAVAV;
i TN 249 ohm 1/4 watt
PRI —— Channel 0
— 001@F. ——
. 16-bit
RTN
I A/D
T converter
Channel 1
i RTN-1 001uF ——=
. 249 ohm 1/4 watt
et N
IN-1 10K 10K
20 Meg
— 15V Note: Odd-numbered, single-ended channels float
to negative full scale when unconnected.
+15V
20 Meg
IN-0 10K 10K
FoTTTTTToTToTmITs <> AVAVAV; N\ \/
i BTN 249 ohm 1/4 watt
| RN —— Channel 0
| > 001k —
i 16-bit
RTN
D A/D
: converter
i D> Channel 1
| i RTN-1 0.01uF  ——
i 249 ohm 1/4 watt
bemoommoeenooee "2 NN —
IN-1 10K 10K
20 Meg
—15V 43495
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2-Wire
Transmitter

Single-Ended Current Inputs

2-Wire
Transmitter

The A locations represent locations where
you can place additional loop devices (e.g.
strip chart recorders) in the current loop.

Differential Current Inputs

2-Wire
Transmitter
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Figure 4.6 1756-1F16 and 1756-1F8 Current Input Circuit

+ 15V
20 Meg
10K 10K
N\ AVAVAV,
249 ohm 1/4 watt
001 pF  ——— Channel 0
Channel 1
0.01 uF ==
249 ohm 1/4 watt
AVAVAV; S AVAV
10K 10K
20 Meg
— 18V
+15V
20 Meg
10K 10K
AVAVAV; AVAVAV;
249 ohm 1/4 watt
001 uF  ——== Channel 0
Channel 1
001wk —=
249 ohm 1/4 watt
AVAVAV, AVAVAV,
10K 10K
20 Meg
— 15V

16-bit

A/D
converter

16-bit

A/D
converter

43496
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Wiring the
1756-1F16 Module

Figure 4.7 1756-1F16 Differential Current Wiring Example

Channel0 i _ J »
‘r 7‘ ‘F W‘ IN-0 =)) i RTN-0
L IN-1 &1 | i RTN-1
[N AR ) e B
IN-2 T[] |iRTN-2 Jumper
Shield ground IN-3 DL | RTN-3 e
RTN 1 |RIN
Channel 3 IN‘4 @ | RTN'4
SWie il N5 @1 |iRTN-5
— ol IN-6 DT |iRTN-6
Transmitter | @& [ \-7 or| |iRIN-7
;‘ IN-8 @[ |iRTN-8
IN-9 @I (iRTN-9
IN-10 i RTN-10
Channel 6 :
i IN-11 Q i RTN-11
. . & R 7 |RIN
4-Wire IN-12 i RTN-12
Transmitter IN-13 @ i RTN-13
J N - IN-14 7] |iRTN-14
IN<15 @ i RTN-15
Shield ground ‘ ‘
40912-M
NOTES:
1. Use the Table D.8 when wiring your module in differential mode
Table D.8
This Uses these terminals: This Uses these terminals:
channel: channel:
Channel 0 | IN-0 (+), IN-1(-) & i RTN-0 Channel 4 | IN-8 (+), IN-9(-) & i RTN-8
Charinel 1 IN-2 (+), IN-3 (-) & i RTN-2 Channel5 | IN-10 (+), IN-11 () & i RTN-10
Channel 2 IN-4 (+), IN-5 (-) & i RTN-4 Channel 6 | IN-12 (+), IN-13 (-) & i RTN-12
Channel 3 | IN-6 (+), IN-7 () & i RTN-6 Channel 7 | IN-14 (+), IN-15(-) & i RTN-14

2. All terminals marked RTN are connected internally.

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

4. If multiple (+) or multiple (-) terminals are tied together, connect that tie point to a RTN terminal to

mainta

in the module’s accuracy.

5. Place additional loop devices (e.g. strip chart recorders, etc.) at the A location in the current loop.

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

IMPORTANT: When operating in 4 channel, high speed mode, only use channels 0, 2, 4 and 6.
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Figure 4.8 1756-1F16 Differential Voltage Wiring Example

Channel 0
o & | |iRTN-0
— IN-1 e |iRTN-1
IN-2 @11 |iRTN-2
Shield ground—— IN-3 i. i RTN-3
RTN ] RN
IN-4 [EDT] |iRTN-4
Channel 3 . IN5 @ i RTN-5
IN-6 D] |iRTN-6
IN-7 e[ |iRTN-7
~ IN-8 DI |iRTN-8
Shield ground—— IN-9 &L |iRTN-9
IN-10 @7 |iRTN-10
IN-11 @ i RTN-11
RTN DI RN
IN-12 i RTN-12
IN-13 d i RTN-13
IN-14 i RTN-14
IN-15 i RTN-15
D D 40913-M
NOTES:
1. Use the Table D.9 when-wiring your module in differential mode
Table D.9
This Uses these terminals: This Uses these terminals:
channel: channel:
Channel 0 IN-0 (+) & IN-1 (-) Channel 4 | IN-8 (+) & IN-9 (-)
Channel 1 IN-2 (+) & IN-3 (-} Channel 5 | IN-10 (+) & IN-11 (-)
Channel 2 IN-4 (+) & IN-5 (-) Channel 6 | IN-12 (+) & IN-13 (-)
Channel 3 IN-6 (+) & IN-7 (-) Channel 7 | IN-14 (+) & IN-15 (-)

2. All terminals marked RTN are connected internally.

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

4. Terminals marked RTN or iRTN are not used for differential voltage wiring.
[ | 5. Do not connect more than two wires to any single terminal.

IMPORTANT: When operating in 4 channel, high speed mode, only use channels 0, 2, 4 and 6.
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Figure 4.9 1756-1F16 Single-Ended Current Wiring Example

Y O 1

L]

Shield ground

2-Wire
L Transmitter

=

£l

NOTES:

1. All terminals marked RTN are connected internally.

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

fi=iei=llslslslslelslslslslsslEEl

iRTN-0 =
i RTN-1
i RTN-2
i RTN-3
RIN =)
i RTN-4
iRTN-5 =
i RTN-6

i RTN-7
iRTN8

i RTN-9
iRTN-10
IRTN-11

RN

i RTN-12
iRTN-13

i RTN-14
iRTN-15

-

]

;

40914-M

Jumper
wires

2. For curtent applications, all terminals marked iRTN must be wired to terminals marked RTN.

3. A249Q current loop resistor is located between IN-x and i RTN-x terminals.

4. Place additional loop devices (e.g. strip chart recorders, etc.) at the A location in the current loop.

5. Do not connect more than two wires to any single terminal.
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Figure 4.10 1756-1F16 Single-Ended Voltage Wiring Example

i RTN-0
i RTN-1

N = IN-0 2 1
MJ — = IN-1 4 3
B IN-2 6 s i RTN-2
Shield ground | IN-3 8 7 i RTN-3
RTN 10 9 RTN |
+ IN-4 12 111E 7] |iRTN-4
ﬁ IN-5 14 13 i RTN-5
R IN-6 16 15 D] |iRTN-6
IN-7 18 17 i RTN-7
D]
1D
| 16D

I@

|
MM
1

g

IN-8 20 19 [ED]] |i RTN-8
IN-9 2 21 @[] |iRTN-9
Shield ground | IN-10 24 23 i RTN-10
IN-11 2625 i RTN-11
RTN 28 27 RTN
IN-12 | []ED]30 29 i RTN-12
IN-13 | [T |82 31 i RTN-13
IN-14 D34 33 i RTN-14
IN-15 ﬁ% 35 g i RTN-15
A
D D 40915-M

NOTES:
1. All terminals marked RTN are connected internally.
2. Terminals marked iRTN are not used for single-ended voltage wiring.

| 3. Do not connect more than two wires to any single terminal.
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Wiring the 1756-1F8 Module Figure 4.11 1756-IF8 Differential Current Wiring Example - 4 Channels

Shield ground

NOTES:

1. Use the Table 4:10 when wiring your module in differential mode

Table 4.10

Channel 0

Channel 3

2-Wire '4
i PYE

T Transmitter | ®
|

IN-0
IN-1
IN-2
IN-3
RTN
IN-4
IN-5
IN-6
IN-7

Not used

Not used
Not used
Not used

RTN

Not used
Not used
Not used
Not used

This
channel:

Usées these terminals:

Channel 0

IN-0 (+), IN-1 (-} & i RTN-0

Channel 1

IN-2 (+), IN-3 (-) & i RTN-2

Channel 2

Channel 3

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

2. All terminals marked RTN are connected internally.
3. A 249Q current loop resistor is located between IN-x and i RTN-x terminals.

4. If multiple (+) or multiple (-) terminals are tied together, connect that tie point to a RTN terminal to

maintain the module’s accuracy.

5. Place additional loop devices (e.g. strip chart recorders, etc.) at the A location in the current loop.

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

i RTN-0 J\

i RTN-1
i RTN-2
i RTN-3
RTN

i RTN-4
i RTN-5
i RTN-6
i RTN-7
Not used
Not used
Notused
Not used
RTN

Not used
Not used
Not used
Not used

kJumper

wires

40912-M

IMPORTANT: When operating in 2 channel, high speed mode, only use channels 0 and 2.
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Figure 4.12 1756-1F8 Differential Voltage Wiring Example - 4 Channels

Channel 0

N 2 11| |iRTNO
@C IN-1 4 3@ |iRTN-1
N IN-2 6 5[] |iRTN-2
Shield ground—— IN-3 8 7 i RTN-3

RTN 10 9 RTN
IN-4 12 1P| |iRTN-4
Channel3 s 14 13[E |iRTN-5
IN-6 16 15 i RTN-6
@C IN-7 18 17/ED1 |iRTN-7
~ Not used 20 19ED]| | Not used
Shield ground—— Not used 2 21 Not used
Not used | [ |24 23|ED] . | Not used
Not used | | &)] 2625 [@)[ | Not used

RTN | (1) |28 47 E] |~/ RN
Not used | [J&)/%0. 29 )] | | Not used
Not used %sz 3 Not used
Not used &l34 33 Not used
Not used 36 35 Not used

—
40913-M
[ []

NOTES:
1. Use the Table 4:11 when wiring your module in differential mode

Table 4.11

This Uses these terminals:
channel:

Channel 0 | IN-0(+) & IN-1 (-)
Channel T | IN-2 (+) & IN-3 (-)
)
)

Channel 2 | IN-4 (+) & IN-5 (-
Channel 3 | IN-6 (+) & IN-7 (-

2. All terminals marked RTN are connected internally.

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

4. Terminals marked RTN or iRTN are not used for differential voltage wiring.
[ | 5. Do not connect more than two wires to any single terminal.

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

Figure 4.13 1756-1F8 Single-Ended Current Wiring Example

- A" N0

DT e

Shield ground IN-2
IN-3

RTN

2-Wire IN-4

|

. Lo IN-5

L |Transmitter ® IN-6
; IN-7
Not used
Not used
Not used
Not used
RTN
Not used
Not used
Not used
Not used

NOTES:

1. All terminals marked RTN are connected internally.

i RTN-0 =
i RTN-1

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

i RTN-7

Not used

Not used

Not used

Not used

RTN

Not used

Not used

Not used

Not used

40914-M

Jumper
wires

2. For current applications, all terminals marked iRTN must be wired to terminals marked RTN.

3. A 249Q current loop resistor is located between IN-x and i RTN-x terminals.
4. Place additional loop devices (e.g. strip chart recorders, etc.) at the A location in the current loop.

5. Do not connect more than two wires to any single terminal.
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Figure 4.14 1756-1F8 Single-Ended Voltage Wiring Example

IN-0

IN-1
IN-2
IN-3
RTN
IN-4

Shield ground

NOTES:

1. All terminals marked RTN are connected internally.

IN-5
IN-6
IN-7
Not used
Not used
Not used
Not used

RTN
Not used
Not used
Not used
Not used

| RTN-0

| RTN-1

| RTN-2

| RTN-3
RTN  — |
| RTN-4

| RTN-5

| RTN-6

| RTN-7
Not used
Not-used
Not used
Not used
RTN

Not used
Not used
Not used
Not used

40915-M

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

| 3. Do not connect more than two wires to any single terminal.
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1756-1F16 Module Fault and
Status Reporting

The 1756-1F16 module multicasts status/fault data to the
owner/listening controller with its channel data. The fault data is
arranged in such a manner as to allow the user to choose the level of
granularity he desires for examining fault conditions.

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

Table 4.12 lists tags that can be examined in ladder logic to indicate
when a fault has occurred:

Table 4.12
Tag: Description:
Module Fault This word provides fault summary reporting. Its tag name is
Word ModuleFaults.

Channel Fault
Word

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

16 channels are‘used in single-ended wiring
8.channels are used in differential wiring

4 channels are used in high speed differential wiring
All-bytes start with bit 0

Channel Status
Words

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

IMPOBTANT

Differences exist between floating point and integer
modes as they relate to module fault reporting.
These differences are explained in the following two
sections.
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Non-Isolated Analog Voltage/Current Input Modules (1756-1F16, -IF8)

1756-1F16 Fault Reporting in Figure 4.15 an overview of the fault reporting process for the
1756-1F16 module in floating point mode.

Floating Point Mode
Figure 4.15
Module Fault Word
(described in Table 4.13 on page 4-25)
15 |14 (13 {12 | 11|10 | 9

15 = AnalogGroupFault

10 = Calibrating
9 =Cal Fault
14,13,12, & 11 are not used

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

Channel Fault Word
(described in Table 4.14 on page 4-25)

15=Ch15Fault 7 =Ch7Fault

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

T

1

T

P 1

14 = Ch14Fault 6= Ch6Fault
13=Ch13Fault 5= Ch5Fault
12 =Ch12Fault 4 = Ch4Fault

1019

8

706 |5 (4 3|12 /|1]0

11 =Ch11Fault 3 =Ch3Fault
10 =Ch10Fault 2 =Ch2Fault
9 = Ch9Fault 1 =Ch1Fault
8 = Ch8Fault 0 = ChOFault

16 channels used in S.E. wiring

bt

T

Pt

T

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

Channel Status Words
(one for each channel-described
in Table 4.15 on page 4-26)

7 =ChxCalFault 3 = ChxLAlarm

6 = ChxUnderrange 2 = ChxHAlarm
5 = ChxOverrange 1 = ChxLLAlarm
4 = ChxRateAlarm 0= ChxHHAlarm

Publication 1756-UM009B-EN-P - June 2003

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

N,
AAT

An underrange, overrange condition
sets appropriate Channel Fault bits

E

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

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

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

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

Table 4.13 lists tags that can be examined in ladder logic to indicate
when a fault has occurred:

Table 4.13
Tag: Description:
Analog Group This bit is set when any bits in the Channel Fault word are set. Its tag
Fault name is AnalogGroupFault.
Calibrating This bit is set when any channel.is being calibrated. When this bit is
set, all bits in the Channel Fault word are set. Its tag name is
Calibrating.

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

1756-1F16 Channe! Fault Word Bits — Floating Point Mode

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

Table 4.14 lists the conditions that set all Channel Fault word bits:

Table 4.14
This condition sets all Channel And causes the module to display the
Fault word bhits: following in the Channel Fault word bits:
A channel is being calibrated o “FFFF” for single-ended operating mode

o “00FF" for differential operating mode

o “000F" for high speed differential
operating mode

A communications fault occurred “FFFF” for all bits, regardless of the application
between the module and its
owner-controller

Your logic can monitor the Channel Fault Word bit for a particular
input to determine the state of that point.
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Table 4.15

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

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

When the Calibration Fault bit (bit 7) is set in any of the words, the
Calibration Fault bit (bit 9) is set in the Module Fault wwvord. Table 4.15
lists the conditions that set each of the word bits.

Tag (Status
word):

Bit:

Event that sets this tag:

ChxCalFault

Bit7

This bit is set if an error occurs during calibration for that channel, causing a
bad calibration. This bit also.sets bit9'in the Module Fault word.

Underrange

Bit6

This bit is set when the input signal at the channel is less than or equal to the
minimum detectable signal. For more information on the minimum detectable
signal for each module, see Table 4.6 on page 4-7. This bit also sets the
appropriate hit-in the.Channel Fault word.

Overrange

Bit5

This bit is.set when the input signal at the channel is greater than or equal to
the maximum detectable signal. For more information on the maximum
detectable signal for each module, see Table 4.6 on page 4-7. This bit also
sets the appropriate bit in the Channel Fault word.

ChxRateAlarm

Bit 4!1)

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

ChxLAlarm

BIt 3"

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

ChxHAlarm

Bit 211

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

ChxLLAlarm

Bit 111

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

ChxHHAlarm

Bit 0"

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

() Bits 0-4 are not available in floating point single-ended mode.
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- i The following graphic provides an overview of the fault reportin
ault Reporting g graphic p porting
in Integer Mode process for the 1756-IF16 module in integer mode.

Figure 4.16
Module Fault Word
(described in Table 4.16 on page 4-28)
15 = AnalogGroupFault
10 = Calibrating 15 114 113 112 111110 | 9 A calibrating fault When the module is
9= Cal Fault sets bit 9 in the calibrating, all bits in the
14,13,12, &11 are not used I l T Module Fault word Channel Fault word are set
_ Channel Fault Word | If set, any bit in the Channel Fault word, also sets the Analog
(described in Table 4.17 on page 4-28) Group Fault and Input Group Fault in the Module Fault word
15=Ch15Fault 7 =Ch7Fault
14=Ch14Fault 6= Ch6Fault ? T T T T T T T T T ? T ? T T T
13=Ch13Fault 5= Ch5Fault
12 =Ch12Fault 4 = ChaFault 15 |14 (13 (12 |11 (109 |8 |7 |6 5 |43 |2 1 0

11=Ch11Fault 3 =Ch3Faul

10— ChitFaut 2.~ CheFoul Y I O O
9 = Ch9Fault 1=Ch1Fault T

8 = Ch8Fault 0 = ChOFault

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

sohametwsetnhisoitwing  PEEEEEEEEACEINNA AL PEREEE LYY

\
31 0
Channel Status Words \

(described in Table 4.18 on page 4-29)

31=Ch0Underrange 23 = Ch4Underrange 15 = Ch8Underrange 7 = Ch12Underrange
30 =Ch0OOverrange 22 =Ch40verrange 14 = Ch80verrange.  6=Ch120verrange
29 =Ch1Underrange 21 =Ch5Underrange 13 = Ch9Underrange 5 = Ch13Underrange
28=Ch10verrange 20 =Ch50verrange 12 =Ch90verrange” 4 = Ch130verrange 41513
27 = Ch2Underrange 19 = Ch6Underrange 11 =Ch10Underrange 3 = Ch14Underrange

26 = Ch20verrange 18 =Ch60verrange 10 =Ch10verrange 2 = Ch140verrange

25 =Ch3Underrange 17 = Ch7Underrange 9= C11Underrange 1= Ch15Underrange

24 =Ch30verrange 16 =Ch70verrange. 8 =Ch110verrange 0= Ch150verrange

16 channels used in S.E. wiring

8 channels used in Diff. wiring

4 channels used in H.S. Diff. wiring
All start at bit 31

Underrange and overrange conditions
set the corresponding Channel Fault
word bit for that channel
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1756-1F16 Module Fault Word Bits — Integer Mode

In integer mode, Module Fault word bits (bits 15-8) operate exactly as
described in floating point mode. Table 4.16 lists tags that can be
examined in ladder logic to indicate when a fault has occurred:

Table 4.16

Tag:

Description:

Analog Group
Fault

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

Calibrating

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

Calibration Fault

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

1756-1F16 Channel Fault Word Bits — Integer Mode

In integer mode, Channel Fault word bits operate exactly as described
in floating point mode. Table 4.17 lists the conditions that set all
Channel Fault-word. bits:

Table 4.17

This condition sets all Channel And causes the module to display the

Fauilt word bits:

following in the Channel Fault word bits:

A channiel is being calibrated o "FFFF” for single-ended operating mode

o "00FF" for differential operating mode

o “000F" for high speed differential
operating mode

A communications fault occurred “FFFF” for all bits, regardless of the application

between the module and its

owner-controller

Your logic can monitor the Channel Fault Word bit for a particular
input to determine the state of that point.
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1756-1F16 Channel Status Word Bits — Integer Mode

The Channel Status word has the following differences when the
1756-IF16 module is used in integer mode:

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

e Alarming and Calibration Fault activities are not available,
although the Calibration Fault bit in the Module Fault word
activates if a channel is not properly calibrated.

e There is one 32 bit Channel Status word for(all 16 channels.

When the Calibration Fault bit (bit 7) is set.in any of the words, the
Calibration Fault bit (bit 9) is set in the' Module Fault word. Table 4.18
lists the conditions that set each of the words.

Table 4.18

Tag (Status Bit: Event that sets this tag:
word):

ChxUnderrange | Odd-numbered bits from bit | The underrange bit is.set when the input signal at the channel is less than or
31to it 1 (e.g. bit 31 equal to the minimum detectable signal.

represents channel 0).
For mare information on the minimum detectable signal for each module, see

For a full listing of the Table 4.6 on'page 4-7. This bit also sets the appropriate bit in the Channel
channels these bits Fault word:
represent, see Figure 4.16
on page 4-27.
ChxOverrange Even-numbered bits from=. | The overrange bit is set when the input signal at the channel is greater than

bit 30 to bit 0 (e.g. bit 30 or equal to the maximum detectable signal.
represents channel 0).
For more information on the maximum detectable signal for each module, see

For a‘full listing.of the Table 4.6 on page 4-7. This bit also sets the appropriate bit in the Channel
channels these bits Fault word.

represent, see Figure 4.16

on page 4-27.
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1756-1F8 Module Faultand  The 1756-IF8 module multicasts status/fault data to the

. owner/listening controller with its channel data. The fault data is
Status Reportlng arranged in such a manner as to allow the user to choose the level of
granularity he desires for examining fault conditions.

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

Table 4.19 lists tags that can be examined in ladder logic to indicate
when a fault has occurred:

Table 4.19
Tag: Description:
Module Fault This word provides fault summary feporting. Its tag name is
Word ModuleFaults.
Channel Fault This word provides underrange, overrange and communications fault
Word reporting. Its tag name.is ChannelFaults. When examining the Channel

Fault Word for faults, remember the following:

e 8channelsarewused in single-ended wiring

-4 channels are used in differential wiring

¢ 2 channels are used in high speed differential wiring
e All.hytes start with bit 0

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

IMPORTANT Differences exist between floating point anq integer
modes as they relate to module fault reporting.
These differences are explained in the following two
sections.
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4-3

1756-1F8 Fault Reporting in

Figure 4.17 offers an overview of the fault reporting process for the
1756-IF8 module in floating point mode.

Floating Point Mode
Figure 4.17
Module Fault Word
(described in Table 4.20 on page 4-32) 15 112 113 112 1111101 9

15 = AnalogGroupFault

10 = Calibrating
9= Cal Fault

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

14,13,12,and 11 are
not used

Channel Fault Word
(described in Table 4.21 on page 4-32)
7 =Ch7Fault
6 = Ch6Fault
5 = Ch5Fault
4 = Ch4Fault
3 = Ch3Fault
2 = Ch2Fault
1 =Ch1Fault

0 = ChOFault
8 channels used in S.E. wiring

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

P it

!

!

f

A

716165

4

3

2

110

bt

T

?

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

Channel Status Words
(One for each channel—described
in Table 4.22 on page 4-33)

7 = ChxCalFault 3 = ChxLAlarm

6 =ChxUnderrange 2 = ChxHAlarm
5 = ChxQverrange 1 = ChxLLAlarm
4 = ChxRateAlarm

0 = ChxHHAlarm

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

K

|

A

N
T

An underrange, overrange condition
sets appropriate Channel Fault bits

Alarm bits 0-4 in the Channel Status word do

not set additional bits at any higher level.
You must monitor these conditions here.

The number of channel status words is
dependent on the communications
method used

41514

Publication 1756-UM009B-EN-P - June 2003



4-32  Non-Isolated Analog Voltage/Current Input Modules (1756-1F16, -IF8)

Publication 1756-UM009B-EN-P - June 2003

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

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

Table 4.20 lists tags that can be examined in ladder logic to indicate
when a fault has occurred:

Table 4.20

Tag:

Description:

Analog Group
Fault

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

Calibrating

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

Calibration Fault

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

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

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

Table 4.21 lists the conditions that set all Channel Fault word bits:

Table 4.21

This condition sets all Channel And causes the module to display the

Fault word bits:

following in the Channel Fault word bits:

A channel is being calibrated e “00FF" for single-ended wiring

applications
o "000F" for differential wiring applications

e “0003" for high speed differential wiring
applications

A communications fault occurred “FFFF” for all bits, regardless of the application

between the module and its

owner-controller

Your logic can monitor the Channel Fault Word bit for a particular
input to determine the state of that point.
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Table 4.22

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

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

word.

When the Calibration Fault bit (bit 7) is set in any of the words, the
Calibration Fault bit (bit 9) is set in the Module Fault word. Table 4.22
lists the conditions that set each of the word bits.

Tag (Status
word):

Bit:

Event that sets this tag:

ChxCalFault

Bit7

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

Underrange

Bit6

This bit is set when the input signal at the channel is less than or equal to the
minimum detectable signal. For more information on the minimum detectable
signal for eachimodule;see Table 4.6 on page 4-7. This bit also sets the
appropriate.bit.in.the Channel Fault word.

Overrange

Bitb

This bit.is set when the input signal at the channel is greater than or equal to
the maximurm detectable signal. For more information on the maximum
detectable signal for each module, see Table 4.6 on page 4-7. This bit also
sets the appropriate bit in the Channel Fault word.

ChxRateAlarm

Bit 4

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

ChxLAlarm

BIt3

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

ChxHAlarm

Bit 2

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

ChxLLAlarm

Bit 1

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

ChxHHAlarm

Bit0

This bit is set when the input signal moves above the configured High-High
Alarm limit. It remains set until the signal moves below the configured trigger
point. If latched, the alarm will remain set until it is unlatched. If a deadband
is specified, the alarm will also remain latched as long as the signal remains
within the configured deadband.
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1756-1F8 Fault Reporting in  Figure 4.18 offers an overview of the fault reporting process for the
1756-IF8 module in integer mode.

Integer Mode
Figure 4.18
Module Fault Word
(described in Table 4.23 on page 4-35)

15 = AnalogGroupFault
10 = Calibratin
9= Cal Fault g 15114113 |12 111110 1 9 A calibrating fault When the module is
14 13 12 & 11 are not sets bit 9 in the calibrating, all bits in the
used b'y 1756-IF8 l T Module Fault word Channel-Fault word are set

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

Channel Fault Word

(described in Table 4.24 on page 4-35) T T T ? T T T T
7=Ch7Fault 3 =Ch3Fault
6=Ch6Fault 2 = Ch2Fault L L T O T N A B O
5=ChbFault 1 =Ch1Fault

4 =Ch4Fault  0=_ChOFault T T T ? T T T T

8 channels used in S.E. wiring T
4 channels used in Diff. wiring

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

Channel Status Words ‘31 0
(described in Table 4.18 on page 4-29) \

31 =Ch0Underrange 23 = Ch4Underrange

30=Ch00Qverrange 22 = Ch4Qverrange

29=Ch1Underrange 21 =Ch5Underrange 8 channels used in S.E. wiring
28=Ch10verrange 20 = Ch50verrange 4 channels used in Diff. wiring
27 =Ch2Underrange 19 = Ch6Underrange 2 channels used in H.S. Diff. wiring 41515
26 = Ch20verrange 18 = Ch60verrange All start atbit 31

25 =Ch3Underrange 17 = Ch7Underrange

24 = Ch30verrange 16 = Ch70verrange

Underrange and overrange conditions
set the corresponding Channel Fault
word bit for that channel
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1756-1F8 Module Fault Word Bits — Integer Mode

In integer mode, Module Fault word bits (bits 15-8) operate exactly as
described in floating point mode. Table 4.23 lists tags that can be
examined in ladder logic to indicate when a fault has occurred:

Table 4.23
Tag: Description:
Analog Group This bit is set when any bits in the Channel Fault word are set. Its tag
Fault name is AnalogGroupFault.
Calibrating This bit is set when any channel is being calibrated. When this bit is

set, all bits in the Channel Fault word are set. Its tag name is
Calibrating.

Calibration Fault

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

1756-1F8 Channel Fault Word Bits — Integer Mode

In integer mode, Channel:Fault word bits operate exactly as described
in floating point mode. Table 4.24 lists the conditions that set all
Channel Fault word.bits:

Table 4.24

This condition sets all Channel And causes the module to display the

Faulit word bits:

following in the Channel Fault word bits:

A channel is being calibrated o “00FF" for single-ended wiring

applications
o “000F" for differential wiring applications

e “0003" for high speed differential wiring
applications

A communications fault occurred “FFFF” for all bits, regardless of the application

between the module and its

owner-controller
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1756-1F8 Channel Status Word Bits — Integer Mode
The Channel Status word has the following differences when the
1756-1F16 module is used in integer mode:

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

e Alarming and Calibration Fault activities are not available,
although the Calibration Fault bit in the Module Fault word
activates if a channel is not properly calibrated:

e There is one 32 bit Channel Status word for(all 8 channels.

When the Calibration Fault bit (bit 7) is setin any of the words, the
Calibration Fault bit (bit 9) is set in the'Module Fault word. Table 4.25
lists the conditions that set each of the words.
Table 4.25
Tag (Status Bit: Event that sets this tag:
word):
ChxUnderrange | Odd-numbered bits from bit | The underrange bit is set when the input signal at the channel is less than or
31to bit 1 (e.g. bit 31 equal to the minimum detectable signal.
represents channel 17).
For mare information on the minimum detectable signal for each module, see
For a full listing of the Table 4.6 on'page 4-7. This bit also sets the appropriate bit in the Channel
channels these bits Fault werd.
represent, see Figure 4.18
on page 4-34.
ChxOverrange Even-numbered bits from=. | The overrange bit is set when the input signal at the channel is greater than
bit 30 to bit 16 (e.g. bit 307 | or equal to the maximum detectable signal.
represents channel 0).
For more information on the maximum detectable signal for each module, see
For a full listingof the Table 4.6 on page 4-7. This bit also sets the appropriate bit in the Channel
channels these bits Fault word.
represent, see Figure 4.18
on page 4-34.
Chapter Summary In this chapter you read about the Non-Isolated Analog
' Voltage/Current Input Modules (1756-IF16, -IFS).
and What's Next 8 P

Chapter 5 describes features specific to the Sourcing Current Loop
Input Module (1756-IF6CIS) and Isolated Analog Voltage/Current
Input Module (1756-1F6D).
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Chapter 5

Sourcing Current Loop Input Module
(1756-1F6CIS) and Isolated Analog

Voltage/Current Input Module (1756-1F6l)

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

current loop input module.

For information about: See page:
Using the Isolated Power Source on 5-2
the 1756-IF6CIS

Choosing a Data Format 5-4
Features Specific to the 1756-IF6! and 5-4
1756-IF6CIS Modules

Using Module Block and Input Circuit Diagrams 5-12
Wiring the 1756-IF6CIS Module 5-14
Wiring the 1756-1F61 Madule 5-17
1756-IF6CIS or 1756-IF61 Module Fault and 5-19

Status Reporting

IMPORTANT RS 1756-1F6CIS anq 1756-1F6I mod}Jles primarilly
operate the same with a few exceptions, including:

e The 1756-IF6CIS only operates in current mode

e The 1756-IF6CIS offers an isolated power source
for each channel that supplies power to external
transmitters

The differences on the 1756-IF6CIS module are
described on page 5-2.

With a few noted exceptions included in the
descriptions, the rest of the features described in this
chapter apply to both modules.
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Using the Isolated Power
Source on the 1756-1F6CIS

Publication 1756-UM009B-EN-P - June 2003

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

In addition to supplying loop power to 2-wire transmitters, the
module can also acomodate current loops powered by an external
supply and loops using 4-wire transmitters.

Power Calculations with the 1756-IF6CIS Module

The 1756-IF6CIS module uses the systermn power supply (1756-Px7x)
as the source for loop power. Because of the demands placed on that
supply (e.g. the 1756-IF6CIS module ¢consumes 7.9W of backplane
power), special care must be-taken'when calculating the power
requirements for modules_ in the same chassis as a 1756-1F6CIS
module.

For example, whern used with the 1756-L55M13 controller, you can
place only 8 1756-IF6CIS modules in the chassis before exceeding the
wattage capacity of the power supply.

Including Qther Devices in the Wiring Loop
Thevoltage source on each channel can drive loop impedance of up
to 1000 ohms. This allows you to include other devices, such as chart

recorders and meters, in the current loop.

For more information on wiring the 1756-IF6CIS module, see
page 5-14.



Sourcing Current Loop Input Module (1756-IF6CIS) and Isolated Analog Voltage/Current Input Module (1756-IF6l) ~ 5-3

The 1756-IF6CIS and 1756-IF61 modules also support features
described in Chapter 3. Table 5.1 lists those additional features.

Table 5.1 Additional Features Supported by the 1756-1F6CIS and 1756-1F6] Modules

Feature: Page of
description:
Removal and Insertion Under Power (RIUP) 3-2
Module Fault Reporting 3-3
Fully Software Configurable 3-3
Electronic Keying 3-4
Access to System Clock for Timestamping 3-6
Functions
Rolling Timestamp 36
Producer/Consumer Model 3-6
Status Indicator Information 3-7
Full Class I Division 2 Compliance 3-7
UL, CSA, FM, CE, C-Tick, EEx, TUV Agency 3-7
Certification
Field Calibration 3-8
Sensor Offset 3-8
Latching of Alarms 3-8
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5-4  Sourcing Current Loop Input Module (1756-IF6CIS) and Isolated Analog Voltage/Current Input Module (1756-IF61)

Choosing a Data Format Data format determines the format of the data returned from the
module to the owner-controller and the features that are available to
your application. You choose a data format when you choose a
Communications Format. For more information on Communications
Format, see page 10-6.

You can choose one of the two following data formats:

e Integer mode

¢ Floating point mode

Table 5.2 shows which features are available in each format.

Table 5.2 Features Available in Each Data Format

Data format: Features available: Features not available:
Integer mode Multiple input ranges Digital filtering

Notch filter Process alarms

Real time sampling Rate alarms

Scaling
Floating point All features N/A
mode
Features SPeciﬁc to the Table 5.3 lists features that are specific to the 1756-IF6CIS and

1756-1F61 and 1756-1F6CIS 1756-1F61 modules. The features are described later in this section.

Modules Table 5.3

Feature: Page of
description:
Multiple Input Rangesm 55
Notch Filter 56
Real Time Sampling 57
Underrange/Overrange Detection 5-7
Digital Filter 5-8
Process Alarms 59
Rate Alarm 5-10
Wire Off Detection 511

m Only the 1756-IF6I offers multiple input ranges. The 1756-IF6CIS module only
operates in the 0 to 20mA range.
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Sourcing Current Loop Input Module (1756-IF6CIS) and Isolated Analog Voltage/Current Input Module (1756-IF6l) ~ 5-5

Multiple Input Ranges

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

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

Table 5.4 lists the possible input ranges available for use with the
1756-IF6CIS and 1756-IF6I modules.

Table 5.4 Possible Input Ranges

Module: Available input ranges:
1756-IF6CIS 0to. 20mA
1756-IF6l -10 to 10V

0:to BV

0to 10V

0 to 20mA

For an example of how to.choose an input range for your module, see
page 10-10.
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Notch Filter

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

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

IMPORTANT 60Hz is the default setting for the notch filter.

Table 5.5 lists the available notch filter setting:

Table 5.5 Module Filter Settings

Notch setting: 10Hz 50Hz 60Hz 100Hz 250Hz 1000Hz
(Default)
Minimum Sample Time (RTS) - 102mS 22mS 19mS 12m$ 10mS 10mS

Integer mode!"!

Minimum Sample Time (RTS) - 102mS 25m$ 25mS 25m$ 25m$ 25m$
Floating point mode'?!
0-100% Step Response Time'? 400mS +RTS | 80mS+RTS. | 68mS+RTS | 40mS+RTS | 16mS+RTS | 4mS +RTS

-3dB Frequency 3Hz 13Hz 16Hz 26Hz 66Hz 262Hz
Effective Resolution 16 bits 16 bits 16 bits 16 bits 15 bits 10 bits

() Integer mode must be used for RTS values lower than 25mS. The minimum RTS value for the module will be dependent on the channel with the lowest notch filter setting.
2 worst case settling time to 100% of a step change would include’0-100% step response time plus one RTS sample time.

To see how to choose a Notch Filter, see page 10-11.
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Real Time Sampling

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

During module configuration, you specify a Real Time Sampling (RTS)
period and a Requested Packet Interval (RPD) period. These features
both instruct the module to multicast data, but only the RTS feature
instructs the module to scan its channels before multicasting.

For more information on Real Time Sampling, see page 2-4. For an
example of how to set the RTS rate, see page 10-10.

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
1756-IF61 module in the OV-10V input range and the module voltage
increases to 11V, the Overrange detection detects this condition.

Table 5.6 lists the input ranges of the 1756-IF6CIS and 1756-IF61
modules and the lowest/highest signal available in each range before
the module detects an underrange/overrange condition:

Table 5.6 Low and High Signal Limits on the Isolated Input Module

Inputiodule: | Available Lowest signal | Highest signal
range: in range: in range:

1756-IF6CIS OmA-20mA OmA 21.09376mA

1756-1F6l +/-10V -10.54688V 10.54688V
ov-10V ov 10.54688V
0V-5v ov 527344V
OmA-20mA OmA 21.09376mA
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Amplitude
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Digital Filter

IMPORTANT The digital. filter i.s only available in applications
using floating point mode.

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

The digital filter equation is a classic first order lag equation.
(Af]

Yn=Yn-1+ ———
At+TA

(Xn - Yn‘1)

Yn = present output, filtered peak voltage (PV)
Yn-1 = previous output, filtered PV

At = module channel update time (seconds)
TA = digital filter time constant (seconds)

Xn = present input, unfiltered PV

Using a step input change to illustrate the filter response, you can see
that when the digital filter'time constant elapses, 63.2% of the total
response is reached. Fach additional time constant achieves 63.2% of
the remaining response. For more information, see Figure 5.1.

Figure 51
A
100% ——
- - P T 7
P -
63% = -
P =
P -
_ i
s
o | -~
Unfiltered input
TA =0.01 sec.
— — — TA=0.5sec.
******* TA =0.99 sec.
> 16723
0 0.01 0.5 0.99 Time in Seconds

To see how to set the Digital Filter, see page 10-10.
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Process Alarms

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

e High high
e High
o Low

e Low low

IMPORTANT Prgcess alarms are only available.in applications' .
using floating point mode. The values for each limit

are entered in scaled engineering units.

Alarm Deadband

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

Figure 5.2 shows input data that sets each of the four alarms at some
point during module operation. In this example, Latching is disabled,
therefore, each alarms turns OFF when the condition that caused it to
set ceases.to exist.

Figure 5.2
High high alarm turns ON High high alarm turns OFF
High alarim remains ON High alarm remains ON

High high \1\\ /

High alarm High alarm turns OFF

turns ON
High \

-«—— Normal input range
Low alarms turns ON Low alarms turns OFF
Low | Ny _ — — — Alarm deadbands
Low low N X __%___
X

Low low alarms turns ON Low low alarms turns OFF
Low alarm remains ON Low alarm remains ON

To see how to set Process Alarms, see page 10-10.
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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.

IMPORTANT

The rate alarm is only available in applications using
floating point mode.

EXAMPLE

1756-IF6CIS

For example, if you set an 1756-IF61 (with normal scaling
in mA) to a rate alarm of 1.0 mA/S, the rate alarm only
triggers if the difference between measured input samples
changes at a rate > 1.0/mA/S.

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

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

1756-IF6I

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

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

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

To see how to set the Rate Alarm, see page 10-10.
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Wire Off Detection

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

e Input data for that channel changes to a specific scaled value

e A fault bit is set in the owner-controller which may indicate the
presence of a wire off condition

Because the 1756-IF6I module can be used in voltage or current
applications, differences exist as to how a wire off condition is
detected in each application. The 1756-IF6CIS module can only be
used in current mode. Table 5.7 lists the differeénces that occur when a
wire off condition occurs in various applications.

Table 5.7

When the Wire 0ff | The following events occur:
condition occurs in
this application:

Voltage Applications = Input data for that channel changes to the scaled value
associated with the overrange signal value of the
1756-IF6! only selected operational range in floating point mode

(maximum possible scaled value) or 32,767 counts in
integer mode

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

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

o The ChxUnderrange (x=channel number) tag is set to 1
In current applications, if wire off detection occurs because the

RTB has been disconnected from the module, the module reacts
with the same conditions as described in voltage applications.

For more information about tags in the tag editor, see Appendix B.
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Using Module Block and This section shows the 1756-IF6CIS and 1756-IF61 modules’ block
Input Circuit Diagrams diagrams and input circuit diagrams.

Module Block Diagrams

Figure 5.3 1756-1F6CIS and 1756-1F6] Module Block Diagram

Details of the 1756-IF6CIS
input circuitry are given in

Figure 5.4.
Details of the 1756-IF6I Field side Backplane side
input circuitry are given in | -
Figure 5.5. 1
+- 1V «—{"DeC
+5V  q— converter Dé-DC RIUP
- shutdown o
circult
A/D converter Optos circuit
Vref l System
I +5V
———————————————— ﬂ
+-15V 1 peoe

+5V  ¢—] converter
T

| A/D converter Optos Micro Backplane
| Vref I controller | €—>> ASIC < >
|
________________ 9

1
-1V «— [CaC
+b5V  <4«—4 _converter

I A/D converter Op;tos
Vref I '
I Serial
EEPROM
3 of 6 channels 1 SRAM

|

|

. 43500

= == == == w= m = Chanpel isolation
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Field Side Circuit Diagrams

Figure 5.4 1756-1F6CIS Input Circuit
+ 15V

50 ohm QZ
VOUT-x CZ>—’\/\/\r—J

10K
IN-x/l - &>— NN\
% 115 ohm —— + A/D converter
—— 0.1 uF
1/8Watt "] )
Vref
RN > AV
100 ohm 10K
Current
43514
- 15V

Figure 5.5 1756-1F6l Input Circuit

+15V
0-20mA
Current 30 Meg
Mode
Jumper 20K 20K 16K

7z — jpm— A/D converter

001uF  |001pF | 001yF
1/4 watt H K H 2 15K ’» Vref

RET-x D
{7 43507
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Wiring the Figure 5.6 1756-1F6CIS — 2-wire transmitter connected to the module and the
1756-1F6CIS Module module providing 24V dc loop power
N

VOUT-1 vouro B |-

IN-1/1 IN-0/1 @H—\y _TfanSmit‘[er

RTN-1 RINO T

VOUT-3 VOUT-2

IN-3/1 IN-2/1 Shield ground

RTN-3 RTN-2

Not used Not used

VOUT-5 VOUT-4

IN-5/1 IN-4/1

RTN-5 RTN-4

i D s
NOTE:

1. Do not connect more than 2 wires to any single terminal.

2. Place additional loop devices (e.g. strip chart recorders) at either
A location in the current loop.
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Figure 5.7 1756-1F6CIS — 4-wire transmitter connected to the module and an
external, user-provided power supply providing 24V dc loop power

I
VOUT-1 m@ “ t@
|| HED 16D
ma || [IED (1D
Joura W@ i
IN-3/1 H@ “ t@
RTN-3 1@ “ t@
e | 111D
wors || 1[0
wer || [1ED]IEB
- Tﬂ@ I
N
] F]

VOUT-0

+ +

4-Wire 24V dc
Transmitter

IN-0/1

RTN-0

VOUT-2
IN-2/1
RTN-2 Shield ground
Not used

VOUT-4

IN-4/1

RTN-4

43470

1. |f separate power sources are used, do not exceed the
specified isolation voltage.

2. Do not connect more than 2 wires to any single terminal.

3. Place additional loop devices (e.g. strip chart recorders) at
either A location in the current loop.
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Figure 5.8 1756-IF6CIS — 2-wire transmitter connected to the module and an
external, user-provided power supply providing 24V dc loop power

F?’_Ui
o | TR w1
N/ Lﬂ@ “ 1D | wo Qe 2o

ransmitter

RTN-1 Lﬂ@ “ t@ RTN-0
VOUT3 ‘ ﬁ@ ‘ t@ VOUT2

(1 [
IN-3/1 H@ ‘\ t@ IN-2/1
RTN-3 H@ “ g@ RTN-2 ield ground
Not used ‘ t@ ‘ ﬂ@ Not used

(1 [15
VOUT5 “E@ “ Q@ VOUT4
st | | IED) [IED)] | v
RTN-5 D IED)] | rma

)
j E 43471
NOTES:

1. If separate power sources are used, do not exceed the
specified isolation voltage.

2. Do not connect more than 2 wires to any single terminal.

3. Place additional loop devices (e.g. strip chart recorders) at
either A location in the current loop.
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5-17

Wiring the Figure 5.9 1756-1F61 Voltage wiring example
1756-1F61 Module
— \ ] Voltage Input
IN-1/V IN-O/V
w@ \‘ t@ ' User Analog __l_
IN-1/1 m@w@ IN-0/ ot Deves |
(s -
RET-1 ‘ ﬁ@ ‘ t@ RET-0 - Device
— 7 External
IN-3)V ﬁ@ “ t@ IN-2/V Power
1 9
wan | | (16D wa
RET-3 W-@ @ RET-2
4
Not used W@ @ Not used
IN-5/V E@ ﬂ@ IN-4/V
IN-5/1 ﬁ@ ﬂ@ IN-4/1 L~ Shield Ground
RET-5 @ @ RET-4
\ \
N
] [ 40198-M

| NOTES: Do not connect more than 2 wires to any single terminal.
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NOTE: Place additional
loop devices (e.g. strip
chart recorders, etc.) at
either A location.

NOTE: Place additional
loop devices {e.g. strip
chart recorders, etc.) at
either A location.
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Not used

Figure 5.10 1756-1F6l Current wiring example with a 4-wire transmitter

IN-1V

IN-1/1

RET-1

IN-3/V

IN-3/1

RET-3

IN-5/V

IN-5/1

RET-5

]

B

IN-OV

IN-0/1

RET-0

IN-2/V

IN-2/1

RET-2

Not used

IN-4/V

IN-4/1

RET-4

IN-V and IN-I must be wired together.

4-Wire
Transmitter

Shield Ground

40199-M

| NOTES: Do not.connect more than 2 wires to any single terminal.

Figure 5.11 1756-1F6l Current wiring example with a 2-wire transmitter

IN-T/V

IN-1/1

RET-1

IN-3/V

IN-3/1

RET-3

Not used

IN-5/V

IN-5/1

RET-5

%

I e et e S e S e e S e e N |
o —— o S S — | i = E——( % - — — |

ElElEIEIEIElE

F—|
e Y

&

GGl e e e e

Sie

IN-0/V

IN-0/1

RET-0

IN-2/V

IN-2/1

RET-2

IN-4/V

IN-4/1

RET-4

D

]

[]

Not used

IN-V and IN-I must be wired together.

)
e

(+)

—®

I  NOTES: Do not connect more than 2 wires to any single terminal.

2-Wire
Transmitter
T
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1756-1F6CIS or 1756-1F6l
Module Fault and
Status Reporting

The 1756-IF6CIS and 1756-IF61 modules multicast status/fault data to
the owner/listening controllers with its channel data. The fault data is
arranged in such a manner as to allow the user to choose the level of
granularity he desires for examining fault conditions.

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

Table 5.8 lists tags that can be examined in ladder logic to indicate
when a fault has occurred:

Table 5.8
Tag: Description:
Module Fault This word provides fault summary regorting:Its tag name is
Word ModuleFaults.

Channel Fault
Word

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

Channel Status
Words

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

IMPORTANT

Differences exist between floating point and integer
modes as they relate to module fault reporting.
These differences are explained in the following two
sections.
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Fau“ Reporting in F|oating Figure 5.12 provides an overview of the fault reporting process in
Point Mode floating point mode.
Figure 5.12

Module Fault Word
(described in Table 5.9 on page 5-21

15 | 14 | 13 | 12 | 11

15 = AnalogGroupFault When the module is calibrating, all

14 = InGroupFault i i L bits in the Channel Fault word are set

12 = Calibrating

11 = Cal Fault

13 is not used by the

1756-IF6CIS or 1756-IF6I If set, any bit in the Channel Fault word, also sets the Analog
Group Fault and Input Group Fault in the Module Fault word

Channel Fault Word T T T ? T T

(described in Table 5.10 on page 5-21) 5 A 3 ) ] y
5 = Ch5Fault
4 = ChéFault by
3 = Ch3Fault A channel ‘ .
2 = Ch2Fault calibration fault T
1 = Ch1Fault sets the calibration
0 = ChOFault fault in the Module

Fault word

— Anunderrange, overrange condition
é — sets appropriate Channel Fault bits
Channel Status Words f — % ‘ ‘ ‘ ‘ ‘

(one for each channel- described in
Table 5.11 on page 5-22) 5 4 3 2 1 0

-~
(=]

7 = ChxCalFault 3 = ChxLAlarm Alarm bits in the Channel Status word do not
6 = ChxUnderrange 2 = ChxHAlarm set additional bits at any higher level.
5 = ChxQverrange 1 = ChxLLAlarm You must monitor these conditions here

4 = ChxRateAlarm 0 = ChxHHAlarm
41345
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Module Fault Word Bits — Floating Point Mode

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

Table 5.9 lists tags that can be examined in ladder logic to indicate
when a fault has occurred:

Table 5.9
Tag: Description:
Analog Group This bit is set when any bits in the Channel Fault word are set. Its tag
Fault name is AnalogGroupFault.

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

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

Calibration Fault | This bitis set'when any of the individual Channel Calibration Fault bits
are set-Its tag name is CalibrationFault.

Channel Fault Word Bits — Floating Point Mode

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

Table 5.10 lists the conditions that set all Channel Fault word bits:

Table 5.10
This condition sets all Channel And causes the module to display the
Fault word bits: following in the Channel Fault word bits:
A channel is being calibrated “003F" for all bits
A communications fault occurred “FFFF” for all bits

between the module and its
owner-controller

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

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

When the Calibration Fault bit (bit 7) is set in any of.the words, the
Calibration Fault bit (bit 11) is set in the Module Fault word.
Table 5.11 lists the conditions that set each of the word bits.

Table 5.11

Tag (Status Bit: Event that sets this tag:
word):

ChxCalFault Bit7 This bit is set if an error occurs during calibration for that channel, causing a
bad calibration. This bit also sets.bit 9 in the Module Fault word.

Underrange Bit6 This bit is set when the input signal at the channel is less than or equal to the
minimum detectable signal. For more information on the minimum detectable
signal for each-module; see Table 5.6 on page 5-7. This bit also sets the
appropriate bit.in the Channel Fault word.

Overrange Bith This bit is set when the input signal at the channel is greater than or equal to
the maximurm detectable signal. For more information on the maximum
detectable signal for each module, see Table 5.6 on page 5-7. This bit also
sets the appropriate bit in the Channel Fault word.

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

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

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

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

ChxHHAlarm Bit0 This bit is set when the input signal moves above the configured High-High
Alarm limit. It remains set until the signal moves below the configured trigger
point. If latched, the alarm remains set until it is unlatched. If a deadband is
specified, the alarm also remains latched as long as the signal remains within
the configured deadband.

Publication 1756-UM009B-EN-P - June 2003



Sourcing Current Loop Input Module (1756-IF6CIS) and Isolated Analog Voltage/Current Input Module (1756-IF6l) ~ 5-23

Fault Reporting in Figure 5.13 offers an overview of the fault reporting process in integer
mode.
Integer Mode
Figure 5.13
Module Fault Word
(described in Table 5.9 on page 5-21 o
15 [ 14 |13 | 12| 11| 10| 9 8 A calibrating fault
15 = AnalogGroupFault sets bit 11 in the
14 = InGroupFault T Module Fault word
12 = Calibrating
11 = Cal Fault
13,10,9 & 8 are not If set, any bit in the Channel Fault word, also sets the Analog
used by 1756-IF6l Group Fault and Input Group Fault in the Module Fault word

? T T ? T ? Whern the module is

Channel Fault Word

R calibrating, all bits in
(described in Table 5.10 on page 5-21) 5 4 |3 2 1 0 the Channel Fault

5 = Ch5Fault word are set

4 = Ch4Fault ? ? T i ? T ?

3 = Ch3Fault \

2 = Ch2Fault

1 = Ch1Fault

I S N 2 O A O A

Channel Status Words 15 (14 25 la2 1109 |8 |7 6 5 |4

(one for each channel— described in

Table 5.11 on page 5-22)

Underrange and overrange conditions set the corresponding
15 = ChOUnderrange 9 = Ch3Underrange

Channel Fault word bit for that channel

14 = Ch0Overrange 8 = Ch30verrange

13 = Ch1Underrange 7 = Ch4Underrange

12 = Ch10verrange 6 = Ch40verrange

11 = Ch2Underrange 5 = Ch5Underrange 41349
10 = Ch20verrange 4 = Ch50verrange
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Module Fault Word Bits — Integer Mode

In integer mode, Module Fault word bits (bits 15-8) operate exactly as
described in floating point mode. Table 5.12 lists tags that can be
examined in ladder logic to indicate when a fault has occurred:

Table 5.12
Tag: Description:
Analog Group This bit is set when any bits in the Channel Fault word are set. Its tag
Fault name is AnalogGroupFault.

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

name is InputGroup.

Calibrating This bit is set when any channel isbeing calibrated. When this bit is

Calibrating.

set, all bits in the Channel Faultword are set. Its tag name is

Calibration Fault | This bit is set when any.of the individual Channel Calibration Fault bits

are set. Its tag name:is.CalibrationFault.

Channel Fault Word Biis — integer Mode

In integer mode, Channel Fault word bits operate exactly as described
in floating point.mode. Table 5.13 lists the conditions that set all

Channel Fault word bits:

Tahle 5.13

This candition sets all Channel
Fault word bits:

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

A channel is being calibrated

“003F" for all bits

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

“FFFF” for all bits

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

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

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

e Alarming and Calibration Fault activities are not available,
although the Calibration Fault bit in the Module Fault word will
activate if a channel is not properly calibrated.

e There is only 1 Channel Status word for all ¢ channels.

When the Calibration Fault bit (bit 7) is set.in any of the words, the
Calibration Fault bit (bit 9) is set in the' Module Fault word. Table 5.14
lists the conditions that set each of the words.

Table 5.14

Tag (Status Bit: Event that sets this tag:
word):

ChxUnderrange | Odd-numbered bits from bit | The underrange bit is.set when the input signal at the channel is less than or
15to bit 5 (e.g. bit 15 equal to the minimum detectable signal.

represents channel 0).
For mare information on the minimum detectable signal for each module, see

For a full listing of the Table 5.6 on'page 5-7. This bit also sets the appropriate bit in the Channel
channels these bits Fault word:
represent, see Figure 5.13
on page 5-23.
ChxOverrange Even-numbered bits from=. | The overrange bit is set when the input signal at the channel is greater than

bit 14 to bit 4 (e.g. bit 14 or equal to the maximum detectable signal.
represents channel 0).
For more information on the maximum detectable signal for each module, see

For a‘full listing.of the Table 5.6 on page 5-7. This bit also sets the appropriate bit in the Channel
channels these bits Fault word.

represent, see Figure 5.13

on page 5-23.
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Chapter Summary In this chapter you learned about features specific to the Sourcing
' Current Loop Input Module (1756-IF6CIS) and Isolated Analog
and What's Next Voltage/Current Input Module (1756-IF6D).

Chapter 6 describes features specific to the Temperature Measuring
Analog Modules (1756-IR61, 1756-IT61 & 1756-1T6I2).
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Chapter 6

Temperature Measuring Analog Modules
(1756-1R61, 1756-1T6l & 1756-1T612)

What This Chapter Contains This chapter describes features specific to temperature measuring
ControlLogix analog modules.

For information about: See page:
Choosing a Data Format 6-2
Features Specific to Temperature Measuring Modules 6-3
Differences Between the 1756-1T6l and 1756-IT6I2 6-12
Modules

Using Module Block and Input Circuit Diagrams 6-17
Wiring the 1756-IR61 Module 6-19
Wiring the 1756-1T61 Module 6-20
Wiring the 1756-1T612 Module 6-21
1756-IR61, 1756-1T61 ahd 1756-1T612 Fault and 6-22
Status Reporting

The temperature-measuring modules also support features described
in Chapter 3. Table 6.1 lists those additional features.

Table 6.1 Additional Features Supported by the Temperature Measuring Modules

Feature: Page of
description:
Removal and Insertion Under Power (RIUP) 3-2
Module Fault Reporting 3-3
Fully Software Configurable 3-3
Electronic Keying 3-4
Access to System Clock for Timestamping Functions 3-6
Rolling Timestamp 3-6
Producer/Consumer Model 3-6
Status Indicator Information 3-7
Full Class | Division 2 Compliance 3-7
UL, CSA, FM, CE, C-Tick, EEx, TUV Agency Certification 3-7
Field Calibration 3-8
Sensor Offset 3-8
Latching of Alarms 3-8
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Choosing a Data Format

Publication 1756-UM009B-EN-P - June 2003

Data format determines the features that are available to your
application. You choose a data format when you choose a
Communications Format. For more information on Communications
Format, see page 10-6.

You can choose one of the two following data formats:

e Integer mode

¢ Floating point mode

Table 6.2 shows what features are available in each format.

Table 6.2 Features Available in Each Data Format

Data Features available: Features not available:
format:
Integer Multiple input ranges Temperature linearization
mode

Notch filter Process alarms

Real time sampling Digital filtering

Cold Junction Temperature — Rate alarms

(1756-I1T6l and 1756-1T612 only)
Floating All features N/A
point mode

IMPORTANT

Integer mode does not support temperature
conversion on temperature measuring modules. If

you choose integer mode, the 1756-IR0I is strictly an
ohms () module and the 1756-1T6I and 1756-1T6I12
are strictly millivolts (mV) modules.
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Features Specific to

Temperature Measuring

Modules

Table 6.3 lists features that are specific to the temperature-measuring
modules. The features are described later in this section.

Table 6.3
Feature: Page of
description:
Multiple Input Ranges 6-3
Notch Filter 6-4
Real Time Sampling 6-5
Underrange/Overrange Detection 6-5
Digital Filter 6-6
Process Alarms 6-7
Rate Alarm 6-8
10 Ohm Offset 6-8
Wire Off Detection 6-9
Sensor Type 6-10
Temperature Units 6-12
Cold Junction Compensation 6-13

Multiple Input Ranges

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

Table 6.4 Possible Input Ranges

Module:

Possible ranges:

1756-1R6!

110 487Q

210 1000Q

4 t0 2000Q2

8 to 4080Q2

1756-IT6l and 1756-1T612

-12 to +78mV

-12 to +30mV

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

page 10-10.
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Table 6.5 Notch Filter Settings

Notch Filter

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

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

IMPORTANT 60Hz is the default setting for the notch filter.

Table 6.5 lists the available notch filter setting.

Notch setting: 10Hz 50Hz 60Hz 100Hz 250Hz 1000Hz
(Default)
Minimum Sample Time (RTS — 102mS 22m$ 19mS 12mS 10mS 10mS
Integer mode)!")
102mS 25mS 25mS 25mS 25mS 25mS

Minimum Sample Time (RTS —
Floating point mode)?

0-100% Step Response Time®

400mS +RTS | 80mS + RIS 68mS + RTS 40mS + RTS 16mS + RTS 4mS + RTS

-3dB Frequency

3Hz 13Hz 16Hz 26Hz 66Hz 262Hz

Effective Resolution

16 bits 16 bits 16 bits 16 bits 15 bits 10 bits

() Integer mode must be used for RTS values lower than 25mS. Thie'minimum RTS value for the module will be dependent on the channel with the lowest notch filter setting.

@ nmv mode, 50mS minimum, if linearizing.

) Worst case settling time to 100% of a steép change would include 0-100% step response time plus one RTS sample time.

To see how to choose a Notch Filter, see page 10-11.
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Real Time Sampling

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

During module configuration, you specify a Real Time Sampling (RTS)
period and a Requested Packet Interval (RPD) period. These features
both instruct the module to multicast data, but only the RTS feature
instructs the module to scan its channels before multicasting.

For more information on Real Time Sampling, see page 2-4. For an
example of how to set the RTS rate, see page 10-10.

Underrange/Overrange Detection

This feature detects when a temiperature measuring input module is
operating beyond limits set by the input range. For example, If you
are using the 1756-IR0I module in the 2Q-1000Q input range and the
module resistance increases to 10500, the Overrange detection detects

this condition.

Table 6.6'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 6.6 Low and High Signal Limits on Temperature Measuring Input Modules

Input module: Available range: !.owest signal !-Iighest signal
in range: in range:
1756-IR6I 1Q - 487Q 0.859068653Q2 507.862Q2
2Q — 1000 2Q 1016.5020
4Q —2000Q 10 2033.780Q2
8Q — 4020Q 8Q 4068.392Q
1756-1T61 and -12mV to +30mV -15.80323mV 31.396mV
1756-1T612 -12mV to +78mV -15.15836mV 79.241mV
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Amplitude
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Digital Filter

IMPORTANT The digital. filter i.s only available in applications
using floating point mode.

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

The digital filter equation is a classic first order lag equation.
(Af]

Yn=Yn-1+ ———
At+TA

(X, =Yp-1)

Yn = present output, filtered peak voltage (PV)
Yn-1 = previous output, filtered PV

At = module channel update time (seconds)
TA = digital filter time constant (seconds)

Xn = present input, unfiltered PV

Using a step input change to illustrate the filter response, you can see
that when the digital filter'time constant elapses, 63.2% of the total
response is reached. Fach additional time constant achieves 63.2% of
the remaining résponse. For more information, see Figure 6.1.

Figure 6:1
A
100% —
~ - 7 T
63% _Z "
B =
P -
P i
s
o | -t
Unfiltered input
TA =0.01 sec.
— — — TA=0.5sec.
******* TA =0.99 sec.
> 16723
0 0.01 0.5 0.99 Time in Seconds

To see how to set the Digital Filter, see page 10-10.
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Process Alarms

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

e High high
e High
e Low

e Low low

IMPORTANT Prgcess alarms are only available.in applications' .
using floating point mode. The values for each limit

are entered in scaled engineering units.

Alarm Deadband

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

Figure 6.2 shows input data that sets each of the four alarms at some
point during module operation. In this example, Latching is disabled,
therefore, each alarms turns OFF when the condition that caused it to
set ceases.to exist.

Figure 6.2
High high alarm turns ON High high alarm turns OFF
High alarim remains ON High alarm remains ON
High high \1\\ /
High alarm High alarm turns OFF
turns ON
High \
-«—— Normal input range
Low alarms turns ON Low alarms turns OFF
Low | Ny _ — — — Alarm deadbands
Low low N X __%___
/V I\ 43153
7

Low low alarms turns ON Low low alarms turns OFF
Low alarm remains ON Low alarm remains ON

To see how to set Process Alarms, see page 10-10.
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Rate Alarm

IMPORTANT

Prior to RSLogix 5000, version 12 and module
firmware revision 1.10, the rate alarm does not
function correctly when linearizing (i.e. non-ohms or
non-millivolt input range) temperature inputs on the
1756-IR61, 1756-1T61 and 1756-IT6I12 modules.

To correctly use the rate alarm for a non-ohm input
on the 1756-IR6I module and a non-millivolt input
on the 1756-1T6I and 1756-1T612 modules, make sure
you use RSLogix 5000, version 12 .and module
firmware 1.10 for these modules.

The rate alarm triggers if the rate of change between input samples for
each channel exceeds the specified trigger point for that channel.
This feature is only available ia applications using floating point.

EXAMPLE

If you set a 1756-IT612 module (with normal scaling
in celsius).to a rate alarm of 100.1°C/S, the rate alarm
only trigger if the difference between measured
input samples changes at a rate > 100.1°C/S.

If the module’s RTS is 100 ms (i.e. sampling new
input data every 100ms) and at time 0, the module
measures 355°C and at time 100ms measures 363°C,
the rate of change is (363°C - 355°C) / (100mS) =
80°C/S. The rate alarm would not set as the change
is less than the trigger point of 100.1°C/s.

If the next sample taken is 350.3°C, the rate of
change is (350.3°C-363°C)/(100mS)=-127°C/S. The
absolute value of this result is > 100.1°C/S, so the
rate alarm will set. Absolute value is used because
rate alarm checks for the magnitude of the rate of
change being beyond the trigger point, whether a
positive or negative excursion.

To see how to set the Rate Alarm, see page 10-10.

10 Ohm Offset

With this feature, you can compensate for a small offset error in a 10
ohm copper RTD. Values can range from -0.99 to +0.99 ohms in units
of 0.01 ohms. For example, if the resistance of a copper RTD used

with a channel is 9.74 ohms at 25°C, you would enter -0.26 in this
field. To see how to set the 10 Ohm Offset, see page 10-14.
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Table 6.7

Wire Off Detection

The ControlLogix temperature measuring modules alert you when a
wire has been disconnected from one of their channels. When a wire
off condition occurs, two events occur:

e Input data for that channel changes to a specific scaled value

e A fault bit is set in the owner-controller which may indicate the
presence of a wire off condition

Because these modules can each be used in various applications,
differences exist when a wire off condition is detected in each
application. Table 6.7 lists the differences that occur when a wire off
condition occurs in various applications.

In this application:

the following causes a wire off
condition:

And if the wire off condition is detected, the following
occurs:

1756-IR6I Module in
Temperature
Applications

Either of the following:

1. When any combination of wires are
disconnected from the module, except
the loss of the wire from terminal A
only (see Figure 6.8 on page 6-19 and
Figure 6.9 on page 6-19).

2. When only the wire connegcted to

terminal A (see Figure 6.8 on
page 6-19 and Figure 6.9-0n
page 6-19) is lost

If possibility #1 (in the previous column) is the cause:

e input data for the channel changes to the lowest
scaled temperature value associated with the
selected RTD type

o the ChxUnderrange (x=channel number) tag is set to 1

If possibility #2 (in the previous column) is the cause:

o input data for the channel changes to the highest
scaled temperature value associated with the
selected RTD type

o the ChxQverrrange (x=channel number) tag is set to 1

1756-I1R6I Module in
Ohms Applications

Either of the following:

1. When any.combination of wires are
disconnected from the module, except
the loss of a wire from terminal A by
itself (see Figure 6.8 on page 6-19 and
Figure 6.9 on page 6-19)

2. When only the wire connected to
terminal A (see Figure 6.8 on
page 6-19 and Figure 6.9 on
page 6-19) is lost

If possibility #1 (in the previous column) is the cause:

o input data for the channel changes to the lowest
scaled ohm value associated with the selected ohms
range

o the ChxUnderrange (x=channel number) tag is set to 1

If possibility #2 (in the previous column) is the cause:

o input data for the channel changes to the highest
scaled ohm value associated with the selected ohms
range

o the ChxOverrange (x=channel number) tag is set to 1

1756-1T6l or
1756-1T612 Module in
Temperature
Applications

1756-1T61 Module or
1756-1T612 in Millivolt
Applications

A wire is disconnected from the module.

e input data for the channel changes to the highest scaled
temperature value associated with the selected
thermocouple type

o the ChxOverrange (x=channel number) tag is set to 1

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

o the ChxOverrange (x=channel number) tag is set to 1

For more information about tags in the tag editor, see Appendix B.

Publication 1756-UM009B-EN-P - June 2003



6-10  Temperature Measuring Analog Modules (1756-IR6l, 1756-IT61 & 1756-1T612)

Publication 1756-UM009B-EN-P - June 2003

Sensor Type

Three analog modules, the RTD (1756-IR6D and Thermocouple
(1756-IT6I and 1756-1T6I2), allow you to configure a sensor type for
each channel that linearizes the analog signal into a temperature
value. The RTD module linearizes ohms into temperature and the
Thermocouple modules linearize millivolts into temperature.

IMPORTANT

Sensor types are only available in applications using
floating point mode.

Also, these modules can only linearize signals to
temperature values in the floating point mode.

Table 6.8 lists the sensors that are available for your application:

Table 6.8 Available Sensors for Temperature Measuring Modules

Module:

Available sensors or thermocouples:

1756-IR6!

10€2 - Copper 427 type

120€ - Nickel 618 and Nickel 672 types

1002 = Platinum 385, Platinum 3916, and Nickel 618 types

200Q2 - Platinum 385, Platinum 3916, and Nickel 618 types
5002 - Platinum 385, Platinum 3916, and Nickel 618 types

10002 - Platinum 385 and Platinum 3916 types

1756-IT6l

B.E.J,K.R.S, TN, C

1756-1T612

B,E J KRS, TN,C,D, TXK/XK(L)

When you select any of the sensor or thermocouple types listed
Table 6.8 during configuration, RSLogix 5000 uses the default values

in the scaling

box:

Table 6.9 Default Signal and Engineering Values in RSLogix 5000

1756-1R61

1756-1T61 and 1756-1T612

Low signal =1

Low engineering = 1

Low signal =-12

Low engineering =-12

High signal = 487

High engineering = 487

High signal = +78

High engineering = +78
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IMPORTANT The module sends back temperature values over the

entire sensor range as long as the Low signal value
equals the Low engineering value and the High
signal value equals the High engineering value. The
actual numbers used in the signal and engineering
fields are irrelevant as long as they are equal.

Table 6.10 displays the temperature range for each 1756-IR61
sensor type.

Table 6.10 Temperature Limits for 1756-1R6l Sensor Types

1756-1R6l Sensor: | Copper | Nickel Nickel Platinum | Platinum
427 618 672 385 3916

Low temperature -200.0°C | -60.0°C -80.0°C -200.0°C | -200.0°C

-328.0°F | -76.0°F -112.0°F |-328.0°F |-328.0°F
High temperature 260.0°C | 250.0°C [ 320.0°C |870.0°C |630.0°C

500.0°F _[482.0°F | 608.0°F |1598.0°F |1166.0°F

To see how to choose an RTD sensor type, see page 10-14.

Table 6.11 displays the temperature range for each 1756-1T6I and
1756-IT6I2 sensor type.

Table 6.11 Temperature Limits for 1756-1T61 and 1756-iT612 Sensor Types

Thermocouple: B c E J K N R S T p'! TXK/XK
(|_)(1)

Low temperature 300.0°C | 0.0°C |+270.0°C | -210.0°C | -270.0°C | -270.0°C | -50.0°C | -50.0°C | -270.0°C 0°C -200°C

572.0°F | 32.0°F | -454.0°F | -346.0°F | -454.0°F | -454.0°F | -58.0°F | -58.0°F | -454.0°F | 32.0°F -328°F
High temperature | 1820.0°C | 2315.0°C | 1000.0°C | 1200.0°C | 1372.0°C | 1300.0°C | 1768.1°C | 1768.1°C | 400.0°C | 2320°C 800°C
3308.0°F | 4199.0°F | 1832.0°F | 2192.0°F | 2502.0°F | 2372.0°F | 3215.0°F | 3215.0°F | 752.0°F | 4208°F 1472°F

)" Sensor types D and L are only available on the 1756-1T612 module.

IMPORTANT Table 6.11 lists temperature limits for sensors using
the -12 to 78mV range only. When the -12 to 30mV

range is used, temperature limits are truncated to the
temperature value that corresponds to 30mV.

To see how to choose an thermocouple sensor type, see page 10-15.
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Temperature Units

The 1756-IR0I, 1756-IT6I and 1756-1T6I12 modules provide the choice
of working in Celsius or Fahrenheit. This choice affects all channels
per module.

To see how to choose Temperature Units, see page 10-15.

Differences Between the In addition to offering access to two more thermocouple types (i.e.
1756-1T61 and 1756-IT612 types D and TXK/XK [L]), the 1756-IT6I2 module offers:

Modules e greater cold junction compensation accuiracy

While the 1756-1T6I module can report cold junction
temperature differences between channels as high as 3°C from
the actual temperature, the 1756-1T612 module, because it has
two CJSs, reduces the potential channel value variance from
actual temperature to.0.5°C.

Table 6.12 lists channel value variance from actual temperature,
depending on the type of cold junction compensation used.

Table 6.12
If you use this with this type of cold junction | The channel value variance
module: compensation: from actual temperature is:
1756-1T612 2 cold junction sensors on an RTB | +/-0.3°C
1756-1T612 [FM +/-0.3°C
1756-IT6l 1 cold junction sensor on an RTB | +/-3.2°C
1756-IT6l IFM +/-0.3°C

For more information on Cold Junction Compensation, see
page 6-13.

e improved module accuracy. For more information on the
Improved Module Accuracy available with the 1756-IT612
module, see page 6-16.
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Cold Junction Compensation

When using the Thermocouple (1756-IT6I and 1756-IT6I12) modules,
you must account for additional voltage that may alter the input
signal. The junction of thermocouple field wires with the screw
terminations of an RTB or IFM generates a small voltage. This
thermoelectric effect alters the input signal.

To accurately compensate the input signal from your module, you
must use a cold junction sensor (CJS) to account for the increased
voltage. Because there are differences if you choose to connect
sensors via an RTB or IFM, you must configure the.module (via
RSLogix 5000) to work with the type of CJS used in your application.

Connecting a Cold Junction Sensor Via a Remaovable Terminal Block

When you connect a CJS to your thermocouple via an RTB, the
module internally estimates the temperature deviation between
module terminations to make ¢old junction compensation. The
1756-1T61 module uses ofie (1)*CJS in the middle of the module to
estimate temperature deviation. The 1756-IT612 module uses two (2)
CJSs at the top and-bottom of the module to estimate temperature
deviation; this usage of multiple sensors results in increased accuracy.

If you connect a-CJS via an IFM, configure the module as shown in the
screen below.

Module Brgfiettics ) Local:1 (1756-1T61 1.1) [x]
Channel—
e l1]z]a]4]s Input Riange, A2 to 78 -

Sensor Tupe: TC Type C -
Scalng———————————————
5 Dffsat: 0.0
High Signal: High Engineering: SnsarEHss
750 © = [m0 Motch Fiter: 50 H: -~
Low Signal Low Engineering Digital Fiter: 0 _.: ms

120 T = |120

BTS 100 = m ™ ColdJunction Disable  Cald Junction Offset
T p 00T
el @ Cn @ e B e E CRREan

Concel | cBack | | mews | [ Fnsnos | Hep |

If you are using a CJS on an RTB,
leave all fields unchecked,

To see how to connect a CJS to either thermocouple module, see
page 6-14.
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Connecting a Cold Junction Sensor Via an Interface Module

The TFMs use an isothermal bar to maintain a steady temperature at all
module terminations.

If you connect a CJS via an IFM, configure the module as shown in the
screen below.

Module Praperties - Local:1 (1756-1T61 1.1) =]
Channel
w1 z] 3] 4]s Input Rangs: A2 to 78 m -

e Type: TC Type © -
Seslg =
High Signat High Enginesring: St
780 € - [mo Hstoh Fitsr £0Hz -
Low Signal: Low Engineering: Digitsl Filtsr: 0 _,; ms

-12.0 © = |128

BTS 100 ms ™ ColdJunction Disable  Cald Junction Offset

= .
¥ Femate CJ Compensatiort oo T

Temperature Units: & Cekivs € Fahvenheit

Corcel | <Back | | Mews |[ Fnkh»s | Hep |

If you are using a CJS on an.IFM, check
the Remote CJ Compensation field.

Connecting a Cold Junction Sensor to the 1756-1T61 Module

You must connéet the CJS to the 1756-IT6I module at terminals 10 and
14. To ease installation, wire terminal #12 (RTN-3) before connecting
the cold junction sensor.

Figure 6.3

Lug g@‘
TR

(]

Wire /' il \ 1t
D
\—Hm—\—ﬂ— 20908-M

The CJS is part number 94238301. Contact your local distributor or
Rockwell Automation sales representative to order additional sensors.
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Spade Lug

Connecting a Cold Junction Sensor to the 1756-1T612 Module

You must connect two CJSs to the 1756-IT612 when using an RTB. The
additional CJS offers greater accuracy when measuring temperature on
the module. Connect the cold junction sensors to terminals 3 & 4 and
17 & 18 as shown in Figure 6.4.

Figure 6.4

Terminals 3 & 4 Terminals 17 & 18

]

&l
Dl
|| IR ]ieP

Wire| | LI

Spade Lug A

el e
B
The CJSfor the 1756-IT6I12 module is part number 94286501. Contact

your local distributor or Rockwell Automation sales representative to
order-additional sensors.

Cold Junction Disable

RSLogix 5000 offers an option to disable cold junction compensation.
If used, this option removes all cold junction compensation on all
module channels. Typically, this option is only used in systems that
have no thermoelectric effect (e.g. test equipment in a controlled lab).

In most applications, we recommend that you do not use the Cold
Junction Disable option.
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Cold Junction Offset

RSLogix 5000 also offers an option to make module-wide adjustments
to cold junction compensation values. If you know that your cold
junction compensation values are consistently inaccurate by some
level (e.g. 1.2°C), you can set the Cold Junction Offset to -1.2° to
account for this inaccuracy.

Improved Module Accuracy

The 1756-ITOI2 also offers an improved Gain Drift with Temperature
and Module Error over Temperature Range specifications when
compared to the 1756-IT6I module. Tahle 6.13 highlights the
differences. For a full listing of these-module’s specifications, see
Appendix A.

Table 6.13
Catalog Number: Gain Drift with Module Error over
Temperature:“) Temperature Range:m
1756-IT6I 80:ppm 0.5%
1756-IT612 25 ppm 0.15%

" To read a detailed explanation of this specification, see Appendix E.
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Using Module Block and This section shows the 1756-IR6I, 1756-1T6I and 1756-1T612 modules’
In pllt Circuit Dia grams block diagrams and input circuit diagrams.

Module Block Diagram

Figure 6.5 1756-1R6l, 1756-1T6] and 1756-1T612 Module Block Diagram
Details of the RTD
and Thermocouple

input circuitry are Field side Backplane side
given in Figure 6.6 —
and Figure 6.7.
| DC-DC RIUP
| shutdown circuit
+-15V  <«— DC-DC circuit :
+5V <—__converter
Channel 0 I fg/\s/tem
A/D converter
-] Optos
Vref
I
|
! Micro- Backplane
______________________ 1 controller <> ASIC =
|
+-15V <«—{ DCDC
Channel 1 +5V <— converter
A/D converter :
— Optos
Vref .
i L
2 of 6 channels |
I
|
Cold Juncti ;
CO netion A/D converter I
ompensation W I I i
channel Vref
Temperature-sensing
device
IMPORTANT: The eold junction compensation (CJC) channel = == = == == = =(hannel isolation

is used on thermocouple modules only. The
1756-IT6I module has one CJC channel, and
the 1756-1T612 module has two CJC channels.
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Field Side Circuit Diagrams

Figure 6.6 1756-IR6l Input Circuit

] Vref

Wi . 594pA Excitation
e Rwire (A) Eﬁ IN-0/A Current (All Ranges)
—o AW @

- + V_RTD + 2 (Vwire)

! © Gain=1
Rwire(©)  1XC ey

- L[: +’\/\/\/ - =k ‘
:‘."'4..: :.-"'4.‘_“._ >

IN-0/B Viwire = lexc x Rwire|

Rwire for cable B has no effect
because B is a Sense wire
with zero excitation current.

Gain=2

Figure 6.7 1756-1T6l and 1756-I1T612 input Circuit

+0.44V

20 Meg

IN-0/A 25K

383

R Gain=30
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RTN-0/C

V_RTD + 2 (Vwire) - 2Vwire = V_RTD

A/D«converter

43497

+2.5V

1.96 K

A/D converter

[Veef

43498
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Wiring the
1756-1R61 Module

IMPORTANT: For 2-wire resistor
applications

including calibration,

make sure IN-x/B
and RTN-x/C are
shorted together as
shown.

Figure 6.8 1756-1R61 3-Wire RTD wiring example

IN-1/A IN-0/A
IN-1/B IN-0/B
RTN-1/C RTN-0/C
IN-3/A IN-2/A
IN-3/B IN-2/B
RTN-3/C RTN-2/C
Not used Not used
IN-5/A IN-4/A

— IN-5/B IN-4/B
RTN-5/C RTN-4/C
i S

Shield Ground

[ NOTE: Do not connect rmiore than 2 wires to any single terminal.

Figure 6.9 1756-iR6l 4-Wire RTD wiring example

IN-1/A @ @
IN-1/B @ @
RTN-1/C @ @
IN-3/A 1@ 9@:)
wan || B[
RTN-3/C E@@ H@:)
wn || 11515
IN-5/A ‘\1 @ ‘\ ﬁ@
e | | 1D D
RTN-5/C &)
£
i L]

IN-0/A

IN-0/B

A

RTN-0/C

IN-2/A

IN-2/B

RTN-2/C
Not used
IN-4/A
IN-4/B

RTN-4/C

3-Wire RTD

20972-M

4-Wire RTD

Shield Ground

NOTE: Wiring is exactly the
same as the 3-Wire RTD
with one wire left open.

| NOTE: Do not connect more than 2 wires to any single terminal.

20973-M
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Wiring the Figure 6.10 1756-1T6l wiring example
1756-1T61 Module
7 o
IN-1 E@B t@ IN-0 Ja ) :__
Not used t@ t@ Not used 3
RTN-1 E@B t@ RTN-0 -
Llig -3 PO@B t@ IN-2 _Thermocouple
Cold CJC+ tu@ tﬁ@ Not used
or RTN-3 tm@ E@B RTN-2
? ~~~~~ CJC- tm@ ts@ Notused
Wire IN-5 tm@B F@ IN-4
N
ot used to@ F@ Not used
RTN-5 t@ t@ RTN-4
£
D 20969-M
g NOTES:

1. Do not connect more than 2 wires to any single terminal.

2. The part number for the cold junction sensor used on the 1756-1T6I
module is 94238301.
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Wiring the 1756-1T612 Figure 6.11 1756-1T612 wiring example
Module

Cold junction

Wire\ sensor /SpadeLug
2 T
Not used t@ t@ Not used
Thermocouple
CJC- CJC+
O .
6 N I
___ RINO t@ t@ IN-0 :
i S
RTN-1 t@ t@ IN-1 >
0 9
RTN-2 t@ t@ IN-2 -
\L 22 AL
17 i -
RTN-3 t@ t@ IN-3
17 13
RTN-4 t@ t@ IN-4
5 15
me | | D[] G
8 17
2 [
cJe- /j CJC+
20 19
Not used t:@ t@ Not used
) \
/ \ 43491
‘ Cold junction
Wire sensor Spade Lug
| NOTES:

1. Do not connect more than 2 wires to any single terminal.

2. The part number for the cold junction sensor used on the 1756-IT6l
module is 94286501.
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1756-1R61, 1756-1T61 and
1756-1T612 Fault and
Status Reporting

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

Table 6.14 lists tags that can be examined in ladder logic to indicate
when a fault has occurred:

The 1756-IR61I, 1756-IT6I and 1756-1T612 modules multicast status/fault
data to the owner/listening controller with its channel data. The fault
data is arranged in such a manner as to allow the user to choose the

level of granularity he desires for examining fault conditions.

Module Fault This word provides fault summary reporting:Its tag name is

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

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

Table 6.14
Tag: Description:
Word ModuleFaults.
name is ChxStatus:

IMPORTANT Differences exist between floating point anq integer
modes-as they relate to module fault reporting.
These differences are explained in the following two
sections.
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Fault Reporting in Floating

Point Mode

Module Fault Word
(described in Table 6.15 on page 6-24)

15 = AnalogGroupFault

14 = InGroupFault

12 = Calibrating

11 = Cal Fault

9 = CJUnderrange (IT6l only)
8 = CJOverrange (IT6I only)
13 & 10 are not used by
1756-IR61 or 1756-IT6l

Channel Fault Word
(described in Table 6.16 on page 6-24)

5 = Ch5Fault
4 = Ch4Fault
3 = Ch3Fault
2 = Ch2Fault
1 = Ch1Fault
0 = ChOFault

Channel Status Words
(one for each channel—described in
Table 6.17 on page 6-25)

floating point mode.

Figure 6.12 offers an overview of the fault reporting process in

Figure 6.12
Cold Junction temperature underrange and
15 14 13 12 " 10 9 8 overrange conditions set bits 9 & 8 for
i i 1756-1T6l only
? ? You must monitor these conditions here

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

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

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

T
EIEIREINY

T

A

E An underrange, overrange condition
é % —— sets appropriate Channel Fault bits

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

_ 1 | | | |
7 6 5 4 3 2 1

0

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

41345
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Module Fault Word Bits — Floating Point Mode

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

Table 6.15 lists tags that are found in the Module Fault Word:

Table 6.15

Tag: Description:

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

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

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

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

Cold Junction This bit is'set when the ambient temperature around the Cold

Underrange — 1756-T61 | junction Sensor is below 0°C. Its tag name is CJUnderrange.

and 1756-IT612only

Cold Junction Qverrange.| This bit is set when the ambient temperature around the Cold

— 1756-1T6land Junction Sensor is above 86°C. Its tag name is CJOverrange.

1756-IT6120nly

Chaniiel Fault Word Bits — Floating Point Mode

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

Table 6.16 lists the conditions that set all Channel Fault word bits:

Table 6.16
This condition sets all Channel And causes the module to display the
Fault word bits: following in the Channel Fault word bits:
A channel is being calibrated “003F" for all bits
A communications fault occurred “FFFF” for all bits

between the module and its
owner-controller

Your logic can monitor the Channel Fault Word bit for a particular
input to determine the state of that point.
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Table 6.17

Channel Status Word Bits — Floating Point Mode

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

word.

When the Calibration Fault bit (bit 7) is set in any of the words, the
Calibration Fault bit (bit 9) is set in the Module Fault word. Table 6.17
lists the conditions that set each of the word bits.

Tag (Status
word):

Bit:

Event that sets this tag:

ChxCalFault

Bit7

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

Underrange

Bit6

This bit is set when the input signal at the channel is less than or equal to the
minimum detectable signal. For more information on the minimum detectable
signal for eachimodule;see Table 6.6 on page 6-5. This bit also sets the
appropriate.bit.in.the Channel Fault word.

Overrange

Bitb

This bit.is set when the input signal at the channel is greater than or equal to
the maximurm detectable signal. For more information on the maximum
detectable signal for each module, see Table 6.6 on page 6-5. This bit also
sets the appropriate bit in the Channel Fault word.

ChxRateAlarm

Bit 4

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

ChxLAlarm

BIt3

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

ChxHAlarm

Bit 2

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

ChxLLAlarm

Bit 1

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

ChxHHAlarm

Bit0

This bit is set when the input signal moves above the configured High-High
Alarm limit. It remains set until the signal moves below the configured trigger
point. If latched, the alarm remains set until it is unlatched. If a deadband is
specified, the alarm also remains latched as long as the signal remains within
the configured deadband.
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Fault Repor[ing in Figure 6.13 offers an overview of the fault reporting process in integer
mode.

Integer Mode
Figure 6.13

Module Fault Word
(described in Table 6.15 on page 6-24)

15 = AnalogGroupFault

A calibrating fault Cold Junction temperature
14 = InGroupFault 15 114113 1120 11 01009 18 o bit 11 in the underrange and overrange
12 = Calibrating Module Fault word conditions set bits 9 & 8 for
11 = Cal Fault T T T 1756-IT61 only
9 & 8 = CJUnderQver
13 & 10 are not used by o
1756-IR61 or IT6 If set, any bit in the Channel Fault word, also sets the Analog

Group Fault and Input Group Fault in the Module Fault word

Channel Fault Word T ? ? ? ? T

(described in Table 6.16 on page 6-24) When the module is

5 = ChsFauit N R B B BN PR calibrating, allbits in

4 = Ch4Fault T T T T T T the Channel Fault

3 = Ch3Fault word are set

2 = Ch2Fault

1 = Ch1Fault

0 = ChOFault

Channel Status Words 15 |14 (137012 11|10 9 |8 |7 |6 |5 |4

(described in Table 6.17 on page 6-25)
15 = ChOUnderrange 9 = Ch3Underrange Underrange and overrange conditions set the corresponding
14 = ChoOverrange 8 = Ch30verrange Channel Fault word bit for that channel
13 = Ch1Underrange 7 = Ch4Underrange
12 = Ch10verrange 6 = Ch40verrange
11 = Ch2Underrange 5 = Ch5Underrange 41349
10 = Ch20verrange 4 = Ch50verrange
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Module Fault Word Bits — Integer Mode

In integer mode, Module Fault word bits (bits 15-8) operate exactly as
described in floating point mode. Table 6.18 lists tags that are found in
the Module Fault Word:

Table 6.18
Tag: Description:
Analog Group This bit is set when any bits in the Channel Fault word are set. Its tag
Fault name is AnalogGroupFault.

Input Group Fault

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

Calibrating

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

Calibration Fault

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

Cold Junction

This bit is set when the ambient temperature around the Cold Junction

Underrange — Sensor is below 0°C.lts tag name is CJUnderrange.

1756-1T61 only

Cold Junction This bit is set when the ambient temperature around the Cold Junction
Overrange — Sensoris above 86°C. Its tag name is CJOverrange.

1756-IT6l only

Channel Fault Word Bits — Integer Mode

In integer mode, Channel Fault word bits operate exactly as described
in floating point mode. Table 6.19 lists the conditions that set all
Channel Fault word bits:

Table 6.19

This condition sets all Channel And causes the module to display the

Fault word bits:

following in the Channel Fault word bits:

A channel is being calibrated “003F" for all bits

A communications fault occurred “FFFF” for all bits

between the module and its

owner-controller

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

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

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

e Alarming and Calibration Fault activities are not available,
although the Calibration Fault bit in the Module Fault word will
activate if a channel is not properly calibrated.

e There is only 1 Channel Status word for all 6 channels.

When the Calibration Fault bit (bit 7) is setin any of the words, the
Calibration Fault bit (bit 9) is set in the' Module Fault word. Table 6.20
lists the conditions that set each of the words.

Table 6.20

Tag (Status Bit: Event that sets this tag:
word):

ChxUnderrange | Odd-numbered bits from bit | The underrange bit is set when the input signal at the channel is less than or
15 to bit 5 (e.g. bit 15 equal to the minimum detectable signal.

represents channel 0).
For mare information on the minimum detectable signal for each module, see

For a full listing of the Table 6.6 on"page 6-5. This bit also sets the appropriate bit in the Channel
channels these bits Fault werd.
represent, see Figure 6.13
on page 6-26.
ChxOverrange Even-numbered bits from=. | The overrange bit is set when the input signal at the channel is greater than

bit 14 to bit 4 (e.g. bit 14 or equal to the maximum detectable signal.
represents channel 0).
For more information on the maximum detectable signal for each module, see

For a full listingof the Table 6.6 on page 6-5. This bit also sets the appropriate bit in the Channel
channels these bits Fault word.

represent, see Figure 6.13

on page 6-26.
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Chapter Summary
and What's Next

In this chapter you read about features specific to the Temperature
Measuring Analog Modules (1756-IR6I, 1756-IT6I & 1756-1T6I2).

Chapter 7 describes features specific to the Non-Isolated Analog
Output Modules (1756-OF4 & 1756-OF8).
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Chapter 7

What This Chapter Contains

Non-Isolated Analog Output Modules

(1756-0F4 & 1756-0F8)

This chapter describes features specific to ControlLogix non-isolated

analog output modules.

For information about:

See page:

Choosing a Data Format

7-2

Features Specific to Analog Output Modules

7-2

Using Module Block and Output Circuit
Diagrams

7-6

Wiring the 1756-0F4 Module

7-9

Wiring the 1756-0F8 Module

7-10

1756-0F4 and 1756-0F8 Module Fault and
Status Reporting

7-11

The non-isolated analog output modules also support features
described.in Chapter 3. Table 7.1 lists those additional features.

Table 7.1 Additional Features Supported by the Non-Isolated Analog Output

Modules

Feature: Page of
description:

Removal and Insertion Under Power (RIUP) 3-2
Module Fault Reporting 3-3
Fully Software Configurable 3-3
Electronic Keying 3-4
Access to System Clock for Timestamping 3-6
Functions
Rolling Timestamp 3-6
Producer/Consumer Model 3-6
Status Indicator Information 3-7
Full Class | Division 2 Compliance 3-7
UL, CSA, FM, CE, C-Tick, EEx, TUV Agency 3-7
Certification
Field Calibration 3-8
Sensor Offset 3-8
Latching of Alarms 3-8
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Choosing a Data Format Data format defines the format of channel data sent from the
controller to the module, defines the format of the “data echo” that the
module produces, and determines the features that are available to
your application. You choose a data format when you choose a
Communications Format. For more information on Communications
Format, see page 10-6.

You can choose one of the two following data formats:

e Integer mode

¢ Floating point mode

Table 7.2 lists the features that are available in each format.

Table 7.2 Features Available in Each Data Format

Data format: Features available: Features not available:
Integer mode Ramp to program value Clamping

Ramp to fault value Ramp in Run mode

Hold for.initialization Rate and Limit alarms

Hold Last State or User Scaling
Value-in fault or program
mode

Floating point All features N/A
mode

Features Speciﬁc to Ana|og Table 7.3 lists features that are specific to the non-isolated analog

Olltpllt Modules output modules. The features are described later in this section.
Table 7.3
Feature: Page of
description:
Ramping/Rate Limiting 7-3
Hold for Initialization 7-4
Open Wire Detection 7-4
Clamping/Limiting 7-5
Clamp/Limit Alarms 7-5
Data Echo 7-6
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Ramping/Rate Limiting

Ramping limits the speed at which an analog output signal can
change. This prevents fast transitions in the output from damaging the
devices that an output module controls. Ramping is also known as

rate limiting.

Table 7.4 describes the types of ramping that are possible:

Table 7.4

Ramping type:

Description:

Run mode ramping

This type of ramping occurs when the module is in Run mode
and begins operation at the'configured maximum ramp rate
when the module receives a new output level.

IMPORTANT: This.is only-available in floating point mode.

Ramp to program mode

This type of ramping.occurs when the present output value
changes to the.Program Value after a Program Command is
received fromithe controller.

Ramp to fault mode

This type of ramping occurs when the present output value
changes to the Fault Value after a communications fault
oceurs.

The maximum rate of change in outputs is expressed in engineering
units per second.and called the maximum ramp rate. To see how to
enable Run mode ramping and set the maximum ramp rate, see

page 10-13.
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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 any of the three
conditions occur:

¢ Initial connection is established after power-tup

e A new connection is established after a communications fault
occurs

e There is a transition to Run mod¢ from Program state

The InHold bit for a channel indicates that the channel is holding. To
see how to enable the Hold for Initialization bit, see page 10-12.

Open Wire Detection

This feature detects when current flow is not present at any channel.
The 1756-OF4 and 1756-OF8 modules must be configured for 0-20mA
operation to use this feature. At least 0.1mA of current must be
flowing from the output for detection to occur.

When an open wire condition occurs at any channel, a status bit is set
for that channel. For more information on the use of status bits, see
page 7-11.
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Clamping/Limiting

Clamping limits the output from the analog module to remain within a
range configured by the controller, even when the controller
commands an output outside that range. This safety feature sets a high
clamp and a low clamp.

Once clamps are determined for a module, any data received from the
controller that exceeds those clamps sets an appropriate limit alarm
and transitions the output to that limit but not beyond the requested
value.

For example, an application may 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 will only apply 8V to
its screw terminals.

Clamping alarms can be disabled or latched on a per channel basis.

IMPORTANT Clamping is only available in floating point mode.

To see how to set the clamping limits, see page 10-13.

Clamp/Limit Alarms

This function works directly with clamping. When a module receives a
data value from the controller that exceeds clamping limits, it applies
signal values to the clamping limit but also sends a status bit to the

controller notifying it that the value sent exceeds the clamping limits.

Using the example above, if a module has clamping limits of 8V and
-8V but then receives data to apply 9V, only 8V is applied to the screw
terminals and the module sends a status bit back to the controller
informing it that the 9V value exceeds the module’s clamping limits.

IMPORTANT Lim(ilt alarms are only available in floating point
mode.

To see how to enable all alarms, see page 10-13.
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Using Module Block and
Output Circuit Diagrams

Data Echo

Data Echo automatically multicasts channel data values which match
the analog value that was sent to the module’s screw terminals at

that time.

Fault and status data is also sent.This data is sent in the format
(floating point or integer) selected at the Requested Packet Interval

(RPD).

This section shows the 1756-OF4 and 1756-OF8 modules’ block
diagrams and output circuit diagrams.

Module Block Diagram

Figure 7.1 1756-0F4 Module Block Diagram

Field side

Channels 0 - 3

—J=

Backplane side

<

j Mux ——

47
| DC-DC DC-DC RIUP
converter shutdown [~ circuit
<+ : circuit
1 System
: +5V
16-bit D/A
converter Optos

<\ Q—]?‘Q—]

Details of the 1756-0F8 output
circuitry are given in Figure 7.3.
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Figure 7.2 1756-0F8 Module Block Diagram

Backplane side

Field side
1
1
" DC-DC
Channels 0 - 3 < converter
1
< L |
<
16-hit D/A
Mux —

< v UX converter Optos
v T
{}T I
¥ —  Vref :
Channels 4 -7 |
B N .
T '

16-bit D/A
Mux ——

< v W converter Optos
v I
T |
|
1
|
Details of the 1756-0F8 output I
circuitry are given in Figure 7.3. 1

Serial
EEPROM

DC-DC RIUP
shutdown [~ circuit
circuit
System
+5V
Micro- > Backplane >
controller ASIC

43510
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Field Side Circuit Diagrams

Figure 7.3 1756-0F4 and 1756-0F8 Output Circuit

11k ohm
10k ohm /\/\/\/
%7—/\/V\/ - Vout-X  yyltage
. w % J_ @ Output
+20V $
] % 0.047 uf
N

D/A
converter

L CurrepT ‘G
Amplifier =
10k ohm lout-X
Current
| T Wi '—/\/V\/_w Output
Multi- | Detector
| |br $ 0.047 pF
—@ RTN
Al returns (RTN) ——C/ RIN

are tied together

on the module. ? 7> RIN
D RN 43511
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Wiring the 1756-0F4 Figure 7.4 1756-0F4 Current wiring example
Module
S
Not used vouTt-0 [
e
Notused | | [0 |IED)] | out0 @ Current
‘ ‘ output
RN | | |IED[IED)] | A s load
[8 \
Notused | | |[[ED) |[IED)] | vouT-1
[1 [
Not used ‘ H@ ‘ E@ |OUT-1 Shield
Notused | | |[1ED) |IED)] | vour-2 ground
14 13
Notused | | |[ED) IED)]| 1out-2
[16 (15
o | | 1B | o
Notused | | |[[ED) [ED)]| vour3
20 19
1 i
Not used I! I! 10UT-3 w016
NOTES: )
1. Place additional loop devices (e.g. strip chart-récorders, etc.) at the A location noted above.
2. Do not connect more than 2 wires to-any-single terminal.
3. All terminals marked RTN are connected internally.
Figure 7.5 1756-0F4 Voltage wiring example
+
Not used VOUT-0
Not used I0UT-0
[ U
RTN RTIN @ ——
Not used VOUT-1 Shield
Not used IOUT-1 ground
Not used VOUT-2
Not used IOUT-2
RTN RTN
Not used VOUT-3
Not used 10UT-3
I .
NOTES:
1. Do not connect more than 2 wires to any single terminal. 409171

| 2. All terminals marked RTN are connected internally.
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Wiring the 1756-0F8 Figure 7.6 1756-0F8 Current wiring example
Module
VOUT-4 m@ ‘ t@ VOUT-0 |
loUT-4 ‘\ E@ ‘\ @D | 1out-0 & Current
RTN ‘\ i<5) ‘\ D! | Ay VN ond
VOUT-5 ‘\ E@ ‘\ 1) | vour-
ors || D[R] | o
VOUT-6 I VOUT-2 Shield ground
I0UT-6 ‘\ &@9 ‘\ h@:) I0UT-2
av || [HED D] e
vour7 | | |[ED|[ED)]| vour-3
IoUT-7 20@:) w@:) I0UT-3

NOTES:

1. Place additional loop devices (e.g:strip chart recorders, etc.) at the A location noted above.

I 2. Do not connect more than 2/wires:to-any single terminal.

3. All terminals marked RTNare connected internally.

Figure 7.7 1756-0r8 Voltage wiring example

VOUT-4 VOUT-0 T Y M
I0UT-4 I0UT-0 —
RTN RIN  —
VOUT-5 VOUT-1
I0UT-5 0UT-1 Shield ground
VOUT-6 VOUT-2
IOUT-6 I0UT-2
RTN RTN
VOUT-7 VOUT-3
I0UT-7 IOUT-3
NOTES:
1. Do not connect more than 2 wires to any single terminal. 40917-M
[ | 2. All terminals marked RTN are connected internally.
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1756-0F4 and 1756-0F8
Module Fault and
Status Reporting

The 1756-OF4 and 1756-OF8 modules multicast status/fault data to the
owner/listening controller with their channel data. The fault data is
arranged in such a manner as to allow the user to choose the level of
granularity he desires for examining fault conditions.

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

Table 7.5 lists tags that can be examined in ladder logic to indicate
when a fault has occurred:

Table 7.5
Tag: Description:
Module Fault This word provides fault summary reporting.Jts tag name is
Word ModuleFaults.

Channel Fault
Word

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

Channel Status
Words

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

IMPORTANT

Differences exist between floating point and integer
modes-as they relate to module fault reporting.
These differences are explained in the following two
sections.
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1756-0F4 and 1756-0F8 Figure 7.8 offers an overview of the fault reporting process in floating

Fault Reporting in Floating point mode.
Point Mode

Module Fault Word
(described in Table 7.6 on page 7-13)

15 = AnalogGroupFault
12 = Calibrgting P 15 14118 | 12 1 When the module is calibrating, all

11 = Cal Fault l bits in the Channel Fault word are set

14 & 13 are not used by
the 1756-0F4 or -OF8

Figure 7.8

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

Pttt

Channel Fault Word
(described in Table 7.7 on page 7-13)

—
—

7 = Ch7Fault 7 6 5 4 3 2 1 0
6 = Ch6Fault A channel X N L \ A A A A
[
5 = Ch5Fault calibration fault T T ? I T T T
4 = Ch4Fault sets the A
3 = Ch3Fault calibration fault T
2 = Ch2Fault in the Module
1 = Ch1Fault Fault word
0 = ChOFault | I ! ‘ ‘ ! ‘

Channel Status Words
(one for each channel—described in
Table 7.8 on page 7-14)

7 = ChxOpenWire 6 is not used by

5 = ChxNotANumber 1756-0F4 or -OF8
4 = ChxCalFault

3 = ChxInHold

2 = ChxRampAlarm

1 = ChxLLimitAlarm  IMPORTANT: 1756-0F4 uses 4 Channel Status Words. 1756-0F8
0 = ChxHLimitAlarm  uses 8 Channel Status words. This graphic shows 8 words.

Not a Number, Output in Hold, and Ramp
Alarm conditions do not set additional bits.
You must monitor them here

41519
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Module Fault Word Bits — Floating Point Mode

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

Table 7.6 lists tags that are found in the Module Fault Word:

Table 7.6
Tag: Description:
Analog Group This bit is set when any bits in the Channel Fault word are set. Its tag
Fault name is AnalogGroupFault.
Calibrating This bit is set when any channel is being calibrated. When this bit is
set, all bits in the Channel Fault-word are set. Its tag name is
Calibrating.

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

Channel Fault Word Bits = Floating Point Mode

During normal module operation, Channel Fault word bits are set if
any of the¢ respective channels has a High or Low Limit Alarm or an
Open Wire condition (0-20mA configuration only). When using the
Channel Fault Word, the 1756-OF4 module uses bits 0-3, and the
1756-OF8.uses bits 0-7. Checking this word for a nonzero condition is
a quick 'way to check for these conditions on a channel.

Table 7.7 lists the conditions that set all Channel Fault word bits:

Table 7.7
This condition sets all Channel And causes the module to display the
Fault word bits: following in the Channel Fault word bits:
A channel is being calibrated “000F" for all bits on the 1756-0F4 module

“00FF” for all bits on the 1756-0F8 module

A communications fault occurred “FFFF” for all bits on either module
between the module and its
owner-controller

Your logic should monitor the Channel Fault bit for a particular
output, if you either:

e enable output clamping
or

e are checking for a open wire condition (0-20mA configuration
only).
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Channel Status Words Bits — Floating Point Mode

Any of the Channel Status words (4 words for 1756-OF4 and 8 words
for 1756-OF8), one for each channel, will display a nonzero condition
if that particular channel has faulted for the conditions listed below.
Some of these bits set bits in other Fault words.

When the High or Low Limit Alarm bits (bits 1 & 0) in any of the
words are set, the appropriate bit is set in the Channel Fault word.

When the Calibration Fault bit (bit 4) is set in any ©f the words, the
Calibration Fault bit (bit 11) is set in the Module Fault word. Table 7.8
lists the conditions that set each of the word bits.

Table 7.8

Tag (Status Bit: Event that sets this tag:

word):

ChxOpenWire Bit 7 This bit is set only if the.configured Output Range is 0-20mA, and the circuit
becomes open due to a'wire falling or being cut when the output being driven
is above 0.1mA. The bit will'remain set until correct wiring is restored.

ChxNotaNumber | Bit5 This bit is set when the output value received from the controller is
NotANumber (the lEEE NAN value). The output channel will hold its last state.

ChxCalFault Bit 4 This bit-is set when an error occurred when calibrating  This bit also sets the
appropriate bit in the Channel Fault word.

ChxInHold BIt 3 This bit is set when the output channel is currently holding. The bit resets
when the requested Run mode output value is within 0.1% of full-scale of the
current echo value.

ChxRampAlarm | Bit 2 This bit is set when the output channel’s requested rate of change would
exceed the configured maximum ramp rate requested parameter. It remains
set until the output reaches its target value and ramping stops. If the bit is
latched, it will remain set until it is unlatched.

ChxLLimitAlarm - | Bit 1 This bit is set when the requested output value is beneath the configured low
limit value. It remains set until the requested output is above the low limit. If
the bit is latched, it will remain set until it is unlatched.

ChxHLimitAlarm | Bit0 This bit is set when the requested output value is above the configured high

limit value. It remains set until the requested output is below the high limit. If
the bit is latched, it will remain set until it is unlatched.
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1756-0F4 and 1756-0F8 The following graphicdprovides an overview of the fault reporting
. . in int .
Fault Reporting in Integer ~ P'0°=>° ™ eser moce
Mode Figure 7.9
Module Fault Word

(described in Table 7.9 on page 7-16)
15 = AnalogGroupFault

K i g::lgztllpg 15 14 113 112 11 When the module is calibrating, all
N bits in the Channel Fault word are set
14 & 13 are not used by i

1756-0F4 or -OF8

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

A A O

7 6 5 4 1 3 2 1 0

Channel Fault Word
(described in Table 7.10 on page 7-16)

7 =Ch7Fault 3 = Ch3Fault
6 = Ch6fault 2 = Ch2Fault

5=Ch5Fault 1 =Ch1Fault T T T T T T T T

4 = Ch4Fault 0 = ChOFault ?

—

Channel Status Words T T T T ? ? ? T

(described in Table 7.11 on page 7-17) 15 14 |13 12| 11|10 9 |8 | 7| 6| 5| 4,3 |2 1]0

15 = Ch0OpenWire 7 = Ch40penWire

14 = ChOInHold 6 = Ch4inHold Open Wire conditions Output in Hold conditions

13 = Ch10penWire 5 = Ch50penWire (odd numbered bits) set (even numbered bits) must #1520
12 = Ch1inHold 4 = Ch5InHold the appropriate bits in the be monitored here

11 = Ch20penWire 3 = Ch60penWire Channel fault Word

10 = Ch2InHold 2 = ChéInHold
9 = Ch30penWire 1 = Ch70penWire
8 = Ch3InHold 0 = Ch7InHold

IMPORTANT: Bits 0-7 not used on 1756-0F4
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Module Fault Word Bits — Integer Mode

In integer mode, Module Fault word bits (bits 15-11) operate exactly
as described in floating point mode. Table 7.9 lists tags that are found
in the Module Fault Word:

Table 7.9
Tag: Description:
Analog Group This bit is set when any bits in the Channel Fault word are set. Its tag
Fault name is AnalogGroupFault.
Calibrating This bit is set when any channel is being calibrated. When this bit is
set, all bits in the Channel Fault word are set. Its tag name is
Calibrating.

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

Channel Fault Word Bits — Integer Mode

In integer mode, Channel Fault word bits (bits 7-0) operate exactly as
described in floating-point mode for calibration and communications
faults. During normal operation, these bits are only set for an open
wire condition. Table 7.10 lists the conditions that set all Channel
Fault word bits:

Table 7.10
This condition sets all Channel And causes the module to display the
Fault word bits: following in the Channel Fault word bits:
A channel is being calibrated “000F" for all bits on the 1756-0F4 module
“00FF" for all bits on the 1756-0F8 module
A communications fault occurred “FFFF” for all bits on either module

between the module and its
owner-controller

Your logic should monitor the Channel Fault bit for a particular
output, if you either:

e enable output clamping
or

e are checking for a open wire condition (0-20mA configuration
only).
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Channel Status Word Bits — Integer Mode

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

e Only the Output in Hold and Open Wire conditions are reported
by the module.

e Calibration Fault reporting is not available in this word, although
the Calibration Fault bit in the Module Fault word will still
activate when that condition exists on any channel.

e There is only 1 Channel Status word for all 4 channels on
1756-OF4 and all 8 channels on 1756-OF8.

Table 7.11 lists the conditions that set€ach of tlie Status Word bits.

Table 7.11

Tag (Status Bit: Event that sets this tag:

word):

ChxOpenWire Odd-numbered bits from bit | The Open Wire bit is'set only if the configured Output Range is 0-20mA, and
15to bit 1 (e.g. bit 15 the circuit becomes open due to a wire falling or being cut when the output
represents channel 0). being driven is'above 0.1mA. The bit will remain set until correct wiring is

restored.
For a full listing of the
channels these bits
represent, see Figure 7.90n
page 7-15.

ChxInHold Even-numbered bits from™ | The Output In Hold bit is set when the output channel is currently holding. The
bit 14 to bit 0 (e.g. bit 14 bit resets when the requested Run made output value is within 0.1% of
represents channel 0. full-scale of the current echo value.

For a full listing of the
chanrels these hits
represent, see Figure 7.9on
page 7-15.
Chapter Summary and In this chapter you read about Non-Isolated Analog Output Modules
' (1756-OF4 & 1756-OF8).
What's Next

Chapter 8 describes the Isolated Analog Output Modules (1756-OF6CI
& 1756-OF6VI).
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Notes:
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Chapter 8

Isolated Analog Qutput Modules (1756-0F6ClI
& 1756-0F6VI)

What This Chapter Contains This chapter describes features specific to ControlLogix non-isolated
analog output modules.

For information about: See page:
Choosing a Data Format 8-2
Features Specific to Analog Output Modules 8-2
Using Module Block and Output Circuit Diagrams 8-5
Wiring the 1756-0F6CI Module 8-9
Wiring the 1756-0F6VI Module 8-10
1756-0F6CI and 1756-0F6VI Module Fault and 8-11
Status Reporting

The non-isolated analog output modules also support features
described in Chapter 3. Table 8.1 lists those additional features.

Table 8.1 Additional Features Supported by the Isolated Analog Output Modules

Feature: Page of
description:
Removal‘and Insertion Under Power (RIUP) 3-2
Module Fault Reporting 3-3
Fully Software Configurable 3-3
Electronic Keying 3-4
Access to System Clock for Timestamping Functions 3-6
Rolling Timestamp 3-6
Producer/Consumer Model 3-6
Status Indicator Information 3-7
Full Class I Division 2 Compliance 3-7
UL, CSA, FM, CE, C-Tick, EEx, TUV Agency Certification 3-7
Field Calibration 3-8
Sensor Offset 3-8
Latching of Alarms 3-8
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Choosing a Data Format Data format defines the format of channel data sent from the
controller to the module, defines the format of the “data echo” that the
module produces, and determines the features that are available to
your application. You choose a data format when you choose a
Communications Format. For more information on Communications
Format, see page 10-6.

You can choose one of the two following data formats:

e Integer mode

¢ Floating point mode

Table 8.2 lists the features that are available in each format.

Table 8.2 Features Available in Each Data Format

Data format: Features available: Features not available:
Integer mode Ramp to program value Clamping

Ramp to fault value Ramp in Run mode

Hold for.initialization Rate and Limit alarms

Hold Last State or User Scaling
Value-in fault or program
mode

Floating point All features N/A
mode

Features SPECiﬁC to Ana|og Table 8.3 lists features that are specific to the non-isolated analog

Olltpllt Modules output modules. The features are described later in this section.
Table 8.3
Feature: Page of
description:
Ramping/Rate Limiting 8-3
Hold for Initialization 8-3
Clamping/Limiting 8-4
Clamp/Limit Alarms 8-4
Data Echo 8-5
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Ramping/Rate Limiting

Ramping limits the speed at which an analog output signal can
change. This prevents fast transitions in the output from damaging the
devices that an output module controls. Ramping is also known as
rate limiting.

Table 8.4 describes the types of ramping that are possible:

Table 8.4
Ramping type: Description:
Run mode ramping This type of ramping occurs when the module is in Run mode

and begins operation at the'configured maximum ramp rate
when the module receives a new output level.

IMPORTANT: This.is only-available in floating point mode.

Ramp to program mode This type of ramping.occurs when the present output value
changes to the.Program Value after a Program Command is
received fromithe controller.

Ramp to fault mode This type of ramping occurs when the present output value
changes to the Fault Value after a communications fault
oceurs.

The maximum rate of change in outputs is expressed in engineering
units per second.and called the maximum ramp rate. To see how to
enable Run mode ramping and set the maximum ramp rate, see
page 10-13.

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 any of the three
conditions occur:

¢ Initial connection is established after power-up

e A new connection is established after a communications fault
occurs

e There is a transition to Run mode from Program state

The InHold bit for a channel indicates that the channel is holding. To
see how to enable the Hold for Initialization bit, see page 10-12.
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Clamping/Limiting

Clamping limits the output from the analog module to remain within a
range configured by the controller, even when the controller
commands an output outside that range. This safety feature sets a high
clamp and a low clamp.

Once clamps are determined for a module, any data received from the
controller that exceeds those clamps sets an appropriate limit alarm
and transitions the output to that limit but not beyond the requested
value.

For example, an application may 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 will only apply 8V to
its screw terminals.

Clamping alarms can be disabled orlatched on a per channel basis.

IMPORTANT Clamping is.only available in floating point mode.

To see how tosset the clamping limits, see page 10-13.

Clamp/Limit Alarms

This function works directly with clamping. When a module receives a
data value from the controller that exceeds clamping limits, it applies
signal values to the clamping limit but also sends a status bit to the

controller notifying it that the value sent exceeds the clamping limits.

Using the example above, if a module has clamping limits of 8V and
-8V but then receives data to apply 9V, only 8V is applied to the screw
terminals and the module sends a status bit back to the controller
informing it that the 9V value exceeds the module’s clamping limits.

IMPORTANT R alarms are only available in floating point

mode.

To see how to enable all alarms, see page 10-13.



Isolated Analog Qutput Modules (1756-0F6CI & 1756-0F6VI) 8-5

Using Module Block and
Output Circuit Diagrams

Data Echo

Data Echo automatically multicasts channel data values which match
the analog value that was sent to the module’s screw terminals at

that time.

Fault and status data is also sent.This data is sent in the format
(floating point or integer) selected at the Requested Packet Interval

(RPD).

This section shows the 1756-OF6CI and 1756-OF6VI.modules’ block

diagrams and output circuit diagrams.

Module Block Diagram

Figure 8.1 1756-0F6Cl Module Block Diagram

Backplane side

Field side I
1
- 15V —
Current H DC-DC
Regulator +5V  <4— converter
| D/A converter .
| Optos
Vref
re i
———————————————— ﬂ
+/-15V «— = D0DC
Current V.  — conhverter
Regulator +9 —
| D/A converter
Optos
! Vref
|
|
________________ =
1
+/-15V «—  DC-DC
Current +5V <«— converter
Regulator .
D/A converter Optos

(e

Details of the 1756-0F6CI output
circuitry are given in Figure 8.3.

3 of 6 channels

DC-DC RIUP
shutdown |~ circuit
circuit
i System
+5V
Micro- Backplane
controller S ASIC < >

= = Channel isolation

Serial
EEPROM

SRAM

43501
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Figure 8.2 1756-0F6VI Module Block Diagram

RIUP
circuit

Field side I Backplane side
1
- 15V —
Voltage +-19 DC-DC
Regulator +5V «— converter DC-DC |
i shutdown [~
I D/A converter Optos circuit
Vref
re I
———————————————— ﬂ
+/-15V «— " DC-0C >
Voltage N
Regulator +OV 4 conv?r er
| D/A converter .
| Optos S| Micro-
Vref I “| controller S
|
________________ = >
|
+/- 15V «—  DC-DC
Voltage +5V <«— converter
Regulator ™
| D/A converter Optos
Vref i
I Serial
I EEPROM
SRAM
Details of the 1756-0F6VI output I
circuitry are given in Figure 8.4. !
i

3 of 6 channels

= = == = == == (hannelisolation
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D/A Convertor|
— & Current
Amplifier

Driving Different Loads
with the 1756-0F6ClI

Field Side Circuit Diagrams

Figure 8.3 1756-0F6CI Qutput Circuit

+13V System Field

side side

50 ohm Vdrop 1.0V @ 20mA

iloutz 0-21mA

OuT-0

~D

0.22 uF
T H 250 ohm | [500.0hm
5V @ 20mA |10V @ 20m, i
RTN-0 : : 7500hm | [1000 ohm

J7 D : : 15V @20mA  [20V @ 20m/
ALT-0

R e o i I —
#Z 213V 43503

The 1756-OF6CI module’s output stage provides a constant current
that flows through its internal electronics and out through the external
output load. Since the output current is constant, the only variable in
the eurrent loop is the voltage across the output electronics and the
voltage across the load. For a given termination option, the sum of the
individual voltage drops around the loop components must add up to
the total available voltage (13V for OUT-x/RTN-x termination and 26V
for OUT-x / ALT-X). As seen above, a larger external output load will
drop a larger portion of the available loop voltage, allowing the
module to drop less volts across its internal output electronics. This
lower drop allows the power dissipation in the module to be lower,
minimizing the thermal affect to adjacent modules in the same chassis.
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converter

3160 ohm +15V

D/A <'7_/\/\/\/ \ y(/; D NN

For loads under 550 ohm, the module’s +13V internal voltage source
can supply voltage for currents up to 21mA. For loads over 550 ohms,
additional compliance voltage is required. In this case, you must use
the ALT terminal to provide the additional -13V source.

For any size load (i.e. 0-1000 ohms), the output channels function if
terminated between OUT-x and ALT-x. To improve module reliability
and product life, we recommend you:

e Terminate the output channels between the OUT-x and RTN-x
terminals for loads of 0-550 ohms

e Terminate the output channels between the OUT-x and ALT-x
terminals for loads of 551 -1000 ohms.

IMPORTANT If you are unsure of the load, you can terminate the
output channels-between OUT-x and ALT-x and the

module will operate but its reliability may be
compromised at elevated temperatures.

For.example, if you terminate the output channels
between OUT-x and ALT-x and use a 250 ohm load,
the module operates but the lower load results in
higher operating temperatures and may affect the
module’s reliability over time.

We recommend you terminate the output channels
as described in the bullets above whenever possible.

Figure 8.4 1756-0F6VI Output Circuit
8250 ohm

Publication 1756-UM009B-EN-P - June 2003

Voltage
% jpa— Output

0.00047 uF

v 43508



Isolated Analog Qutput Modules (1756-0F6CI & 1756-0F6VI) 8-9

Wiring the
1756-0F6CI Module

NOTES:

1. Place additional devices
anywhere in the loop.

2. Do not connect more than 2 wires
to any single terminal.

NOTES:

1. Place additional devices
anywhere in the loop.

2. Do not connect more than 2 wires
to any single terminal.

Figure 8.5 1756-0F6CI Wiring example for Loads of 0-55002
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Figure 8.6 1756-0F6Cl Wiring example for Loads of 551-1000Q2
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Wiring the
1756-0F6VI Module

OUT-1
Not used
RTN-1
OUT-3
Not used
RTN-3
Not used
OUT-5
Not used

RTN-5

NOTES:

1. Place additional devices anywhere in the loop.
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Figure 8.7 1756-0F6VI Wiring example
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OUT-4

Not used

RTN-4

[ | 2. Do not connect more than 2 wires to any single terminal.
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1756-0F6CI and 1756-0F6VI
Module Fault and
Status Reporting

The 1756-OF6CI and 1756-OF6VI modules multicast status/fault data
to the owner/listening controller with their channel data. The fault
data is arranged in such a manner as to allow the user to choose the
level of granularity he desires for examining fault conditions.

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

Table 8.5 lists tags that can be examined in ladder logic to indicate
when a fault has occurred:

Table 8.5
Tag: Description:
Module Fault This word provides fault summary regorting:Its tag name is
Word ModuleFaults.

Channel Fault
Word

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

Channel Status
Words

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

IMPORTANT

Differences exist between floating point and integer
modes as they relate to module fault reporting.
These differences are explained in the following two
sections.
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Fault Reporting in Floating  Figure 8.8 offers an overview of the fault reporting process in floating
Point Mode point mode.

Figure 8.8
Module Fault Word
(described in Table 8.6 on page 8-13)

15 = AnalogGroupFault 15 14713 | 12 | 11 When the module is calibrating, all

13 = OutGroupFault i ot bits in the Channel Fault word are set

12 = Calibrating v

11 = Cal Fault

14 is not used by the

OF6CI or OF6VI I set, any bit in the Channel Fault word, also sets the Analog
Group Fault and Output Group Fault in the Module Fault word

Channel Fault Word ? T T T T T

(described in Table 8.7 on page 8-13)

5 = ChSFault 5432190
4 = Ch4Fault A ! \ i
3 = Ch3Fault A channel calibration fault ? ? ? T ? ?
2 = Ch2Fault sets the calibration fault in T

1 = Ch1Fault the Module Fault word

0 = ChOFault

Channel Status Words C ) r ‘ r r ‘ ‘

(one for each channel—described in
Table 8.8 on page 8-14) 7 6 5 4 3 2 1 0
5 = ChxNotANumber 7 &6 are not used by
4 = ChxCalFault OF6CI or OF6VI Not a Number, Output in Hold, and Ramp ~ Low and High Limit
3 = ChxInHold Alarm conditions do not set additional bits. ~ Alarm conditions set the
2 = ChxRampAlarm You must monitor them here appropriate bits in the
1 = ChxLLimitAlarm Channel Fault word

0 = ChxHLimitAlarm 41343
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Module Fault Word Bits — Floating Point Mode

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

Table 8.6 lists tags that are found in the Module Fault Word:

Table 8.6

Tag:

Description:

Analog Group
Fault

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

Output Group This bit is set when any bits in the Channel Fault word are set. Its tag
Fault name is OutputGroupFault.
Calibrating This bit is set when any.channel is being calibrated. When this bit is

set, all bits in the Channel Fault word are set. Its tag name is
Calibrating.

Calibration Fault

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

Channel Fault Weoid Bits — Floating Point Mode

During normal module operation, Channel Fault word bits are set if
any of the respective channels has a High or Low Limit Alarm.
Checking this word for a nonzero condition is a quick way to check
for High or Low Limit Alarm condition on a channel.

Table 8.7 lists the conditions that set all Channel Fault word bits:

Table 8.7

This condition sets all Channel And causes the module to display the

Fault word bits:

following in the Channel Fault word bits:

A channel is being calibrated “003F" for all bits

A communications fault occurred “FFFF” for all bits

between the module and its

owner-controller

Your logic should monitor the Channel Fault bit for a particular
output, if you either:

e set the high and low limit alarms outside your operating range

or

e disable output limiting.
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Channel Status Word Bits — Floating Point Mode

Any of the 6 Channel Status words, one for each channel, will display
a nonzero condition if that particular channel has faulted for the
conditions listed below. Some of these bits set bits in other Fault
words.

When the High or Low Limit Alarm bits (bits 1 & 0) in any of the
words are set, the appropriate bit is set in the Channel Fault word.

When the Calibration Fault bit (bit 4) is set in any ©f the words, the
Calibration Fault bit (bit 11) is set in the Module Fault word. Table 8.8
lists the conditions that set each of the word bits.

Table 8.8

Tag (Status Bit: Event that sets this tag:

word):

ChxNotaNumber | Bit5 This bit is set when the output value received from the controller is
NotaNumber (the [EEE NAN value). The output channel will hold its last state.

ChxCalFault Bit4 This bit is setwhen an efror occurred when calibrating  This bit also sets the
appropriate bit in.the Channel Fault word.

ChxInHold Blt 3 This bit is'set.when the output channel is currently holding. The bit resets
when the requested Run mode output value is within 0.1% of full-scale of the
current-echo value.

ChxRampAlarm | Bit 2 This bit is set when the output channel’s requested rate of change would
exceed the configured maximum ramp rate requested parameter. It remains
set until the output reaches its target value and ramping stops. If the bit is
latched, it will remain set until it is unlatched.

ChxLLimitAlarm | Bit 1 This bit is set when the requested output value is beneath the configured low
limit value. It remains set until the requested output is above the low limit. If
the bit is latched, it will remain set until it is unlatched.

ChxHLimitAlarm . | Bit 0 This bit is set when the requested output value is above the configured high

limit value. It remains set until the requested output is below the high limit. If
the bit is latched, it will remain set until it is unlatched.
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Figure 8.9 offers an overview of the fault reporting process in integer

Fault Reporting in
Integer Mode mode.
Figure 8.9
Module Fault Word
(described in Table 8.9 on page 8-16)
15 = AnalogGroupFault 15 14 113 | 12 1

13 = OutGroupFault

12 = Calibrating

11 = Cal Fault

14 is not used by the
OF6Cl or OF6VI

Channel Fault Word
(described in Table 8.10 on page 8-16)

5 = Ch5Fault
4 = Ch4Fault
3 = Ch3Fault
2 = Ch2Fault
1 = Ch1Fault
0 = ChOFault

Channel Status Words
(described in Table 8.11 on page 8-17)

14 = ChOInHold 15,13,11,9,7,&5
12 = Ch1lnHold are not used by
10 = Ch2InHold OF6Cl and OF6VI in
8 = Ch3InHold integer mode
6 = Ch4InHold
4 = Ch5InHold

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

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

T

T

T

T

T
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2

1

0

T
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1
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Output in Hold conditions
must be monitored here

41349
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Module Fault Word Bits — Integer Mode

In integer mode, Module Fault word bits (bits 15-11) operate exactly
as described in floating point mode. Table 8.9 lists tags that are found
in the Module Fault Word:

Table 8.9

Tag: Description:

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

Fault name is AnalogGroupFault.

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

Fault name is OutputGroupFault.

Calibrating This bit is set when any channel isbeing calibrated. When this bit is
set, all bits in the Channel Faultword are set. Its tag name is
Calibrating.

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

Channel Fault Word Biis — integer Mode

In integer mode, Channel Fault word bits (bits 5-0) operate exactly as
described in floating point mode for calibration and communications
faults. Table 8:10 lists the conditions that set all Channel Fault word
bits:

Table 8.10
This condition sets all Channel And causes the module to display the
Fault word bhits: following in the Channel Fault word bits:
A channel is being calibrated “003F" for all bits
A communications fault occurred “FFFF” for all bits

between the module and its
owner-controller

Your logic should monitor the Channel Fault bit for a particular
output, if you either:

e set the high and low limit alarms outside your operating range
or

e disable output limiting.
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Channel Status Word Bits in Integer Mode

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

e Only the Output in Hold condition is reported by the module.

e Calibration Fault reporting is not available in this word, although
the Calibration Fault bit in the Module Fault word will still
activate when that condition exists on any channel

e There is only 1 Channel Status word for all 6 channels.

Table 8.11 lists the conditions that set each of the word bits.

Table 8.11

Tag (Status Bit: Event that sets this tag:

word):

ChxInHold Even-numbered bits from | The Output In Hold bit is setwhen the output channel is currently holding. The
bit 14 to bit 0 (e.g. bit 14 bit resets when the requested Run mode output value is within 0.1% of
represents channel 0). full-scale of the current echo value.

For a full listing of the

channels these bits

represent, see Figure 8.9 on

page 8-15.

IMPOETANT TERERRRE th.e 1756-OF6CI and 1756—QF6YI modules
do not use bits 15, 13, 11, 9, 7 or 5 in this mode.
Chapter Summary In this chapter you read about features specific to the Isolated Analog
' Output Modules (1756-OF6CI & 1756-OF6VD).

and What's Next P

Chapter 9 describes Installing ControlLogix I/O Modules.
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Notes:
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Chapter 9

Installing ControlLogix I/0 Modules

What this Chapter Contains This chapter describes how to install ControlLogix modules.

For information about:

See page:

Installing the ControlLogix I/0 Module

9-1

Keying the Removable Terminal Block

9-3

Connecting Wiring

9-4

Assembling The Removable Terminal Block and
the Housing

9-8

Installing the Removable Terminal Block onto
the Module

99

Removing the Removable Terminal Black from
the Module

Removing the Module fromrthe Chassis

|nsta||ing the cOntro|Logix You can install.or remove the module while chassis power is applied.

1/0 Module

ATTENTION The module is designed to support Removal and

Insertion Under Power (RIUP). However, when you

remove or insert an RTB with field-side power
applied, unintended machine motion or loss of
process control can occur. Exercise extreme
caution when using this feature.
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1. Align circuit board with top and bottom chassis guides as shown
in Figure 9.1.

Figure 9.1

I

Printed Circuit Board

|

20861-M

2. Slide module into chassis until module locking tab clicks.
Figure 9.2

Locking tab

\ 20862-M
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Keying the Removable
Terminal Block

Key the RTB to prevent inadvertently connecting the incorrect RTB to
your module. When the RTB mounts onto the module, keying
positions will match up.

For example, if you place a U-shaped keying band in position #4 on
the module, you cannot place a wedge-shaped tab in #4 on the RTB
or your RTB will not mount on the module. We recommend that you
use a unique keying pattern for each slot in the chassis.

1. Insert the U-shaped band with the long side near the terminals.

2. Push the band onto the module until it snaps into. place.
Figure 9.3

U-shaped
keying band

20850-M

3. Key the RTB in positions that correspond to unkeyed module
positions. Insert the wedge-shaped tab on the RTB with the
rounded edge first. Push the tab onto the RTB until it stops.

IMPORTANT When keying your RTB an.d mo@gle, you must begin
with a wedge-shaped tab in position #6 or #7.

Figure 9.4

Wedge-shapegd ————»
keying tab

20851-M
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cOnnecting W"'mg You can use an RTB or a Bulletin 1492 prewired Interface Module

arM™P to connect wiring to your module. If you are using an RTB,
follow the directions below to connect wires to the RTB. An IFM has
been prewired before you received it.

If you are using an IFM to connect wiring to the module, skip this
section and go to page 9-8. To see a listing of the IFMs available for
use with the ControlLogix analog I/O modules, see Appendix F, Using
1492 Wiring Systems with Your Analog I/O Module

IMPORTANT A all ControlLogix analog moduiles, except the
1756-IR0I, we recommend you use Belden 8761

cable to wire the RTB. For the 1756-IR6I module, we
recommend you use Belden 9533 or 83503 cable to
wire the RTB. The RTB terminations can
accommodate 22-14"gauge shielded wire.

This chapter shows how the general guidelines for wiring your analog
I/0 modules, including grounding the cable and connecting wiring to
each RTB type. For more specific information on wiring individual
catalog numbers, refer to Table 9.1.

Table 9.1 Wiring Diagrams

Catalog number: Wiring diagram on:
1756-IF16 page 4-15
1756-IF8 page 4-19
1756-IF6CIS page 5-14
1756-IF6l page 5-17
1756-IR6I page 6-19
1756-IT6l page 6-20
1756-1T612 page 6-21
1756-0F4 page 7-9
1756-0F8 page 7-10
1756-0F6Cl page 8-9
1756-0F6VI page 8-10

" The Bulletin 1492 IFM may not be used in any application that requires agency certification of the ControlLogix system. Use of
the IFM violates the UL, CSA and FM certifications of this product.
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Connect Grounded End of the Cable

Before wiring the RTB, you must connect ground wiring.

1. Ground the drain wire.

IMPORTANT F0£ all ControlLogix analog I/0O modules except the
1756-IF6CIS module, we recommend you ground the

drain wire at the field-side. If you cannot ground at
the field-side, ground at an earth ground on the
chassis as shown in Figure 9.5.

For the 1756-IF6CIS, we recommend you ground the
module as shown in Figute 9.5.

Figure 9.5
A.Remove a B. Pull the foil shield C. Twist the foil shield D. Attach a ground
length of cable and bare drain and drain wire lug and apply heat
jacket from the wire from the together to form a shrink tubing to

Belden cable. insulated wire. single strand. the exit area.

QI

F -
20104-M
E. Connect the drain wire
to a chassis mounting
tab. Use any chassis
mounting tab that s
designated as a
functional signal ground.
4M or 5M (#10 or #12)
star washer
Chassis mounting tab
4M or 5M (#10 or #12) star

washer phillips screw and
star washer (or SEM screw)

Drain wire with ground lug —— &7
20918-M

2. Connect the insulated wires to the field-side.
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Connect Ungrounded End of the Cable

1. Cut the foil shield and drain wire back to the cable casing and
apply shrink wrap.

2. Connect the insulated wires to the RTB, as shown below.
Three Types of RTBs (each RTB comes with housing)
e Cage clamp - Catalog number 1756-TBCH
1. Insert the wire into the terminal.

2. Turn the screw clockwise to close the terminal on the wire.
Figure 9.6

Strainrelief area
o O 20859-M

e NEMA clamp - Catalog number 1756-TBNH
Terminate wires at the screw terminals.

Figure 9.7

0 = Strain relief area 202011
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e Spring clamp - Catalog number 1756-TBSH or TBS6H
1. Insert the screwdriver into the outer hole of the RTB.

2. Insert the wire into the open terminal and remove the
screwdriver.

Figure 9.8

—— Strainrelief area
oD O 20860-M

Recommendations for Wiring-Your K1B

We recommend you follow these guidelines when wiring your RTB:
1. Begin wirinng the RTB at the bottom terminals and move up.
2. Use a tie to secure the wires in the strain relief area of the RTB.

3. Order and use an extended-depth housing (Cat. No.1756-TBE)
for applications that require heavy gauge wiring.
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Assemb“ng The Removable Removable housing covers the wired RTB to protect wiring
Terminal Block and the connections when the RTB is seated on the module.

Housing 1. Align the grooves at the bottom of each side of the housing with
the side edges of the RTB.

2. Slide the RTB into the housing until it snaps into place.

Figure 9.9

Housing

20858-M

IMPORTANT If adgitignal wire routing space is req}lired for your
application, use extended-depth housing 1756-TBE.
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|nsta||ing the Removable Install the RTB onto the module to connect wiring.
Terminal Block onto the ATTENTION Shock hazard exists. If the RTB is installed onto the
MOd“Ie module while the field-side power is applied, the RTB will
be electrically live. Do not touch the RTB’s terminals.
Failure to observe this caution may cause personal injury.

The RTB is designed to support Removal and Insertion
Under Power (RIUP). However, when you remove or
insert an RTB with field-side power applied, unintended
machine motion or loss of process control can occur.
Exercise extreme caution when using this feature. It is
recommended that field-side power/be removed before
installing the RTB onto the module.

Before installing the RTB, make certain:
o field-side wiring of the RTB has been completed.
e the RTB housing is snapped. into place on the RTB.
e the RTB housing door is ¢losed.
¢ the locking tab at the top of the module is unlocked.

1. Align the top, bottom and left side guides of the RTB with
matching guides on the module.

Module

Top guide

20853-M

2. Press quickly and evenly to seat the RTB on the module until
the latches snap into place.

Locking tab

3. Slide the locking tab down to lock the RTB onto the module.
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Removing the Removable
Terminal Block from the
Module

Publication 1756-UM009B-EN-P - June 2003

If you need to remove the module from the chassis, you must first
remove the RTB from the module.

ATTENTION

Shock hazard exists. If the RTB is removed from
the module while the field-side power is applied, the
module will be electrically live. Do not touch the
RTB’s terminals. Failure to observe this caution may
cause personal injury.

The RTB is designed to support Removal and
Insertion Under Power (RTUP). However;, when you
remove or insert an RTB with field-side power
applied, unintended machine motion or loss of
process control can occur. Exercise extreme
caution when using this feature. It is recommended
that field-side power be renmoved before removing
the module.

1. Unlock the locking tabat the top of the module.

2. Open the RTB-door using the bottom tab.

3. Hold the spot marked PULL HERE and pull the RTB off the

module.
T thy Do not wrap your fingers around the entire door. A
shock hazard exists.
Figure 9.10

20855-M
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Removing the MOdllle 1. Push in the top and bottom locking tabs.
from the Chassis Figure 9.11

Locking tabs

20856-M

2. Pull module out of the chassis.

Figure 9.12

20857-M
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Chapter Summary In this chapter you read about Installing ControlLogix I/O Modules.
and What's Next

Chapter 10 describes Configuring ControlLogix Analog I/O Modules.
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Chapter 10

Configuring ControlLogix Analog I/0 Modules

What This Chapter Contains This chapter describes how to configure ControlLogix analog 1/O

Using RSLogix 5000
Online Help

modules.

For information about:

See page:

Using RSLogix 5000 Online Help

10-1

Configuring Your I/0 Module

10-2

Overview of the Configuration Process

10-2

Creating a New Module

10-4

Using the Default Configuration

10-8

Altering the Default Configuration for Ingut
Modules

10-9

Altering the Default Configuratiofi for Output
Modules

10-11

Configuring the RTD Module

10-14

Configuring the Thermocouple Modules

10-15

Downloading New: Configuration Data

10-16

Editing Configuration

10-17

Reconfigufing Module Parameters in Run Mode

10-18

Reconfiguring Parameters in Program Mode

10-19

Configuring I/0 Modules in a Remote Chassis

10-20

Viewing and Changing Module Tags

10-22

This chapter describes how to configure your ControlLogix analog I/O
modules but is limited to a relatively brief explanation of how to use
the software. For more information on the full capabilities of the
software, see the software’s online help.

Publication 1756-UM009B-EN-P - June 2003



10-2  Configuring ControlLogix Analog 1/0 Modules

Configuring Your
I/0 Module

Overview of the
Configuration Process

Publication 1756-UM009B-EN-P - June 2003

You must configure your module upon installation. The module will
not work until it has been configured.

IMPORTANT This chapter .focuses og configuring 1/0O m.OdUIeS in
a local chassis. To configure I/O modules in a

remote chassis, you must follow all the detailed
procedures with two additional steps. An
explanation of the additional steps is listed at the end
of this chapter.

RSLogix 5000 Configuration Software

Use RSLogix 5000 software to write configuration for your
ControlLogix analog I/O module. You have the option of accepting
the default configuration for your module or writing point level
configuration specific to your-application.

Both options are explained in detail, including views of software
screens, in this chapter.

When you use the RSLogix 5000 software to configure a ControlLogix
analog IO module, you must perform the following steps:

1. Create a new module

2. Accept default configuration or write specific configuration for
the module

3. Edit configuration for a module when changes are needed
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10-3

Figure 10.1 shows an overview of the configuration process.

Figure 10.1

Click on the Next Button to
Set Specific Configuration

New Module

1. Select a module
from the list.

2. Choose a Major
Revision

General Tab

Name

Slot number
Comm. format
Minor revision
Keying choice

Cliek-on the Finish Button to
Use Default Configuration

NEXT -

Y

Series of
Application
Specific
Screens

Make custom ——»
configuration
choices here —

configuration here

Configuration Complete

Pop-up menu
leads to a
Editamodule's ———» | module’s

configuration
properties

'

A series of tabs in RSLogix 5000
provide access to change a
module’s configuration data

FINISH

Y

41058
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Creating a New Module

If you are not offline, use this
pull-down menu to go offline

A. Right-click orn'l/0
Configuration.

B. Select New Module.
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After you have started RSLogix 5000 and created a processor, you
must create a new module. The wizard allows you to create a new
module and configure it.

IMPORTANT GRS be offline when you create a new module.

1. If your application is online, go offline.

SLogix 5000 - User_doc

Edit Miew Seach Logic Communications Tooks Window Help

L= TestMode

Ei
EEEE | — O e T

Download

| ProgemMoge [ H{EPOHO i

TimeriCourter_A_MpHtouput

B fode

Clear Eaults i

Gio To Faults s
bl Handler

(3 Power Loss Handler
-5 Tasks
| =43 MainTask
E-43 MsinProgram

MainFioutine
(3 Unscheduled Progiams
£+ Data Types
i L@ UserDefined
53 Predefined

(. Module-Defined

2. Access the Select Module Type screen.

R5Logix SO00)- Usethdoc

File Edit Yiew Seach Logic

Communications Tools  Window Help

HECERIEEEE] o alml E el alal

IfoIine ll IND Farces :I

INo Edits vI IForces Disatbled vI

Driver: 25_DF1-1

5

il =] =) NG s 4 R o

4 | »|\User ABt A TimeriCourter A InputiCutpud A

=5 Contraller ser_doc

- Controller Tags
(23 Controller Fault Hardler
(23 Power Loss Handler
-5 Tasks
EI% MainT ask.
g ﬂ MainProgram
: rogram Tags
1 MainFoutine
(23 Unscheduled Programs
E2-E5] Data Types
Cﬂ User-Defined
- Predsfined
58 Module-Defined

L
[Eopy

Faste

Frirt

Create a module
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A.Selectamodule. ————— ™

3. Select the module type.

A. Name the module (optional).
B. Type a description (optional). ——
C. Choose a Communications

Format (A detailed explanation
of this field is provided on

Select Module Type [ %]
Type: I ajor Bevision:
|1?55-IFBI [1 e B. Make sure the
T [ Desciiption ] Major Revision
1756-1B32 32 Paint 10v-31.24 DC Input B number
1756-IC16 16 Paint 30v-60Y DC Input h h
1756-IF16 16 Channel Mon-lzolated Yoltage/Current Analog Input matches the
' label on the
175E-IF8 8 Channel Mon-l zolated Woltage/Current Analog Input .
1756-IH1E] 1E Paint 90W-146Y DC lsolated input, Sink/Source J Slde Of your
1756-M16I 16 Point 153265V AL Isolated Input module
1756IN16 16 Paint 10v-30W AC Input
1756-IREl E Channel lzolated RTD Analog Input
1756-ITEI E Channel lzolated Thermocouple Analog [nput
1756-L1 ControlLogix5550 Programmable Contraller
1756- 0 ZAE 2 Awiz Analog/Encoder Servo L]
— Sho |
Wendor: IAIIen-BradIey Company, Inc. j Select Al I
V &nalog |V Digital W Communication W Mation [V Processor Clear &ll |
0K I Cancel _i Help |
C. Select a module.
4. Begin configuration on the naming screen.
[ Hew Module - Local [1756-1F61 1, 1] [ %]
Type: 175E-IFEl & Charnel zolated YoliageCurrent Analog Input
Wendor: Allen-Bradlzy Company, lne.
Parent: Lacal
Wame | oecond Line set 2 =«  E. Selecttheslotyour
= module resides in.
| ,[le.scdgtiemffﬁ'
=l
|| CemEarmmates Float Data | F. Choose an Electronic
Keying method. (A
Bevizion: |1_ Electronic Keying: IEompatibIe Module j i . 9 ( .
detailed explanation
of this field is

page 10-6.)

D. Make sure the Minor Revisioﬂ/‘

provided on the next

Cancel I < Back | Mext > | Finish > | Help page 3_4)

number matches the label on
the side of your module.

e
If you are altering the default If you are using default configuration,
configuration, click here. click here and you are finished

configuring your module.
Go to page 10-9
Go to page 10-8
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Communications Format

The communications format determines:

e what type of configuration options are made available

e what type of data is transferred between the module and its

owner-controller

e what tags are generated when configuration is complete

e what type of connection is made between the controller writing
the configuration and the module itself.

IMPORTANT

In addition to description below, each format returns
status data and rolling timestamp data.

Also, once the module is created, the
communications format cannot be changed. The
module must be deleted and recreated.

Input Module Formats

Table 10.1 lists the Communications Format available with

ControlLogix analog input modules:

Table 10.1

If you want the input module return this data:

Choose this Communications
Format:

Floating point input data

Float data

Integer input data

Integer data

Floating point input data with the value of the.¢oordinated system time (from its local chassis) when
the input data is sampled

CST timestamped float data

Integer input data with the value of the coordinated system time (from its local chassis) when the input
data is sampled

CST timestamped integer data

Floating point input data with the value of the coordinated system time (from its local chassis) when
the input data is'sampled when the 1756-IF16 or 1756-IF8 module is operating in the differential mode

CST timestamped float data -
differential mode

Floating point input data with the value of the coordinated system time (from its local chassis) when
the input data is sampled when the 1756-IF16 or 1756-IF8 module is operating in the high speed mode

CST timestamped float data -
high speed mode

Floating point input data with the value of the coordinated system time (from its local chassis) when
the input data is sampled when the 1756-IF16 or 1756-1F8 module is operating in the single-ended
mode

CST timestamped float data -
single-ended mode

Integer input data with the value of the coordinated system time (from its local chassis) when the input
data is sampled when the 1756-IF16 or 1756-I1F8 module is operating in the differential mode

CST timestamped integer data -
differential mode

Integer input data with the value of the coordinated system time (from its local chassis) when the input
data is sampled when the 1756-IF16 or 1756-IF8 module is operating in the high speed mode

CST timestamped integer data -
high speed mode

Integer input data with the value of the coordinated system time (from its local chassis) when the input
data is sampled when the 1756-IF16 or 1756-I1F8 module is operating in the single-ended mode

CST timestamped integer data -
single-ended mode
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Table 10.1

If you want the input module return this data:

Choose this Communications
Format:

Floating point input data when the 1756-1F16 or 1756-1F8 module is operating in the differential mode
only

Float data - differential mode

Returns floating point input data when the 1756-1F16 or 1756-1F8 module is operating in the high speed
mode

Float data - high speed mode

Floating point input data when the 1756-IF16 or 1756-IF8 module is operating in the single-ended mode

Float data - single-ended mode

Integer input data when the 1756-IF16 or 1756-IF8 module is operating in the differential mode

Integer data~ differential mode

Integer input data when the 1756-IF16 or 1756-IF8 module is operating in the high speed mode

Integer data - high speed mode

Integer input data when the 1756-IF16 or 1756-IF8 module is operating in the single-ended mode

Integer data*- single-ended
mode

Specific input data that is used by a controller that does not own the input module. These choices have
the same definition as the similarly-named options above except that they represent listen-only
connections between the analog input module.and a listen-only controller.

Listen only CST timestamped
tloat data

Listen only CST timestamped
integer data

Listen only float data

Listen only integer data

Listen only CST timestamped
float data - differential mode

Listen only CST timestamped
float data - high speed mode

Listen only CST timestamped
float data - single-ended mode

Listen only CST timestamped
integer data - differential mode

Listen only CST timestamped
integer data - high speed mode

Listen only CST timestamped
integer data - single-ended
mode

Listen only Float data -
differential mode

Listen only Float data - high
speed mode

Listen only Float data -
single-ended mode

Listen only Integer data -
differential mode

Listen only Integer data - high
speed mode

Listen only Integer data -
single-ended mode
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Output Module Formats

Table 10.2 lists the Communications Format available with

ControlLogix analog input modules:

Table 10.2

If you want the output module return this data:

Choose this Communications
Format:

Floating point output data

Float data

Integer output data

Integer data

Floating point output data and receives data echo values with a CST timestamp value

CST timestamped float data

Integer output data and receives data echo values with a CST timestamp value

CST timestamped integer data

Specific input data that is used by a controller that does not own the output module. These choices
have the same definition as the similarly-named options above except that they representdisten-only
connections between the analog output module and a listen-only controller.

Listen only float data

Listen only integer data

Listen only CST timestamped
float data

Listen only CST timestamped
integer data

Electronic Keying

Electronic keying allows the ControlLogix system to control what
modules belong in the various slots of a configured system.

During module configuration, you must choose one of the following

keying options for your I/O module:

e Exact Match
e Compatible Match
¢ Disable Keying

For more information on electronic keying, see page 3-4.

Using the Default If you use the default configuration and click on Finish, you are done.

Configuration
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A|tering the Default If you V\ffrite Sp§CifiC conf;lguratiol;l1 and click onf Next, gou se(eiz tlheTh
. - series of wizard screens that enable you to configure the module. This
conflguratlon for example shows the process for input modules. To see an example for

||1pl|t Modules output modules, see page 10-14.

Although each screen maintains importance during online monitoring,
some of the screens that appear during this initial module
configuration process are blank. They are not shown here. To see
these screens in use, see Appendix A.

After the naming page, this series of screens appears.

[ Hew Module - Local:3 [1756-F61 1.4) - |
Adjust the Requested Packet Interval here Frequested PacketintervatR] [100.0=] ms (25.0- 750.0ms)
|5 Inhibit Module
Inhibit the connection to the module here - /J_ Major Fault On Controller If Connection Fails
) — Module Fault —_ —
If you want a Major Fault on the Controller to
occur if there is connection failure with the
|/0 module while in Run Mode, click here P

This Fault box is empty when you are offline.
If a fault occurs while the module is online,
the type of fault will be displayed here. The Cance! ] cBack [ Mew> | Fish» | Heb
fault is a connection fault explaining why a
connection did not open.

Click here to move to the next page

The configuration page appears next. For example, this screen
appears for the 1756-IF6I module. The choices available on the
configuration screen vary according to the module selected.
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IMPORTANT: Set all the configuration parameters for each channel on this page before moving to the next page

Choose the channel to be
configured here

Set the Scaling
parameters here

I Hew Module - Local:3 (1756-1F61 1_4) I
r Channel
jo0 12| 3]4]58 Input Range: I-‘IDVto‘IDV 'l -
Calibration Bias: IU-D -

Scaling ) =

Laow Signal: Law Engineering: Notch Filter: _"I'

I 100 = I 100 Digital Filter: ID _|; ms

High Signal: High Engineering:

| 100 M = | 10.0

Set the Digital Filter here
RTS: a0 =
I~ |
A
Cancel I < Back | Mest » | Finizh »» | Help J
A A

Set the Real Time
Sampling period here

Click here to move
to the next page

Click here to accept the
parameters you have
configured for your module

IMPORTANT: Set all the configuration parameters for each channel.on this page before moving to the next page

Choose the channel to be
configured here

Set the Process Alarm
trigger points here

Unlatch Process Alarms
here. These buttons are
only enabled when the
module is online.

r— Charinel

-

o 1]2]3]|4]5]
UnIa.ch«II'

Process Alams:

P | High High: I '
High: I— Uiilatch |
Lo

Wrlatet |

L

|I 0.0 - lrlatch

[ Hew Module - Local:3 (1756-1FG1 1.4)

Lan-ay |00 \Unlatch

™ Disable All Alarms
™ Latch Process Alams
™ Latch Rate Alarm

Deadband:
ID.D

Fiate Alarm:

4 Set the Process Alarms
£ Deadband here
""""" Eane Gack [ mew> | Finish» Help\'\
i T | Set the Rate Alarm here

Moving slide controls will change process
alarmetrigger points.

Hold the shift key down while sliding the

control for whole number value selection.
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Click here to move
to the next page

Click here to accept the parameters you
have configured for your module

Select the Input Range here
Set a Calibration Bias here
Set the Notch Filter here

Disable or Latch Process and
Rate Alarms here

IMPORTANT: When you
disable all alarms, you disable
process, rate and channel
diagnostics alarms (e.g.
underrange and overrange).
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Altering the Default
Configuration for
Output Modules

Adjust the Requested Packet Interval here
Inhibit the connection to the module here

If you want a Major Fault on the Controller to
occur if there is connection failure with the
1/0 module while in Run Mode, click here

This Fault box is empty when you are offline.
If a fault occurs while the module is online,
the type of fault will be displayed here. The
fault is a connection fault explaining why a
connection did not open.

If you write specific configuration and click on Next, you see the
series of wizard screens that enable you to configure the module. This
example shows the process for output modules.

Although each screen maintains importance during online monitoring,
some of the screens that appear during this initial module
configuration process are blank. They are not shown here. To see
these screens in use, see Appendix A.

After the naming page, this series of screens appears.

i Mew Module - Local:4 (1756-0F6Y1 1.4)

/

RequestedtPackettntervat lHF‘iJ—'." 100.05 ms [25.0 - 750.0 ms)

| o Inhibit Module

/F Major Fault On Cantraller If Connection Fails
Module Fault

Cancel | < Back Mest »

Finish>> | Help

Click here to move to the next page

The configuration page appears next. For example, this screen
appears for.the 1756-OF6VI module. The choices available on the
configuration screen vary according to the module selected.
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IMPORTANT: Set all the configuration parameters for each channel on this page before moving to the next page

I Hew Module - Local:-4 (1756-0F6VI 1.4)

Choose the channel to be rﬂ HEInE ' Set Calibration Bias here
configured here Enable Hold for
Initialization here

Set the Scaling

parameters here
Q

to accept the parameters
onfigured for your module

Click here to move

to the next page ®;® e
&

IMPORTANT: Set all the configuration parameters for each channel.on this page before moving to the next page
i New Module - Local:4 (1756-0F6V] 1.4)G® )
Choose the channel to be - P>
configured here |—=i| [ 2] 2] 4|5

Set the behavior of the ‘
outputs in Program
Mode here

Set the behavior of the
outputs in Fault Mode here

Set the behavior of the
outputs if communications
fail in Program Mode here<"

IMPORTANT: Outputs ®© 0/
always go to Fault i
communicati s&( Click here to move Click here to accept the parameters you

mode to the next page have configured for your module
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These screens appear next.

IMPORTANT: Set all the configuration parameters for each channel on this page before moving to the next page

Choose the channel to be
configured here

Set Clamp Limits here

Select Ramp in Run here

Set Ramp Rate here

[ Hew Module - Local:4 (1756-0F6VI1 1.4) [ %]
r Chaninel

o 1 z2]z]4]s
Lirrits: W hlatet A1 |

High Clamp: I‘ID.D Unlatc:hl
Low Clamp: IW Unlateh |

[™ Bamp in Run Mode
[per Sec)

Y/

HL]

Disable or latch
limit Ramp and

™ Disable All Alarms e
™ Latch Limit Alarms
™| Latch Fate Alarm

Famp Fate: I L hlateh II<

Finish >> l Help J module is online.

A

Moving slide controls changes the Clamp Limit trigger
points. Hold the shift key down while sliding the control
for easier value selection.

Click here to move
to the next page

Click here to accept the parameters
you have configured for your module

IMPORTANT: The last two screens only appear if you click on-Next after:setting the process alarms above

This screen appears next in
the wizard series of screens.
It is used during calibration
but not initial configuration

[ Hew Module - Local:4 (1756-0F6VI1 1.4) [ %]
Caliaration | Calioration | —7oAon Caliaration Start Ealibrationl
Gieme] Rance Gain Qi Status
9 (Counts)

0 |-10totow
1 | -10toi1ow
2 [ototov [
3 |-10toiow |
4 A0te10% | Module Last Successfully
z otoiny Calibrated on:

-1ito 1

< Back Mew> | Fisho> | Hep |

A

Click here to accept the parameters
you have configured for your module

Rate Alarms here

Unlatch Process Alarms
here. These buttons are
only enabled when the

Publication 1756-UM009B-EN-P - June 2003



10-14  Configuring ControlLogix Analog I/0 Modules

Configuring the
RTD Module

The RTD module (1756-IR6D) has additional configurable points,
temperature units and 10Q copper offset options.

All of this module’s configuration screens match the series listed for
input modules beginning on page 10-9 except for the third screen.
The screen below shows the aforementioned screen for the
1756-IR6I module.

IMPORTANT: Set all the configuration parameters for each channel on this page before moving to the next page All
configurable options are the same except for the addition of those features that account for the/module’s
temperature measuring capability. They are shown below.

[ Hew Module - Local:4 (1756-1R61 1.1] [ %]
— Channel ———w |
lF 1 | 2 | 3 | 4 | 5 | Input Rangs: I‘I Ohms ta 487 s 'i
Sensor Type: 10 Ok Cu 427 hd| Select RTD Sensor
Scaling S I‘_D_D Type here
Low Signal: Low Engineering: CellrttmiEts
IR E Maotch Filter: {501z -]
High Signal: High Engineering: Digital Filter: a o oms
| 470 pm = | 4570 100hm Copper Offset. [00 = (Ohms) Select 10 Ohm
NS Copper Offset here
RTS: 100 ms
Set the Temperature Temperature Unit: ™ Celcius © Fahrerheit This feature 0n|y
units for the module needs to be set if
Cancel I < Back Mest » Finish »> Help
here you choose a
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c°nﬁguring the The 1756-IT6I and 1756-1T6I12 modules have additional configurable
Thermocou pl e Modules points, temperature units and cold junction options.

All of this module’s configuration screens match the series listed for
input modules beginning on page 10-9 except for the third screen.
The screen below shows the aforementioned screen for the 1756-IT6I
module.

IMPORTANT: Set all the configuration parameters for each channel on this page before moving to the next page. All
configurable options are the same except for the addition of those features that account for the module’s
temperature measuring capability. They are shown below.

Module Properties - Local:3 [1756-1T6I 1.1) [ %]
— Channel —
I 0 | el | 2 | 3 | 4 | 5 | Input Range: |-12th0?8mV 'I
Sensor Type: ITC Type B 'i Select
Szl Pt s [0n Thermocouple
High Signal: High Engineering: el P
[ 750 T2 =] 7m0 Motch Fiter: [eon: -] Sensor Type here
Law Signal: Law Engineering: Diigital Filter: lD o ms
[ 120 ¢ =] 120
i - Cold Junction Offset:
RTS: 100 = e ™ Cold Junction Disable
= : [ii] T |
- | : — Set Cold Junction
Set the Temperature units ——w= Tenperatuelnts: @ o Fahvenhet | oot o Compensation S t'C hJ
N ) options here
for the module here P
Cancel < Back ‘ Meut > | Finizh »» I Help |

IMPORTANT The module sends back temperature values over the

entire sensor range as long as the High signal value
equals the High engineering value and the Low
signal value equals the Low engineering value.

For the example above, if:
High Signal = 78.0°C, High Engineering must = 78.0.

Low signal = -12.0°C, Low Engineering must = -12.0
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Dowmoading New Akflter yog have changelcll thekconfffiguratioil datadfor almczldlille, the

. . change does not actually take affect until you download the new
Conflguratlon Data program which contains that information. This downloads the entire
program to the controller overwriting any existing programs.

%~ RSLogix 5000 - User_doc

File Edt View Seach Logic Commurications Tools ‘window Help

a|=(d| 8| 2[w[e] =[] = RO ETEEN
|tine = |/ JtoFarces |
il | |
Upload &s...

Pull down this menu and click ——— cad
here to download the new data e F|%|{ }|<"}|<L}| O
Birifods TimerCounter A InputiCutput A
L= Testh{ode
Clear Fault dac # Controller Tags - User_doc[contraller]
ean Eaults Y  ——s—s—»——"—
G Tio Favlts a'gllfHandler Scope: IUser_doc:[controller] 'l Filter: !Show All vl Sort: IDescription

[E3 Power Loss Handler TagMame alue
5] Tasks E-Local:1:C {

E‘% MainT ask Flogatt :E.ProuﬂFaultEn

RSLogix 5000 verifies the download process with this pop-up screen.

Download E

Download ta the controller:
Mame: User_doc

Type: 1756-L144 1756-M0/0 LOGI<5550

Using this communications configuration:

Diriver: &B_DF1-1
Path:

Click here to download new data

Cancel |

This completes the download process.
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Editing Configuration

A. Right-click on the module.

B. Select Properties.

Click on the tab of the page you
want to view or reconfigure

After you
it. You ca

set configuration for a module, you can review and change
n change configuration data and download it to the

controller while online. This is called dynamic reconfiguration.

Your freedom to change some configurable features, though, depends

on wheth

er the controller is in Remote Run Mode or Program Mode.

IMPORTANT Although you can change configuration while online,

you must go offline to add or delete modules from
the program in current RSLogix 5000 revisions.

The editing process begins on the main page of RSLogix 5000.

s’ RSLogix 5000 - User_doc

Ele Edit View Seach Logic Communications |

[Ho Edits

j IFOH:ES Disablzd j

Driver. AB_DF1-1

4 Elelis] A ]

4| ¥\ User ABIE Timer fCounter InputCutpu

=53 Contraller U
Controll
Caritroll

-5 Tasks

=50 1/0 Configur

Edit the properties for

-[2 Power Loss Handler

=4 MainT ask.
¢ =58 MainProgram

L33 Unscheduled Programs
=15 Data Types
i--LCgh UserDefined
-, Predefined
- Module-Defiried
ration

zer_doc
1 Tags
er Fault Handler

\

Program Tags
MainFoutine

Hew Moduls...

LCut
Copy
Faste:
Delste

Cross Reference

the select "1

You see this screen.

Type:
Wendar:
Farent:

M ame:
Description:

Carnm Format:

Fevision:

[ Module Properties - Local:3 [1756-1F61 1_4) I

General | Connection I Module Info I Configuration I Alarm Configuration I Calibration I Backplane I

1756-IFBl & Channel lzolated Yoltage/Current Analog Input
Allen-Bradley Company, Inc.

Local
IB econd_Line Slat: |3 ﬁ
| =
=l
I Float D1ata j

I‘I |4 _% Electronic Keying: I Compatible Module - l

Statuz: Running

ok I Cancel Apply Help
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Reconﬁguring Module Your module can operate in Remote Run Mode or Hard Run Mode.

. You can only change any configurable features that are enabled by
Parameters in Run Mode the software in Remote Run Mode.

If any feature is disabled in either Run Mode, change the controller to
Program Mode and make the necessary changes.

For example, the following screen shows the configuration page for
the 1756-IF61 module while it is in Run Mode.

[ Module Properties - Local:2 [1756-1FGI 1_4) i
General I Connection I Maodule Infa  Configuration | Alarm Caonfiguration I Calibration I Backplan= |
— Channel —
A. Make the necessary [0 1l2]3f4]5] Input Range: [10vit0v |
configuration changes o Calibration Bias: |00
caling .
Leww Signal: Lews Engineering: Noteh Fiter: IBD Hz jv
|n thlS exampha, a” I 00 v = I 100 Digital Filter: 0 _% s
configurable features are High Sianal High Enginesring:
enabled in Run Mode. | 100wy = 00
RTS: 100 _:I s
Statuz Running 0K I Cancel | Apply | Help |
A A
B. Click here 1o transfer the new Click here to transfer the new
data and close the screen. data and keep the screen open.

When yourtry to download new configuration data to the module, the
following warning appears.

Online module configuration change [ x]

Apply the changes to the module configuration?

— & Danger: Multi-controller systems

If b or mare controllers are sharing this module. applying these
configuration changes could affect the operation of the other
controllers.

To prevent these changes from affecting the operation of ather
owning contrallers, inhibit the connection first.

MOTE: Listen-only connections from other contrallers may be
braken by inhibiting the connection.

™ Inhibit connection before applying configuration changs

Cancel Help

IMPORTANT If you change the configuration for a module, you

must consider whether the module has more than
one owner-controller. If so, be sure each owner has
exactly the same configuration data as the others.

For more information on changing configuration in a module with
multiple owner-controllers, see page 2-13.

Publication 1756-UM009B-EN-P - June 2003



Configuring ControlLogix Analog I/0 Modules ~ 10-19

Reconﬁguring Parameters Change the module from Run Mode to Program Mode before
in Program Mode changing configuration in the Program Mode.

i % RSLogix 5000 - User_doc

File Edit “iew Seach Logic Communications Tools Window Help

| al=la| 2| sl=le] =] o sl [E = 2lel|
_3 INoForces vI %t &
Go Dffline ] Efe¥
Uploadbs. .

Download
Use this pull-down menuto — ! resseyyremy | [+ - 0] L M
switch to Program Mode ?unt :11038 | TimeriCounter & Inputioutput & ot
Test Mode

I Module Properties - Local:3 [1756-1FG1 1.1)
Clear Eaults

G Tio Faulks 03 | General I Eonnectionl b adule Info! Eonfigurationl Alarm Eonfigurationl Ealibrationl

Make any necessary changes. For«example, the RPI can only be
changed in Program Mode.

——r=h

[ Module Properties - Local:3 [1756-1F61 1_4) [ ]
General Connection | Module Info | Confiquration I Alarmn Caonfiguration I Calibration I Backplane I
A. Update the RPI rate Frequested PacketintervaHRRIBE 102.0- ms [26.0-750.0ms]
[ Inhibit bodule

™ Major Fault On Cortroller if Connection Fails

Module Fault—— — —
Status: Running Ok I Cancel | Apply | Help |
A A
B. Click here to transfer the new Click here to transfer the new
data and close the screen. data and keep the screen open.

Before the RPI rate is updated online, RSLogix 5000 verifies your
desired change.

RS5Logix 5000 [ <]

Changing the Requested Packet Interval [RP1] while online will tempararily dizable this connection. Change the
Requested Packet Interval?

Mo | Eancell Helpl

Click here to change the RPI

The RPI has been changed and the new configuration data has been
transferred to the controller.

After you change your module’s configuration in Program Mode, we
recommend that you change the module back to Run Mode.
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Configuring I/0 Modules in
a Remote Chassis

A.Right-click on 1/0
Configuration.

B. Select New Module.

Publication 1756-UMO009B-EN-P - June 2003

ControlLogix ControlNet Interface modules (1756-CNB or 1756-CNBR)
or EtherNet/IP Bridge module (1756-ENBT) are required to
communicate with I/O modules in a remote chassis.

You must configure the communications module in the local chassis
and the remote chassis before adding new I/O modules to the
program.

1. Configure a communications module for the local chassis. This
module handles communications between the controller chassis
and the remote chassis.

RS5Logix 5000 - User_doc

File Edit “iew Search Logic Communications Tools ‘Wwindow Help

B|=E| S| &|=(e] o] E RN ETEE
IfoIine :I IND Forces :I

IND Edits :I IForces [isabled :I

Criver: 4B_DF1-1

o el asfofole]

4 | >|\User ABit A TimeriCounter & InputiCuiput A

B

25 Controller User_doc

@ Controller Tags
- Controller Fault Handler
----- [E3 Power Logs Handler

53 Tasks

B8 MainT ask

B8 MainProgram

: Pragram Tags
MairFouting
----- 3 Unscheduled Programs

=53 Data Types

Cﬂ, Uzer-Defined
B L Predefined
- Module-Defined

[t
Copy
Faste

Eritit

2. Choose a communications module and configure it.

For more information on the ControlLogix ControlNet Interface
modules, see the ControlLogix ControlNet Interface user manual,
publication 1756-6.5.3.

For more information on the ControlLogix EtherNet/IP Bridge
module, see the ControlLogix EtherNet/IP Bridge module user
manual, publication 1756-UMO050.



Configuring ControlLogix Analog I/0 Modules ~ 10-21

A. Right-click on the local
communications module.

B. Select New Module.

IMPORTANT: Be aware of the two
Communications Format
choices available for
1756-CNB modules. For
more information on the
differences between
Rack Optimization.and
Listen-Only-Rack
Optimization, see chapter
2 of the ControlLogix
Digital 1/0'Modules User
Manual, publication
1756-UMO058.

3. Configure a communications module for the remote chassis.

RS5Logix 5000 - User_doc

File Edit View Search Logic Communications Tooks
AECEREEEE]
= |neFores =2
=]/ |Ferees Disatledl |+

Window Help

e =T et

|0t

|No Edits
Criver: 4B_DF1-1

d Bilelel slslololo]
il_bI\User ABit A TimeriCounter £ InputiCutput £

-5 Cortroller User_doe
Controller Tags
[23 Contraller Fault Handler
----- [E3 Power Logs Handler
53 Tasks
EI@ MainT ask
B8 MainProgram
Program Tags
M ainFoutine
----- 3 Unscheduled Programs
=53 Data Types
Cﬂ, User-Defined
B Predefined
- Madule-Defined
=3 140 Configuration

g [1] 1786-048 Switch

Cut

Copy
Faste
Delete

K —

Create & module

Cross Reference

Eilils

Froperties

4. Choose a communications module and configure it.

Hadile Pioperties - CHB_module [1756-CHBR 1.1)

Type: 1786-CHER 1756 ControlMet Bridge, Redundant Media

Wendar: Allen-Bradley

Parent: CNE_module

Mame: I Mode: I‘I =i

Deseriptior: I | Chassis Size: |1U _Ij
I ™|

il =

Slot:

[E1 |

® Comm Format: IHaCk Optimization

- Rack 0

- lirization
Bevision:

mpatible Module

Cancel | < Back |

New> | [ Fiishos |

Help |

Now you can configure the remote I/O modules by adding them to
the remote communications module. Follow the same procedures as

you do for configuring local I/O modules as detailed earlier in this
chapter.
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Viewing and Changing When you create a module, you establish a series of tags in the
Module Ta gs ControlLogix system that can be viewed in the Tag Editor of
RSLogix 5000. Each configurable feature on your module has a distinct
tag that can be used in the processor’s ladder logic.

You can access a module’s tags through RSLogix 5000 as shown
below.

RSLogix 5000 - User_doc

File Edit View 5Search Logic Communications Tools ‘Window Help
EEEEEEEEREL o &l el ala|
IfoIins ﬂ INUFurcss ﬂ

INo Edits ;I Iches Dizabled ;I
Driver: AB_DF1-1

KT 1 =] =Wk 2 R 2 Bl

<|> User ABit TimerCourter InputOutput Cor

A. Right-click on Controller Tags.

3 Controller User_doc

B. Select Monitor Tags. ag¢
Edit Tags
-3 Tasks Werify
B MainTask o

=58 MainF
] Program Tags

H ainF oLtine:
“..F3 Unscheduled Programs
E-E5 Data Types

@ UserDefired

CA Predefined

3 Module Defined

=3 10 Configuration

S B 111756048 Comveyor A
h ﬂ [2] 1756-IB 16l Conveyor B
ﬂ [3] 1756-IF6l Conveyar_C

You canview the tags from here.

ontf@ller Tags - User_doc(controller] H=] E3 I

Scope: IUser_dnc[cnntrnller] 'l Shows: Show Al 'l Sort: ITag Marne 'l

Tag Mame o | Walue Style Tupe Description -
P |F-Local1:C AB:1756_DO:
FH-Local:1:1 ABTEE_DO:|
FH-Local1:0 AB:1TEE_DO:
Click on the slot number of FLocatZC AB1756 DIC:
the module yOU want to see [#-Local:2:| AB1FEE_DIL
F-Local:3:C AB:1756_AIG_
#-Local:3:] AB:1756_AIG_

N Kl

[£1]\Monitor Tags A Edi Tags 7 1L fiE

Because the process of viewing and changing a module’s
configuration tags is broader in scope than can be addressed in this
chapter.

For more information and sample tag collections, see Appendix B, Tag
Definitions.
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Chapter sllmmary and In this chapter, you read about Configuring ControlLogix Analog 1/O

' Modules.
What's Next
Chapter 11 explains Calibrating the ControlLogix Analog I/O Modules.
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Notes:
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Chapter 11

What This Chapter Contains

Calibrating the ControlLogix Analog
I/0 Modules

This chapter describes how to calibrate ControlLogix analog modules.

For information about: See page:
Difference Between Calibrating An Input 11-2
Module and Calibrating An Qutput Module

Calibrating Input Modules 11-4
Calibrating Output Modules 11-22

Your ControlLogix analog I/O module comes from the factory with a
default calibration. You may choose to recalibrate your module to
increase its accuracy for your specific application.

You do not have to configure a module before you calibrate it. If you
decide to calibrate your analog I/O modules first, you must add them
to your program. To see how to add a new module to your program,

see page 10-4.

IMPORTANT

Analog 1/0 modules can be calibrated on a channel
by channel basis or with the channels grouped
together. Regardless of which option you choose, we
recommend you calibrate all channels on your
module each time you calibrate. This will help you
maintain consistent calibration readings and improve
module accuracy.

Calibration is meant to correct any hardware
inaccuracies that may be present on a particular
channel. The calibration procedure compares a
known standard, either input signal or recorded
output, with the channel’s performance and then
calculating a linear correction factor between the
measured and the ideal.

The linear calibration correction factor is applied on
every input or output same to obtain maximum
accuracy.
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Difference Between Althoug};the purpose(:1 olf calibrating anailog m(?jdlfles is the same CEor
. . input and output modules, to improve the module’s accuracy an
alibrating An Input - . .
cM dul d Calibrating A repeatability, the procedures involved differs for each.
oduie anda vall ratlng n
Output Module e When you calibrate input modules, you use current, voltage or

ohms calibrators to send a signal to the module to calibrate it.

e When you calibrate output modules, you use a digital
multimeter (DMM) to measure the signal the module is sending
out.

To maintain your module’s accuracy specifications, we recommend
you use calibration instruments with specific ranges:-Table 11.1 lists
the recommended instruments for each module.

Table 11.1 Recommended Calibration Instruments for 1756 Analog /0 Modules

Modules: Recommended instrument ranges:
1756-1F16 & 1756-1F8 0 to 10.25V source +/-150uV Voltage
1756-IF6CIS 1.00 to 20.00mA source +/-0.15uA Current
1756-IF6l 0 t0 10.00V source +/-150uV Voltage
1.00.10-20.00mA source +/-0.15uA Current
1756-1R6 1.0:and 487.0Q resistors!") +/-0.01%

1756-IT61 & 1756-11612 < -12mV to 78mV source +/-0.3uV
1756-0F4 1756-0F8 DMM better than 0.3mV or 0.6pA
1756-0Fo VI DMM with resolution better than 0.5mV
1756-0F6C! DMM with resolution better than 1.0pA

(1)

We suggest you use the following precision resistors:
KRL Electronics - 534A1-1R0T 1.0 Ohm 0.01% / 534A1-487R0T 487 Ohm 0.01%

A precision decade resistor box can also be used that meets or exceeds the required accuracy
specifications. The user is responsible for assuring that the decade box maintains accuracy by periodic
calibration as specified by the following vendors:

Electro Scientific Industries, Portland, OR — Series DB 42

IET Labs, Westbury, NY — HARS-X Series

Julie Research Labs, New York, NY — DR100 Series
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IMPORTANT If you calibrate your module with an instrument that

is less accurate than those recommended in

Table 11.1 (e.g. calibrate a 1756-IF16 module with a
voltage calibrator of greater than +/-150uV accuracy),
the following may occur:

e Calibration appears to occur normally but the
module gives inaccurate data during operation.
or

e A calibration fault occurs, forcing you to abort
calibration.

e The calibration fault bits are setfor the channel
you attempted to calibrate. The bits remain set
until a valid calibration is completed.

In this case, you must recalibrate the module with
an instrumentas.accurate as recommended in
Table 11.1.

Calibrating in Either Program or Run Mode

You must be online to calibrate your analog I/O modules through
RSLogix 5000. When you are online, you can choose either Program
or Run'Mode as the state of your program during calibration.

We recommend that your module be in Program Mode and not be
actively controlling a process when you calibrate it.

IMPORTANT The module freezes the state of e'ach channel anq
does not update the controller with new data until

after calibration ends. This could be hazardous if
active control were attempted during calibration.
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Calibrating Input Modules

Publication 1756-UM009B-EN-P - June 2003

Input calibration is a multi-step process that involves multiple services
being sent to the module. This section has four parts. Each input
module requires attention be paid to specific calibration ranges.

Table 11.2 lists the catalog numbers covered in this section:

Table 11.2

For information about: See page:
Calibrating the 1756-IF16 or 1756-IF8 11-4
Modules

Calibrating the 1756-IF6CIS or 1756-IF6I 11-9
Modules

Calibrating the 1756-IR6I 11-14
Calibrating the 1756-IT6l or 1756-1T612 11-18

Calibrating the 1756-1F16 or-1756-1F8 Modules

The 1756-1F16 or 1756-IF8 modules are used in applications requiring
voltage or current. The modules offer 4 input ranges:

e -10 to 10V
e 0 to 5V

e 0.to 10V
o0 to 20mA

However, you can only calibrate the modules using a voltage signal.

IMPORTANT

Regardless of what application range is selected prior
to calibration, all calibration uses a +/-10V range.
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Click here to start calibration

While you are online, you must access the modules’ properties page.
To see how to reach this page, see page 10-17.

Follow these steps:

1. Connect your voltage calibrator to the module.

2. Go to the Calibration page. (Click on the tab for this page.)

=[[ Start Calibration |

Module Last Successfully
Calibirated an: 3/3/98

General | Cnnmemiunl Module Info | Configuration | Caliration | Eackplane |
Caioration | Calioration + A2 Eatitration -
Elie Range Gain Wil Status
(Counts)
a -10 to 10 1.004656 19 0K
1 -10 to 10 1.004787 19 QK
2 [10tet0V 1.004920 19 Ok
El -10 to 10°% 1.004537 19 oK
4 -10 to 10°% 1.005473 20 oK
] -10 to 10 1.005555 20 OK
6 -10 to 10 1.005411 20 QK
7 [-10te10Y 1.005566 19 Ok
g -10 to 10°% 1.004704 20 oK N
] -10 to 10 1.004891 20 0K
10 [-10te10% 1.004561 20 QK 9 ﬂ
1 [0to10v | 1.004938 13 ok =l
Status: Running QK Cancel

Al | Help |

If your module is notiin Program Mode, you see this warning. You
must manually change the module to program mode before clicking

on Yes.
RSLogix 5000 [x]
& Danger: Calibration should notbe perdormed on & module curently being used for control,
Al channels will freeze attheir current values. and control may be interrupted.

Continue with Calibration?

| Cancel I

Help
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A. Choose the channels you
want to calibrate here

B. Choose whether you want
to calibrate channels in
groups or one at a time here

This screen shows which
channels will be calibrated
for a low reference and the
range of that calibration.

It also shows what

reference signal is expected
on the input.

Publication 1756-UM009B-EN-P - June 2003

3. Set the channels to be calibrated.

Calibration Wizard - Select the Channel(s) to Calibrate
- Calibration
Select the channel(s) o Calibration [ Calibration Calibration
calibrate using the Cliitos| | CelliiEiE Range Gain Offset Status
"Calibrate?" checkhox. Lo
ft L 7 -10t0 10 1.004656 19 oK
1 ¥ -10t0 10 1.004787 19 oK
Then choose to either
Calibrate the Channels in Z M 10t 0 1004320 9 oK
Groups or Calibrate a3 ¥ -10t0 10 1.004537 19 oK
Channels One Channel at 4 F |10ty 1.005473 0 oK
2 Time 5 P [10te10v | 1.006855 w0 OK
5 = -10t0 10 1.005411 20 QK
o continue. 7 ¥  |10to10% 1.005566 19 OK
=] [ -10t0 10 1.004704 20 oK
o I~ i0ic 10 1 nndead a0 I
' Calibrate Channels in Groups " Calibrate Channels One ata Time

<Bach | Mepd > | Stap Help

C. Click here to continue

The low reference screen appears first.

Calibration Wizard - Attach Low Reference Voltage Signals

: 1w

Attach Low Reference Calibration
signal(s) to indicated Channelf Calibrate? Range Reference
channel(s) il

0 ¥ 010y | 0.00
Channels: 0.1.2.3, 4.5 6, 1 o] -10 to 10 - 0.00
78810111213 1415 5 F  |bwioy oo

3 = |-I0to10% 0.00
Press "Nex" to start 4 AN 0.00
calibration 5 —E— 010 10V 0.0

6 W 0 e 10y 0.00

7 10t 10V 0.00

] F |[10tai0v 0.00

=1 = IETET 000

<Back I Mext > I Stop | Help

Click here to return to the last screen
and make any necessary changes

Click here to calibrate
the low reference
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4. Set the calibrator for the low reference and apply it to the
module.

This screen displays the status of each channel after calibrating
for a low reference. If all channels are OK, continue, as shown
below. If any channels report an Error, retry step 4 until the
status is OK.

Cﬂlihrﬂlinn Wizard - Results ]
" " ; Lo =
Figh Ptoranca e |oramelcabater] “RI | Raferance | - Stats g
(Volts)
0 M -0to10Y 0.00 OK
1 M -0to10Y 0.00 OK
2 M -0to10Y 0.00 OK
3 M -0to10Y 0.00 OK
4 V|10t 10y 0.00 Ok o
5 ¥ |10t 10y 0.00 OK
5 ¥ -0ty 0.00 OK |
7 ¥ |10t 10y 0.00 [alfs
8 ¥ -0ty 0.00 Ol ﬂl
= i 10010 non Fan 2
[EEing Next> Stop | Help

Click here to continue

5. Set the calibrator for the high reference and apply it to the

module.
Calibration Wizard - Attacfifiligh Refefénce Yoltage Signals
High =1
. . g‘;i‘z?(;‘?ohiﬂizaw Channel| Calibrate? Ca&gfgfn Refer?n:e
This screen shows which channel(s) - L wo;?%
channels will be calibrated Channels 0123456 [ 1 ® 0wy 1025
. 7.8,9.10.11,12,13.14,15
for a high reference and the 2 B Mooy 1025
. . 3 M -10t0 10°% 10.25
range of that calibration. Eress "led" o start 1 ® ooy 1025 =
b i 5 ¥ 010 1025
5] = -10t0 10°% 10.25
[t also shows what 7 F 0wi0v 1025
reference signal is expected 8 | P awuny nx =
at the input.
<Haclk N> Stop Help

Click here to calibrate
the high reference
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This screen displays the status of each channel after calibrating
for a high reference. If all channels are OK, continue, as shown
below. If any channels report an Error, retry step 5 until the
status is OK.

Calibration Wizard - Results [x]
Tl q " High =]
Press fhlext'to continus Channelf Calibrate? Calghrallnn Reference Status
ange
(Volts)
1] ¥ -10t0 10 % 10.25 oK
1 ¥ -10t0 10 % 10.25 oK
2 ¥ -10t0 10 % 10.25 oK
a3 ¥ -10t0 10 % 10.25 oK
4 V|10t 10y 10.25 Ok -
5 ~ -10t0 10W 10.25 0K
(5] = -10to 10 W 10.25 oK
7 ~ -10t0 10W 10.25 0K
g = -10to 10 W 10.25 oK
= i 10010 10 Fan 2
By Next> = _] Help

Click here.to continue

After you have completed both'low and high reference calibration,
this screen shows the status/of both.

Calibration Wizard - Calibration Campléted
Calibration of selected Calibration Lo High =
channel(s) has been Chazgsl Cahhrale?]r Range Reference St Reference izt
completed successiully,
0 M~ -10t0 10V 0.00%| 0K 10.28Y oK
1 7 -10t0 10V 0.00%| 0K 10.28Y oK
The calibration constants
ofthe selected! channelis) 2 = -10t0 10V 0.00%| 0K 10.28Y oK
have been savec. %) V¥ -10t0 10°Y 0.00%| 0K 10,25 oK
4 =2 -10t0 10 D.00Yv| Ok 10.25% QK —
5 = -10to0 10 v 0.00%| 0Ok 1025 oK
5 = -10t0 10 v 0.00%| 0K 10.25Y 0K
7 = -10to0 10 v 0.00%| 0Ok 1025 oK
a = -10t0 10 v 0.00%| 0K 10.25Y 0K
o I~ A0 o0 oon Al 40 Fan =
| Etsting Eigish Stap | Help

Click here to return the module to
normal operation
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Calibrating the 1756-1F6CIS or 1756-1F61 Modules

The 1756-IF6CIS module can be used for applications that require
current only. The 1756-IF61 module can be used for applications
requiring voltage or current. Calibrate the modules for your specific
application.

Calibrating the 1756-IF6I for Voltage Applications

During 1756-IF6I module calibration, 0.0V and +10.0V external
references are applied consecutively to the module’s terminals. The
module records the deviation from these reference values (i.e. 0.0V
and +10.0V) and stores it as calibration constants in the module’s
firmware. The internal calibration constants are.then used in every
subsequent signal conversion to compensate for circuit inaccuracies.
The 0/10V user calibration compensates for all voltage ranges on the
1756-IF6I module (0-10V, +/-10V,and 0-5V) and compensates for
inaccuracies of the module’s entire.analog circuitry, including input
amplifier, resistors, and the A/D convertor.

The 1756-1F61 offers 3 input voltage ranges:

e -10 to 10V
e ) to 5V
e (0 to 10V

IMEORTANT Regardless .of what Yoltage application range is.
selected prior to calibration, all voltage calibration

uses a +/-10V range.

Calibrating the 1756-I1F6CIS or 1756-1F6! for Current Applications

The 1756-IF6CIS and 1756-IF61 modules offer a 0 to 20mA current
range. Calibrating the modules for current uses the same process as
calibrating the 1756-1F61 for voltage except the change in input signal.

IMPORTANT The following example shows how you can calibrate
the 1756-1F61 module for voltage.
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While you are online, you must access the modules’ properties page.

To see how to reach this page, see page 10-17.
Follow these steps:
1. Connect your voltage calibrator to the module.

2. Go to the Configuration page.

IMPORTANT: Make sure you choose the correct input range for each channel to be calibrated.

= Module Properties - Local:10 [1756-1F61 1.1])

213 4] 5 Input Fange: 0% ta 10

Calibration Bias: ID.D
Scaling ;
High Signal: High E ngineering: Noteh Fiter: m
|1 oo v - I1 oo Digital Filter: iU _I; ms

Laows Signal: Low Engineering:
|r10.0 Y - |r10.0

Status: Funning Ok l Cancel | Sl | Help |

Use this
pull-down menu
to choose the
Input Range to
which you want
to calibrate

3. Go to the Calibration page. (Click on the tab for this page.)

= Module Properties 3l ocal:10 [1756-1F61 1.1] [ x|

General | Connection | Module Info | Configuration | &larm Configuration Calibration | Backplane |

Celibration | Calibration | C2ierstion Calibration
chamnel e Gain it Status
9 (Courts)
0 |0to10% | 0993573 2 0K
1 |10to10% | 0998047 2 Ok
2 |10to10% | 1.000183 1 0K
3 |-10to10v | 1.000122 1 Ok
todule Last Successfully
4 |-10tof0v | 0997003 2 oK ¢
Calibrated on: 3413498
5 |10to10% | 0999084 2 Ok

Status: Running ok I Cancel | Lol | Help |

Click here to
start calibration

If your module is not in Program Mode, you see this warning. You
must manually change the module to program mode before clicking

on Yes.
RSLogix 5000 [x]
& Danger: Calibration should not he performed on & module currently being used for control,
All channels will freeze at their current values, and control may be interrupted.

Continue with Calibration?

| Cancel I Help
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4. Set the channels to be calibrated.

Calibration Wizard - Select the Channel(z] to Calibrate [ %]
Select the channel(z] to . Calibration | Calibration | S3iRration Calibration
calibrate using the Elaniel B2zl Range Gain e Status
"Calibrate?" checkbox. [Courts)
A. Choose the channels you g M |o0tw10v | 0893573 2 oK
want to calibrate here Then choose to either 1 W |-0tod0w 0995047 2 ]9
Calibrate the Channels in 2 W |-10to10w 1.000183 1 Ok
Groups or Calibrate
B. Choose whether you want Chanrels One Charnel __* M _|tottov | 1000122 ! or
t |b t h I . at a Time 4 I~ -10to10Y 0.997003 2 Ok
0 Calibrate ¢ anne_s In 5 v -10to10Y 0.999054 2 Ok
groups or one at a time here " to continue.
Calibrate Channels in Groups " Calibrate Channels One at a Time
<Heask I Mest » I Slop

C. Click here-to.contintie

The low reference screen appears first.

5. Set the calibrator for the low reference and apply it to the

module.
Attach Low Reference ; N Calibration Lo
i i signallz] to indicated Channel | Callrte? Range | Reference
This screen shows which P iy - (vots)
1 i 1] v -0to10% 0.00
channels will be calibrated el 0.1,2.3.45— L g
for a low reference and the - !
. . 2 -10to10% 0.00
range of that calibration. = W 2
Fressz "Mext" to start 3 W S10te10Y 0.00
calibration. | 4 M [-10te10v 0.00
[t also shows what = ¥ Jotiov 0.00
reference signal is expected
on the input.
<Back Stop |
Click here to return to the last screen Click here to calibrate
and make any necessary changes the low reference
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This screen displays the status of each channel after calibrating
for a low reference. If all channels are OK, continue, as shown
below. If any channels report an Error, retry step 5 until the

status is OK.

Calibration Wizard - Results [ %]

Prezz "Mest" to go on to
High Fieference test.

- Loy
Caliborati
Channel| Calibrate? aRI, ratan Reference Status
ane
(volts)
0 V¥ |-0te10v 0.00 oK
1 V¥ |-0te10v 0.00 oK
2 V¥ |-0te10v 0.00 oK
3 V¥ |-0te10v 0.00 oK
4 V¥ |-0te10v 0.00 oK
5 ¥ |-0tei0v 0.00 oK
Fetn Mext:

Stop

Now you must calibrate each channel for a high reference voltage.

Click here to continue

6. Set the channéls to be calibrated.

Calibration Wizard - Attachgfigh Refefenée Yoltage Signals

Attach High Reference
zignallz] to selected
channel[z).

Channels: 0.71.2.3.4,
5

Press "Mest" to start
calibratior.

:;hannel Calbrate? Cagt;;a;:n Refglrgehnce

(Wolts) |

| o W |10to10v 10,00

1 W |-0tot0v 10,00

2 W |-0tot0v 10,00

3 W |-0tot0v 10,00

4 W |-0tot0v 10,00

5 # |-10to10v 10,00
<Bach

Stop

Click here to continue
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7. Set the calibrator for the high reference and apply it to the

module.
Calibration Wizard - Attach High Reference ¥Yoltage Signals
Attach High Reference . Calibration High
H H signal(s] to selected Channel| Calibrate? Range Reference
This screen.shows WhICh por g (ots)
channels will be calibrated B [ W [10tet0y 10.00
. annelss U1, £ 3.4,
for a high reference and the 5 1 g |10tetov 1000
range of that calibration. 2 | @ Aowioy 100
Fresz "Mext" to start 3 W S10te10Y 10.00
calibration. 4 M [-10te10v 10.00
|ta|SO ShOWS What 5 I A0to10Y 10.00
reference signal is expected
at the input.
<Bach Stop |

Click here to'calibrate the high reference

This screen displays the status of each channel after calibrating for a
high reference. If all channels are. OK| continue, as shown below. If
any channels report an Error; tetry step 7 until the status is OK.

Calibration Wizard - Results [ %]
Press "Next" ta continue. Celibrati el
fess e 0 caniinue Channel| Calibrete? aRI, ratan Reference Status
ance
(volts)
a w -0to10% 10.00 Ok
1 = -0to10% 10.00 Ok
[ V¥ |-0te10v 10.00 oK
[ 3 F |0tatow 10.00 ok
4 = -0to10% 10.00 Ok
[ s ¥ |-0tei0v 1000 oK
Fetn Megst> Stop

Click here to continue

After you have completed both low and high reference calibration,
this screen shows the status of both.

Calibration Wizard - Calibration Completed

Calibration of selected . Calibration Loy High

channel(z) has been (] | Sl Range Reference Sty Reference s

completed successiully.
a = -0to10% 00% | Ok 10.0% Ok

The calibration constants 1 ¥ -10to 10 00v] Ok 100 Ok

of the seleted channel(s] 2 I~ A0t 10 0oy oK 100% O

have b d.

4 BEEN Save 3 F  |0tiov nov| oK 100v| oK
4 = -0to10% 00% | Ok 10.0% Ok
5 v -10to10% 00% | Ok 10.0% Ok
et Stop |

Click here to finish calibration and return the module to normal operation
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Calibrating the 1756-1R6l

This module does not calibrate for voltage or current. It uses two
precision resistors to calibrate the channels in ohms. You must
connect a 1Q) precision resistor for low reference calibration and a
487Q) precision resistor for high reference calibration. The 1756-IR6I
only calibrates in the 1-487Q range.

IMPORTANT When you are wiring precision resistors for

calibration, follow the wiring example on page 6-20.
Make sure terminals IN-x/B and RTN-x/C are shorted
together at the RTB.

While you are online, you must accessthe modules’ properties page.
To see how to reach this page, see page 10-17.

Follow these steps:

1. Go to the Calibrationi page. (Click on the tab for this page.)

= Module Properties - Local:1040756-RE) T_2) [ %]
Generall Eonnectionl Maodule Info] Eonfigurationl &larm Configuration  Calibration | Backplanel
Calioration | Cabration | “PHErEHON o opation - . Click here to
Shen! Range Gain iz Status
4 (Courts) start

1] 1 1348? ohimz 1001252 5] Ok Ca||brat|0n
1 1l0 4@' ohms 0995715 -45 Ok
2 110 ﬁ? ohms 1000610 5] Ok
3 1 to 457 ohms 0995779 -53 Ok
T |1to4a7ohms | 0999756 1 oK idlito Lt Supmerilly
5 110487 ohms | 1000244 13 Ok Celliledai WRELED

Statuz: Running ()8 I Cancel | e 1] | Help |

IMPORTANT Regardless .of what th§ application range is
selected prior to calibration, the 1756-IR61 only

calibrates in the 1-487Q range.
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A. Choose the channels you

2. Set the channels to be calibrated.

Calibration Wizard - Select the Channel(z] to Calibrate [ %]

want to calibrate here

B. Choose whether you want
to calibrate channels in
groups or one at a time here

This screen shows which
channels will be calibrated
for a low reference and the
range of that calibration.

It also shows what
reference signal is expected
on the input.

Select the channelz] ta . ® Calibration | Calibration | Celibration Calibration
calibrate uzsing the Elapy=] Celbite Range Gain O Statuis
"Calibrate?" checkbox. (Courts]

& = 1 to 457 ohms 1.0012582 =1 Ok
Them choose to sither 1 = 1 to 457 ohms 0995715 -45 Ok
Calibrate the Channels in 2 W |1to457ohms | 1.000610 5 Ok
G Calibrat
e e D 3 F  [1to4s7 ohms | 0998779 53 oK
at a Time 4 W |[1to487 ohims | 0999756 1 [ss

5 v 1 to 457 ohms 1.000244 13 Ok

"' to continue.

Calibrate Channels in Groups

" Calibrate Channels One at a Time

<Bach

Megt » Stop |

C. Click here to continue

The low reference screen appears first.

3. Connect a 1Q resistor to each channel being calibrated.

Calibration Wizard - Attach Low Reference Ohm Sourges [ %]

Attach Low Reference
zource(s] to indicated
channel[z).

Channels: 0.1.2.3.4.5

Press "Mext" to start
calibration.

Calloration | Low
Channel| Calibrate? aﬁl,a;g::n Reference
(Ohms]
1] W l1to 487 chms 1.00
1 [ 110 457 ohms 100
2 [ |1t0487 ohms 1.00
3 W |1to 457 ohms 1.00
| 4 ¥ |1to 457 ohms 1.00
[ "5 ™ [1to4a7 ohms 1.00

<Bach

Stop |

Click here to calibrate
the low reference
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This screen displays the status of each channel after calibrating
for a low reference. If all channels are OK, continue, as shown
below. If any channels report an Error, retry step 3 until the
status is OK.

EEZ;SF;;;::‘;;;%%SST to Channel| Calibrate? Calgt;;a;:n RefI;Dr:qce Status
[Chms)
0 ¥ |1to457 ohms 1.00 oK
1 ¥ |1to457 ohms 1.00 oK
2 ¥ |1to457 ohms 1.00 oK
3 ¥ |1to457 ohms 1.00 oK
4 ¥ |1to457 ohms 1.00 oK
5 ¥ |1 to 457 ohms 1.00 oK
Fetn [ewts Stop

Click here to continue

Now you must calibrate each channel for a high reference.

4. Connect a 487 resistor to each channel being calibrated.

. . ) o High
This screen shows which el S e o>l e’ | Reterence
channels will be calibrated channel(s]. B = (Ohmsz)_|

. o] v 1 to 457 ohms 457.00

for a high reference a.nd the g“a““'s: 01.234 — B [rto 457 oms prep

range of that calibration. 5 P Toesoms | @rmo

Press "Next” to stait 3 W |11t0 487 ohims 457.00

[t also shows what callbratior. 4 & [1to487 ahms 487.00

reference signal is expected g IV __]1to 457 ahms 4a7.00
on the input.

<Bach Stop |

Click here to calibrate
the high reference
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This screen displays the status of each channel after calibrating
for a high reference. If all channels are OK, continue, as shown
below. If any channels report an Error, retry step 4 until the
status is OK.

Calibration Wizard - Results [ %]
Press "Nest" ta continue. Calibrati Al
fess e 0 caniinue Channel| Calibrate? aRI, ratan Reference Status
ane
[Chms)
a = 1 to 457 ohms 457.00 Ok
1 = 1 to 457 ohms 457.00 Ok
2 = 1 to 457 ohms 457.00 Ok
3 = 1 to 457 ohms 457.00 Ok
4 = 1 to 457 ohms 457.00 Ok
5 v 1 to 457 ohms 457.00 Ok
et Megit: Stop

Click here to continue

After you have completed both low and high reference calibration,
this screen shows the status of both and allows you to finish the
calibration process and-return to normal operation.

Calibration Wizard - CalibrakionfCompletéd

Calibration of selected . Calibration Loy High
channel(s] has been ool ElbiEth Range Refererice | 0S| Reference| StAUS
completed successfully.
1] I~ 1 to 487 ohms 1.0chms | OK (457.0 ochms Ok
The calibiation comstants 1 I~ 1 to 487 ohms 1.0chms | OK (457.0 ochms Ok
of the seleted channel(s] 2 I~ 1t0 457 ohms | 1.0o0hms| OK |487.0 ohms O
hyfRbeerarggl 3 F [1tods7ohms | 10chms| OK |487Ochms|  OK
4 I~ 1 to 487 ohms 1.0chms | OK (457.0 ochms Ok
5 I 1 to 487 ohms 1.0chms | OK (457.0 ochms Ok

Fetn

Click here to finish calibration and
return the module to normal operation
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Calibrating the 1756-1T6l or 1756-1T612

This module only calibrates in millivolts. You can calibrate the module
to either a -12 to +30mV range or -12 to +78mV range, depending
upon your specific application.

Calibrating the 1756-1T6l or 1756-1T612 for a -1ZmV to 30mV Range

This example shows the steps for calibrating a 1756-IT61 module for a
-12mV to 30mV range. Use the same steps to calibrate for.a -12mV to
78mV range.

While you are online, you must access the modules’ properties page.
To see how to reach this page, see page 10-17.

Follow these steps:
1. Connect your voltage calibrator to the module.

2. Go to the Configurdtion page.

IMPORTANT: The input range selected prior to calibratioriis the range in which the module will calibrate.

General I Connection I Module Info - Configuration | Alarm Configuration I Calibration I Backplane I
— Channel—— - —
128l 48 Input Range: |-12 v ta 30 mi LII Use this
Sensor Type: ImV [nane] 'l pU”'dOWn
Sealing——
Calibration Bias: |D.D menu to
’7High Signal: High Engineering: SIRISHON BIas
[ 200w - [ Fe0 Natch Filer: [60Hz | choose the
Low Signal: Low Engineering: Digital Filter: ID = me InpUt Range
| 120 mv =] 20
RTS: |00 Y ™ ColdJunction Disable  Cold Junction Offzet:
= I Remote CJ Compenzation I 0o C
Temperature Units: = Celcius ¢ Fahrenheit
Status: Running 0K I Cancel | Apply I Help |

3. Go to the Calibration page. (Click on the tab for this page.)

[ Module Properties - Local:9 [17596-1T6I 1.1] E
General I Connection I todule Info I Configuration I Alarm Configuration  Calibration | Backplane I
— — Caliboration . . T H
Calibration | Calibration Calibration Start Calibratio Click here to
Channel o Offset
Range Gain Statusz
(Counts) start
o] -1210 78 my 0.995779 -44 Ok . .
1| 12to7emv| 0agaTis 54 oK calibration
2 -1210 78 my 0.997966 -67 Ok
3 -12t0 78 mY 0.999023 -41 Ok
todule Last Successfully

4 -1210 78 my 0.995779 -4 Ok -
5 | -A2tc7amy| 0093578 20 R Cellirledon AEED

Status: Funning 0K I Cancel Appli Help

Publication 1756-UM009B-EN-P - June 2003



Calibrating the ControlLogix Analog I/0 Modules ~ 11-19

4. Set the channels to be calibrated.

Calibration Wizard - Select the Channel(z] to Calibrate [ %]
Select the channel(s] ta . Calibration | Calibration | Calibration Calibration
calibrate using the Gzl | Cellaaize Range Gain Otfset Status
“Calibrate?" checkbox. [Courts)
A. Choose the channels you g ¥ |-12to78myv| 0938773 -44 oK
want to calibrate here Then chaoss to sither 1 F | 2to7smv| 0995718 -54 OK
Calibrate the Channelz in 2 ™ 12to7amy| 0997986 -E7 Ok
Groups or Calibrate
B. Choose whether you want Channels One Channel | Pl |A2ta7amy| 0599023 - ox
y o
. H at a Time 4 v 121078 mY 0.995779 -4 Ok
to calibrate channels in M nen
A 5 W | -12to7amv| 0999378 20 oK
groups or one at a time here Press "o
Calibrate Channels in Groups " Calibrate Channels One at a Time
<HEck I Mest I Stop | Help

C. Click here to.continue

The low reference screen appears first.

5. Set the calibrator for the low reference and apply it to the

module.
Calibration Wizard - Attach Low Refergnce Yoltagé Signals [ %]
Attach Low Reference |__ N Caliaration Low
Thi . signallz] to indicated Channel| Calibrate? Range Reference
is screen shows which charnelis] i)
channels will be calibrated . a RL_JH2to78my| 120
Channels: 0,1.2.3.4.5 1 7 2t TamY 2
for a low reference and the
¢ that calibrati P Z M | Aztoramy 200
range o at callpration.
g Preszs "Mest” 1o start |8 ~ -12to7EmY -12.00
calibration. | 4 M | Aztoramy 200
[t also shows what s W |-ztoremv Az.00
reference signal is expected
on the input.
<Back Stop | Help

Click here to return to the last screen  Click here to calibrate
and make any necessary changes the low reference
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This screen displays the status of each channel after calibrating for a
low reference. If all channels are OK, continue, as shown below. If
any channels report an Error, retry step 5 until the status is OK.

Calibration Wizard - Results
EEZESF;E:T;I;E %gsﬁn to Channel| Calibrate? Ca;l;:a;::n Relf_:rv:nce Status
(Im*]
u] = -12to0 78 my -12.00 004
1 ~ 1210 78 my -12.00 O
2 7 =12 to 78 my -12.00 o8
3 = -1210 78 mY -12.00 Ok
4 ~ 1210 78 my -12.00 O
3 | =12 to 78 my -12.00 Ok
et Mextr Stop J Help

Click here to calibrate
the high reference

Now you must calibrate each ¢hannel for a high reference voltage.

6. Set the calibrator forthe high reference and apply it to the
module.

Calibration Wizard #Attach Higlt Reference Yoltage Signals

: [ " High
Attach High Heference . Calibiration
. . ignalis] b e Channel| Calibrate? Reference
This screen shows which S R Renge (mv)
channels will be calibrated _ 0| W |A2te7Emv)  7E00
’ Channels: 0.71,2, 3.4, 1 7 1210 78 miv 75.00
for a high reference and the 5 = :
L 2 v |-12ta7Emy 75.00
range of that calibration.
F're_ss "_Next" to start 3 o S12to 78 mY 78.00
caliiatian. 4 W |A12taTEmy 75.00
[t also shows what s ¥ | -zto7amv 78,00

reference signal is expected
on the input.

<Hack Stop Help

Click here to calibrate
the high reference
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This screen displays the status of each channel after calibrating
for a high reference. If all channels are OK, continue, as shown
below. If any channels report an Error, retry step 6 until the
status is OK.

Calibration Wizard - Results
Ifi=ss "R el Channel| Calibrate? Cagk;;a;::n Re'f—';?gnce Status
(m)
a = -12t0 78 mY 75.00 Ok
1 Il 1210 75 my 75.00 CK
2 = -12t0 78 mY 75.00 Ok
3 = -12t0 78 mY 75.00 Ok
4 W 210 78 mY 78.00 Ok
5 v -12t0 75 mY 75.00 Ok
et I Mext> I Stop Help
i

Click heré to continue

After you have completed both lew and high reference calibration,
this screen shows the status of both and allows you to finish the
calibration process and return to normal operation.

Calibration Wizard - Calibration Completed

o
Calibration of selected Calibration Loy High

| ’
channel(s] has been ol el |Gl Range Reference Sl Reference
completed successfully.

Status

SA2to7Emy | 120mY | Ok TE0my OK
A2to¥Emy | 120my | Ok TE.0my Ok
SA2to7Emy | 120mY | Ok TE0my OK
SA2to7Emy | 120mY | Ok TE0my OK
A2t 78 mY | 120mY | Ok Ta0my Ok
S2to7Emy | 120mY | Ok TE.0my OK

The callbration corstants
of the zelected
channellz] have been
zaved.

e lwlm|=|o

EEREEEIE

ety Stop | Help

ry

Click here to finish calibration
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Ca“brating Output Modules Output calibration is a multi-step process that involves measuring a

Click here to
start calibration

Publication 1756-UM009B-EN-P - June 2003

signal from the module. This section has three parts.

Table 11.3 lists the catalog numbers covered in this section:

Table 11.3
For information about: See page:
Calibrating the 1756-0F4 or 1756-0F8 11-22
Modules
Calibrating the 1756-0F6Cl 11-27
Calibrating the 1756-0F6VI 11-31

Calibrating the 1756-0F4 or 1756-0F8 Moduies

The 1756-OF4 and 1756-OF8 modules can be used for current or
voltage applications.

Current applications

RSLogix 5000 commands-the module to output specific levels of
current. You must measure the actual level and record the results. This
measurernent allows the module to account for any inaccuracies.
Voltage applications

RSLogix 5000 commands the module to output specific levels of

voltage. You must measure the actual level and record the results. This
measurement allows the module to account for any inaccuracies.

IMPORTANT This exampl§ shows a module calibrated for a
current application. Use the same steps to calibrate

for voltage.
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Use this pull-down
menu to choose
the Qutput Range
to which you want
to calibrate

While you are online, you must access the modules’ properties page.
To see how to reach this page, see page 10-17.

Follow these steps:
1. Connect your current meter to the module.

2. Go to the Configuration page. (Click on the tab for this page.)

i Module Properties - Local:15 (1756-0F8 1.1) [<]

Genera\' CDnne:ﬂon' Module Info :CDH'@WB‘IDH |Output State' Lirnits | Cahbraﬂon' Eackplane'

i~ Channel

e el ol sl lels]
I ] I 1 | | | OutpmtFEnge: e to 20 ma =
Calibration Bias: 0.0

Scaling

High Signal High Engineering ™ Hold for Initialization
| 200 ma = | 20.0

Laow Signal Low Engineering:

| 00 ma = | 0.0

Status: Running Cancal Al Help

3. Go to the Calibration page. (Click on the tab for this page.)

i Module Properties - Local:15 (IS6-0F811.1)

ation |Backplane|

General | Connection | kodule Info I Conﬂguraﬂon' Qutput State | Limits

S t-Gafimatian Gafitratio 202000 shbraron »{ s Callbretion |
Range Gain Status
(Counts)

0 0'to 20 mA 1.000000 0 QK

1 |OtZ0mAT 1.000000 0 oK

3 0 to 20 m. 1.000000 1] Ok

4l 00 20 mA 1.000000 0 QK

4 |0t020mA 1.000000 o oK Module Last Successfully
] 010 20 mA 1.000000 0 QK Calibrated on: 10/8/98

B 0to 20 mA 1.000000 0 Ol

7 0to 20 ma 1.000000 1] Ok

Szt Fowlie ok | concal | Ay | Help |

If your module is not in Program Mode, you see this warning. You
must manually change the module to program mode before clicking
on Yes.

RSLogix 5000 [x]
& Danger: Calibration should not be pedormed on a module currently being used for control
All channels will freeze at their currentvalues, and control may be interrupted

Continue with Calibration?

oK | Cancel I Help
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4. Set the channels to be calibrated.

Calibration Wizard - Select the Channel(s) to Calibrate _
Calibration
Selectthe channel(s) to Calibration | Calibration Calibration
calibrate using the Channel| Calibrate?) g0 Gain (C?E’ite;] Status
" o
A. Choose the channels you Sl et % |0too0ma | 1000000 0 oK
want to calibrate here . i M |0to20mA | 1000000 o oK
HE GBS T 2 ¥ |0Dtoa0mA | 1000000 0 oK
Calibrate the Channels in
Groups or Calibrate 3 V¥ 0to 20 mA 1.000000 0 Ok
B. Choose whether you want ChTaﬂnels One Channelat | 4 P |0t20ma | 1.000000 0 oK
aTime
H H 5 ¥ 010 20 mA 1.000000 0 Ok
to calibrate channel.s in = o T s et oo T e
groups or one at a time here Press "N&xt_to continue 7 [ 0 to 20 mA 1.000000 0 OK
& Calibrate Channels in Groups " Calibrate Channels One at a Time

<HoCh | Mext > I Siop | Help J

C. Click here to continue

The low reference screen appears first.

Lows

Press "Mext" to startthe Calibration
sl @hannl Channell Calibrate?l g REfem““?—|
producing the reference L |
ol a P Qe20mA [T 400
1 M 0 to 20 mA 4.00
Channels: 0,1.2.3 4. 56,7 2 5 Dto 20 ma T 7:1_5
B H 3 M 0 to 20 mA 4.00
This screen.shows vyhlch = L T, ST
channels will be calibrated & | P OtwdlimA 4m
for a low reference and the - AL 400
7 [ [ O'to20 mA 4.00

range of that calibration
<Back | et > I Stop Help

Click here to calibrate
the low reference

5. Record the results of your measurement.

Calibration Wizard - Measure and Record Values _ [x]
Lo Recorded
Measure the output values | Calibratian
forthe selected channgls |12 e CabrEe?| g, Reg;?ce Reference
using a mulimeter with an
Record measurement R i T >
values here decimal places 1 P [Oto20ma 400 4
Channels:0,1,2,3,4 5,6, 7 —= Pl |Qlo20 mA 400 4
3 V¥ 0 to 20 mA 4.00 4
4 2] 0 to 20 mA 4.00 4
Enter the measured value 5 2 Oto 20 A 400 rl
for each channel in the
"Recorded Feforence” & P Oto20mA 400 4
sl 7 ¥ | Ow20mA 400 1
Press "MNext" to continue.
izl Neyt> Stop Help

Click here to continue
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This screen shows which
channels will be calibrated
for a high reference and the
range of that calibration

Record measurement

This screen displays the status of each channel after calibrating for a
low reference. If all channels are OK, continue, as shown below. If
any channels report an Error, return to step 4 until the status is OK.

el e R e
a ™ 0to 20 mA 4.00 4 oK
1 ™ 0to 20 mA 4.00 4 oK
2 ™ 0to 20 mA 4.00 4 oK
3 ™ 0to 20 mA 4.00 4 oK
4 2l 0to 20 m& 4.00 4 Ok
5 ~ 0to 20 mA 4.00 4 oK
5] 2 0to 20 mA 4.00 4 QK
7 ~ 0to 20 mA 4.00 4 oK
By Hego> Stop | Help

Click here to continue

Now you must calibrate each channel for a high reference voltage.

6. Set the channels to be (calibrated.

values here

Calibration Wizard - Output Reference Signals [x]
It " " High
Prass "Next" to start the Calibration
sslected channels (] Ca"h’a“"—?[ Rarge | Reference
producing the reference 0
signal 0 WM [0te20 mA 20.00
1 ~ 0 to 20 mA 20.00
Channels:0.1.2.3 4 5 6 7 3 I 0020 mA 20.00
3 ~ 0 to 20 mA 20.00
4 |2 0 to 20 mA 20.00
5 = 0 to 20 mA 20.00
5 ~ 0 to 20 mA 20.00
oz [ 0 to 20 mA 20.00
Bk sop | Help
Click here to calibrate
the high reference
7. Record the measurement.
Calibration Wizard - Measure and Record Values _ [x]
High Recorded
Measure the output values q Calibration
oy e el et ||| G e Reference || Reference
using a mulimeter with an = L) [m:
accuracy of atleastd el L L kil -0
decimal places 1 2 0to 20 mA 2000 20
Channele:0,1,2.3 4567 =2 | [ |0120ma A0 20
3 2 O'ta 20 mA 20.00 20
4 2 O'ta 20 mA 20.00 20
Feteresisiele 5 P oumm o0 o
L - S B ca 0to 20 mA 20.00 20
colurmn 7 | 0'ta 20 mA 20.00 20
Prass "Next" to continue
Bty Mext> Stop Help

Click here to continue
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This screen displays the status of each channel after calibrating for a
high reference. If all channels are OK, continue, as shown below. If
any channels report an Error, return to step 6 until the status is OK.

Calibration Wizard - Results

P23 e e Channel| Calibrate? Cagk;;a;:m Re't:!rg;nce Ei?;f:cde Status
() ()
0 |c2 0to 20 m& 20.00 20 oK
1 |c2 0to 20 m& 20.00 20 oK
2 |c2 0to 20 m& 20.00 20 oK
3 |c2 0to 20 m& 20.00 20 oK
4 2 0'ta 20 mA 20,00 20 OK
5 v 0to 20 mA 20.00 20 0K
B ca 0to 20 m& 20.00 20 oK
7 v 0to 20 mA 20.00 20 0K
| Etsting x> St

Help 4'

Click here to continue

After you have completed both low and high reference calibration,
this screen shows the status of both and allows you to finish the
calibration process and return to-normal operation.

Calibration Wizard - Calibration Completed -

Calibration of selected Calihration Low High

channel(s) has heen Channel Calivraie?) ~pange | Recarded |='Y3|  Recarded e

completed successiully,
1] |ca 0to20 mA | 400000 ma| OK |20.00000 mA oK
1 52 0to20 mA | 400000 ma| OK |20.00000 mA oK

Thejcalibration conEii [ P |0to20méA | 400000 mA| OK | 2000000 mA oK

ofthe selected channelis)

e o p—— E] F  |Oto20ma | 400000 ma| 0K 2000000 ma 0K
4 |c2 0to20 mA | 400000 ma| OK |20.00000 mA oK
5 ca 0to20 mA | 400000 ma| OK |20.00000 mA oK
6 v 01020 mA | 400000 mA| OK |20.00000 A 0K
7 ca 0to20 mA | 400000 mA| OK | 2000000 mA oK

[EEing Eiop | Help

Click here to finish calibration and return
the module to normal operation



Calibrating the ControlLogix Analog I/0 Modules ~ 11-27

Calibrating the 1756-0F6ClI

This module must be calibrated for current. RSLogix 5000 commands
the module to output specific levels of current. You must measure the
actual level and record the results. This measurement allows the
module to account for any inaccuracies.

While you are online, you must access the modules’ properties page.
To see how to reach this page, see page 10-17.

Follow these steps:
1. Connect your current meter to the module.

2. Go to the Calibration page. (Click<on the tab for this page.)

Generall Eonnectinnl Modulelnfol Eonfigurationl DutputState! Limits ~ Calibration | Backplanel

. T — Calibration -
Click here to Channél'l Calloration | Calibration P Calibration
. . Range Gain Count Status
start calibration (Counts)
1] Oto 20 ma, 0.992559 | 14 Ok
1 Oto 20 ma, 0.994050 AN ﬂ B Ok
2 Oto 20 ma, 0.993551 L\ _15 | Ok
3 Oto 20 ma, 0991025 » A\, E| Ok
P Ota 20 ma 0_9921% ] oK Mog:lule Last Successiully
S Tto 20 e, 0933858 | 18170K Calibrated on: 1041497

Statuz: Flunning Ok I Cancel | Aol Help

3. Set the channels to be calibrated.

Calibration Wizard - Select the Channel(s]) to Calibrate [ X]

Select the channel(z] to . ® Calibration | Calioration | Calbration Calibration
calibrate uzing the Elapel| Calkied Range Gain it Status
"Calibrate?"* checkbox. [Courts)
A. Choose the channels you g ¥ |otozoms | 0992859 14 ok
want to calibrate hiere Then choass ta sither 1 M |otozoma | 0834080 11 Ok
Calibrate the Channels in 2 |l 0to 20 ma 0893591 15 Ok
Groups or Calibrate
B:Choose whether you want Charnels Ore Charnel 5| 7 Dto20ma | 0391025 2 ox
to calibrate channels in e fine 2| M |ow2mA | 0%9e al o
. 5 v 0 to 20 ma 0993855 16 Ok
groups or one at a time here
Calibrate Channels in Groups " Calibrate Channels One at a Time
<Back Megst > Stop

C. Click here to continue
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This screen shows which
channels will be calibrated
for a low reference and the
range of that calibration

Record measurement
values here
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The low reference screen appears first.

Calibration Wizard - Output Reference Signals [ %]
Press "Mest" ta start the . Calibration il
selected channels Channel| Calibrate? Range Reference
producing the reference (ma)
signal. i] I~ Oto 20 ma 400
Channels 0,1,2,3,4,5 1 [ |oto20ma 400
2 ¥ | 0toz0ma 4.00
3 ¥ | 0toz0ma 4.00
4 = Oto 20 ma 4.00
5 ¥ | 0toz0ma 4.00
<Back Stap !

Click here to calibrate the low reference

4. Record the results of your measurement.

Calibration Wizard - Measure and Record Yalues [ %]
Measure the output ) Calibration Loy Recorded
values for the selected | Shannel) Calibrate? Rangs Fefercnce | Reference
channels using a [y} (m&)

ltimater vith arr i F— o2m 400 39975
accuracy of at least 4 P
decimal yplac:es. 1 E Dio 20 Mg 4.00 4
2 v Oto 20 ma 4.00 4
Ch ls:0.1.2.3.4.5 N\ N‘
nNets 3 | 0to20ma 400 39689
i ’ 4 ¥ [oto20ma 4.00 4
nter the measure =
walug far each charinel in | —— ¥ | 0to 20 ma 4.00 4

the "Recaorded
Reference" column.

Press "Mext" to continue.
Fetn Mgst> Stop

Click here to continue

This screen displays the status of each channel after calibrating for a
low reference. If all channels are OK, continue, as shown below. If
any channels report an Error, return to step 3 until the status is OK.

EEZESFI;I:r:i@%;En | channe| Calbrate? Ca;t;;a;::n Relf_:r\':nce 2:?:::::9 Status

(ma) (ma)

o |l Oto 20 ma, 4.00 39975 OK

1 ¥ |otozoma 400 4 oK

2 ¥ |otozoma 400 4 oK

3 |l Oto 20 ma, 4.00 39689 OK

4 ¥ |otozoma 400 4 oK

5 ¥ | 0tozoma 400 7 oK
Fetn Megt> Stop

Click here to continue
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This screen shows which
channels will be calibrated
for a high reference and the
range of that calibration

Record measurement
values here

Now you must calibrate each channel for a high reference voltage.

5. Set the channels to be calibrated.

Press "Mest" ta start the
selected channels
producing the reference

zignal.

Channels: 0.1, 2,3, 4.5

Channel| Calibrate? Cagt;;a;:n Re'f—g?gnce
(m&)
0 M |0to20ma 20.00
1 M |0to20ma 20.00
2 M |0to20ma 20.00
3 M |0to20ma 20.00
4 M |0to20ma 20.00
5 V¥ |0to20ma 2000
<Bach Stop |

6. Record the measurement:

Calibration Wizard - Results [ %]

Click here to calibrate
the high reference

Measure the output _ Calibration High Recaorded
values for the selected | Shannel) Calibrste? FRange Reference | Reference
channels using a (m&] (m&)
TrottimEteT Wit ar i) = Grto 20 (i) > 20
accuracy of at least 4 —
decimal places. 1 ™ Oto 20 ma 20,00 199657
| 2 = Oto 20 ma 20,00 198975

Channels: 0.1, 2. 3. 4.5

ANNE [ s ¥ |oto20ma 2000 0
—_— ’ 4 F |otwzome E R |

nter the measure
value far each charnel in—> M 0to 20 ma 20.00 20
the "Recarded
Reference” column.
Press "Mest to continue.
Fetn Mext> Stop

Click here to continue
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This screen displays the status of each channel after calibrating for a
high reference. If all channels are OK, continue, as shown below. If
any channels report an Error, return to step 5 until the status is OK.

Calibration Wizard - Results [ %]

Press "Mext" to continue.

Channel| Calitbrate? Cagt;;a;:n Re'f—g?gnce 2:?:::::9 Status

(m&) (m&)

a = Oto 20 ma 20,00 20 Ok

1 = Oto 20 ma 20,00 199657 Ok

2 = Oto 20 ma 20,00 198975 Ok

3 = Oto 20 ma 20,00 20 Ok

4 = Oto 20 ma 20,00 19.78595 Ok

5 = Oto 20 m& 20.00 20 Ok
Fetn Mesyt: Stop

After you have completed bothlowand high reference calibration,
this screen shows the status of both and allows you to finish the

Cligk here to continue

calibration process and return to normal operation.

Calibration Wizard - Calibration Completed

iyl PO P O (R W R
completed successiully.
| 1] = Oto20ma | 399750maA | OK | 20.00000 ma Ok
The calibration corstants |— 1 = Oto20ma | 4.00000ma | OK | 19965370 ma Ok
of the seleted channel/s| 2 I~ Oto20ma | 400000ma | OK [19.89750ma | Ok
have been JRG 3 F  |0toz20ma | 396890ma| OK |2000000ma| OK
4 = Oto20ma | 4.00000ma | OK | 19.73950 ma Ok
5 = Oto20ma | 4.00000mA| Ok | 2000000 ma Ok
Fetn Stap |

Click here to finish calibration and
return the module to normal operation
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Click here to

Calibrating the 1756-0F6VI

This module must be calibrated for voltage. RSLogix 5000 commands
the module to output specific levels of voltage. You must measure the
actual level and record the results. This measurement allows the
module to account for any inaccuracies.

While you are online, you must access the modules’ properties page.
To see how to reach this page, see page 10-17.

Follow these steps:
1. Connect your voltage meter to the module.

2. Go to the Calibration page. (Clickcon the tab for this page.)

Generall Eonnectionl Modulelnfol Eonfigurationl DutputStatel Limits ~ Calibration | Backplanel

start calibration

P [ L ey rﬁgf';:';” Al |
Range Gain {Counts) Status

0 |-10tot0v | 1.002360 12 oK

1_|-A0tot0v | 1002808 . B 0K

2 |Aotetov | toofoes| | 5| oK

3 |-tottov | 100075 7 0K Morkde Last & ol
4 | -10to10v [ 1.000077 g 53 CElIE LR SUEEEEED
S A0t 10Y 1.002014_‘_— —?17@( Calibrated on: 3/11./98

Status: Funning Ok I Cancel Ay Help

3. Set the channels to be calibrated.

A. Choose the ‘channels you
want to-calibrate here

B. Choose whether you want
to calibrate channels in
groups or one at a time here

Calibration Wizard - Select the Channel(z] to Calibrate [ %]
Select the channelz] ta . ® Calibration | Calioration | Celibration Calibration
calibrate uzsing the Elapy=] Celbite Range Gain O Statuis
"Calibrate?" checkbox. (Courts]

& > [V -0to10% 1.002350 12 Ok
Them choose to sither 1 = -0to10% 1002805 =1 Ok
Calibrate the Channels in 2 = -0to10W 1.001099 5 Ok
G Calibrat
e e D 3 F |-10to10v | 1002075 7 oK
at a Time 4 =l A0to10Y | 1.000977 g [ss
5 v -10to10% 1.002014 7 Ok
" to continue.
Calibrate Channels in Groups " Calibrate Channels One at a Time
<Bach Megt » Stop

C. Click here to continue
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This screen shows which
channels will be calibrated
for a low reference and the
range of that calibration

The low reference screen appears first.

Calibration Wizard - Output Reference Signals [ %]

Press "Mest" ta start the . Calibration S
selected channels Channel| Calibrate? Range Reference
producing the reference (olts) |
signal. i] I~ 0to 10 0.00
Channels: 0.1, 2,3, 4.5 1 ¥ -10to 10 0.00
2 ¥ | -A0tatow 0.00
3 ¥ | -A0tatow 0.00
4 ¥ | -A0tatow 0.00
5 # | -10tai0w 0.00

<Back Stop

Click here to calibrate
the low reference

4. Record the results of your measurement.

Calibration Wizard - Measure and Record Yalues [ %]

E—
Meazure the output . = Calibration Loy Recorded
walugs for the selected | Channel| Caliorate?| = o | Refarence | Reference
channels ugsing a (olts) (olts) |
ReCOrd measurement TaltEter it 1) ™ —HHo i) > 0
accuracy of at least 4 . v
. 1 v -ldfo 10 0.00 o
VA dRiBasurement decimal placss. B\ s >
values here 2 = -10to 10y .00 o
Channels: 0.1, 2,3, 4.5 3 e AOta 10y oo a
£ " 4 4 il -0to10% .00 o
nter the measure
walue far each chariel in— ¥ -10ta10Y 0.00 a
the "Recaorded
Reference” column.
Press "Mest" to continue.
Fetn Megt> Stop
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Click here to continue

This screen displays the status of each channel after calibrating for a
low reference. If all channels are OK, continue, as shown below. If
any channels report an Error, return to step 3 until the status is OK.

EEZESFI!Ig::‘:r;E; %gsﬁn | channe| Calbrate? Ca;t;;a;::n RefI;Dr:ﬂce 2:?:::::9 Status

(volts) (olts)

a = -0to10% .00 o Ok

1 = -0to10% .00 o Ok

2 = -0to10% .00 o Ok

3 = -0to10% .00 o Ok

4 = -0to10% .00 o Ok

5 = -10to10% 0.00 1] Ok
Fetn Megt> Stop

Click here to continue
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This screen shows which
channels will be calibrated
for a high reference and the
range of that calibration

Now you must calibrate each channel for a high reference voltage.

5. Set the channels to be calibrated.

Calibration Wizard - Output Reference Signals [ %]
Press "Mest" ta start the . Calibration el
selected channels Channel| Calibrate? Range Reference
producing the reference (olts) |
signal. i] I~ 0to 10 1000
Channels: 0.1, 2,3, 4.5 1 ¥ -10to 10 10.00
2 ¥ | -A0tatow 10.00
3 ¥ | -A0tatow 10.00
4 ¥ | -A0tatow 10.00
5 F | 0taiov 10,00
<Bach Stop |

Click here to calibrate
the-high reference

6. Record the measurement.

Calibration Wizard - Measure and Record Valus® [ %]

Measure the output ) Calibration High Recarded
walugs for the selected | Channel| Caliorate?  “o | Reference | Reference
channels using a (volts) (volts)
multimeter with an 1] M o [«10to10y 1000 10
Sggmf}'ﬁ;oﬁ;!eaﬂ 4 1 P oy 1000 99978
2 = -0to10% 10.00 9.9975

Charnels: 0,1,2,3, 4.5 P —

ANNSs 3 = -0to10% 10.00 95795
£ " 4 4 = -0to10% 10.00 10

nter the measure

value far each charinel in > M -10to10Y 10.00 i |

the "Recaorded
Reference" columr.

Press "Mest” to continue.

Fetn I Mext> I Stop

This screen displays the status of each channel after calibrating for a
high reference. If all channels are OK, continue, as shown below. If
any channels report an Error, return to step 5 until the status is OK.

Calibration Wizard - Results [ %]

= UMt b e, Calibrati High Recorded
fess e 0 caniinue Channel| Calitbrate? aﬁl,a;g::n Reference | Reference Status
(volts) (olts)
a = -0to10% 10.00 10 Ok
1 = -0to10% 10.00 99975 Ok
2 = -0to10% 10.00 9.9975 Ok
3 = -0to10% 10.00 95795 Ok
4 = -0to10% 10.00 10 Ok
5 = -10to10% 10.00 10 Ok

Fetn I Mext> I Stop

Click here to continue
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11-34  Calibrating the ControlLogix Analog I/0 Modules

After you have completed both low and high reference calibration,
this screen shows the status of both and allows you to finish the
calibration process and return to normal operation.

Calibration Wizard - Calibration Completed

Calibration of selected
channel(z) has been
completed successiully.

The calibration constants
of the zeleted channel(z]
have been saved.

. Calibration Loy High
Channel| Calibrate? Range Recorded Statu; Recorded Status

a = -0to10% 0.00000 % | Ok 10.00000 % Ok

1 = -0to10% 0.00000 % | Ok 9.997580 % Ok

2 = -0to10% 0.00000 % | Ok 9.99750 % Ok

3 = -0to10% 0.00000 % | Ok 9879580 v Ok

4 = -0to10% 0.00000 % | Ok 10.00000 % Ok :]

5 = -10to10% 000000 % | Ok 10.00000 % L
et Stop |

Chapter Summary

. 1/O Modules.
and What's Next /O Modules

Click here to finish calibration and
return the module to normal operation

In this chapter, you read about Calibrating the ControlLogix Analog

Chapter 12 describes Troubleshooting Your ControlLogix Analog

I/O Module:
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Chapter 12

Chapter Objectives

Troubleshooting Your ControlLogix Analog

1/0 Module

This chapter describes the indicators on ControlLogix analog I/O
modules, and how to use them in troubleshooting.

For information about: See page:
Using Module Indicators to Troubleshoot Your 12-1
Module

Using RSLogix 5000 to Troubleshoot Your 12:3
Module

Using Module Indicators to Each ControlLogix analog I/O-medule has indicators that display
module status. Table 12.1 lists the'indicators used on ControlLogix

Troubleshoot Your Module

analog input modules:

Table 12.1 LED Indicators for Input Modules

LED This display: Means: Take this action:
indicators:
0K Steady green light The inputs are being multicast and in | None
normal operating state.
0K Flashinggreen light The module has passed internal None
diagnostics but is not currently
performing connected
communication.
0K Flashing red light Previously established Check controller and
communication has timed out. chassis communication
0K Steady red light The module must be replaced. Replace the module.
CAL Flashing green light The module is in calibration mode. Finish calibration

Figure 12.1 shows the LED display used with input modules.

Figure 12.1

-&) ANALOG INPUT

CAL ™

0K =3
0

20962-M
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12-2

Troubleshooting Your ControlLogix Analog I/0 Module

Table 12.2 lists the indicators used on ControlLogix analog output

modules:

Table 12.2 LED Indicators for Output Modules

LED This display: Means: Take this action:
indicators:
0K Steady green light The outputs are in a normal operating | None
state in Run Mode.
oK Flashing green light Either: None
o the module has passed
internal diagnostics and is not
actively controlled
or
e aconnection is open and the
controller is in program mode.
0K Flashing red light Previously established Check controller and
communication has timed-out. chassis communication
0K Steady red light The module must be replaced. Replace the module.
CAL Flashing green light The module isin‘calibration mode. Finish calibration

Publication 1756-UM009B-EN-P - June 2003

Figure 12.2 shows the LED display used with analog output modules.

Figure 12.2
(3> ANALOG OUTPUT
CAL ] |§|
0K
&
20965-M




Troubleshooting Your ControlLogix Analog /0 Module ~ 12-3

Using RSLogm 5000 to In addition to the LED display on the module, RSLogix 5000 alerts you
Troubleshoot Your Module to fault conditions. You will be alerted in one of three ways:

e Warning signal on the main screen next to the module-This
occurs when the connection to the module is broken.

%+ RSLogix 5000 - User_doc =]

Fie Edi View Seach Logic Communications Tools Mindow Help

al=8| & e <fo) TR ] B R ale)
||
|1 Edits |=| | [Formes Disatled. =] i

Driver 28_DF1-1

A el selfolwlo] Bl
41» | \user (A Tiercouer A THmOmT A

-4 Controller User_doc

L@ Contioller Tags

£ Contraller Fault Handler
* [ Power Loss Handler

£ Tasks

£-58 MainTask

Warning icon when a |56 MPogan ﬂ [1]1756-048 Conweyor_A

. . : 1) Program Tags E
communications fault occurs | g ) Marfigune [2] 1756-BT6l Coreeyor_B
&
]

'@ [0 Configuration

i ic inhibi E1-£3] Data Types,~
or if the module is inhibited A
L, Predsfined
L4 ModuleDefined
- N
([ [111786-048 Switch

e B RI7S5AR Lt Warning signal~ The'module in slot 3 has a communications fault

e Fault message in a'sereen’s status line

I Module RiopertiesiLocal:2 (1756-0F6Y¥1 1.1)

Genetall Conrection  Module Info |C0nfigurati0n| DutputStateI Limitz I Calibrationl Backplanel

. . . Identification — — Status
Status section lists Major and e HitterrErader Co Major Fault: Nene
Minor Faults and the Internal State | Fraduct Type: Multi Channel Analog inor Fault: Mone
of the module Froduct Code: 1756-0FEV Internal State: Fiun mode
L Float config
Revizion: 1.4
Serial Mumber: 1] Configured: Yes
Product M arme: 1756-0FBY A8 500000 Owned: ez
Module |dentity: Match
— Coordinated Systemn Time [C5T)
Timer Hardware: Ok
Timer Sync'ed: Mo Refresh |
Status line provides information on Status: Faulted [ ok | cancel | s | He |

the connection to the module
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12-4  Troubleshooting Your ControlLogix Analog I/0 Module

A communication fault has
occurred for any point that lists
the number 1 in the Fault line

e Notification in the Tag Editor - General module faults are also
reported in the Tag Editor. Diagnostic faults are only reported in
the Tag Editor

troller Tags - User_doc[controller] [_ (O] x| I
Scope: IUSEI_dDC[CDHUDHBf] 'l Filter: IShUW Al 'l Sart: IDescription 'l
Tag Mame Walue Style | o
H-Local1:C Ioaad
[H-Local:1:1 Ioaad
H-Local:1:0 Ioaad
H-Local:2:.C Ioaad
P [=-Local2:l Ioaad
Loeak2t ChannelFaul » 2#1111 1111 _1111_1111|Binay .
—Local:2:1.ChOF ault 1|Decimal
—Local:22 ChiFault 1|Desimal |
—Local:2 ChaFault 1 |Decimal -
—Local:2:1.Ch3F ault 1|Decimal
Lacal: 21.ChF ault " 1|Decimal
—Local:22 ChFault " 1|Decimal
—Local:2:|.ModuleF aulks Z#DDDD_DDDD_TDDD}DE Binary
—Local: 2| AnalogGroupF ault 0 |Decimal
—Local:2:]. DutGroupF ault N N 0 |Decimal
—Local:2:1. Calibrating N/ 0| Decimal hd
Z[ﬂ\ itor Tags A Edi Tags J I M 4

e Status on the Module Info Page
Determining Fault Type

When you are monitoring a module’s configuration properties in
RSLogix 5000 and receive a Communications fault message, the
Connection page lists the type of fault.

[ Madille Properties - Local:2 [1756-0F6Y1 1.1) I

General Connection | todule Infnl Ennfiguratinnl Output Statel Lirnits I Ealihratinnl Backplanel

Bequested Packet Interval [RPI]: I 100.03: ms [25.0- 750.0 ms]
™ Inhibit Madule

™ Major Fault On Contraller If Connection Fails

— Module Fault

[Code 168#0204] Connection Request Error: Connection request

The faulttype is listed here

Chapter Summary
and What's Next
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timed out.

Status: Faulted QK I Cancel | Apply | Help |

For a detailed listing of the possible faults, their causes and suggested
solutions, see Module Faults in the online help.

In this chapter you learned about troubleshooting the module.

Move on to Appendix A to see the Specifications for each module.



Appendix A

Specifications

Table A.1 lists where you can find specifications for the ControlLogix

analog I/O modules.

Table A1
For: See page:
1756-IF16 Specifications A-2
1756-IF6CIS Specifications A-4
1756-IF61 Specifications A-6
1756-IF8 Specifications A-8
1756-IR6I Specifications A0
1756-1T6I Specifications A-12
1756-IT612 Specifications A-14
1756-0F4 Specifications A-16
1756-0F6CI Specifications A-18
1756-0F6VI Specifications A-20
1756-0F8 Specifications A-22
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A-2

Specifications

1756-1F16 Specifications

Number of Inputs

16 single ended, 8 differential or 4 differential (high speed)

Module Location 1756 ControlLogix Chassis
Backplane Current 150mA @ 5.1V dc & 65mA @ 24V dc
Backplane Power 2.33W

Power Dissipation within Module 2.3W —Voltage

3.9W — Current

Thermal Dissipation

7.84 BTU/hr. — Voltage
13.30 BTU/hr. — Current

Input Range and Resolution

+/-10.25V — 320pV/count (15 bits plus sign bipolar)
0-10.25V — 160pV/count (16 bits)

0-5.125V — 80pV/count (16 bits)

0-20.5mA — 0.32uA/count (16 bits)

Common Mode Voltage Range

+/-10.25V (20.5V between any two input terminals)

Data Format

Left justified, 2s complement — Integer mode
IEEE 32 bit — Floating point mode

Input Impedance

>TmegQ2 — Voltage
2493 - Current

Open Circuit Detection Time

Positive full scale reading within 5s — Differential Voltage

negative full scale reading within 5s — Single-ended voltage

Overvoltage Protection

30V dc — Voltage
8V dc — Current

Normal Mode Noise Rejection“)

>80dB at 50/60Hz -

Common Made Noise Rejection

>100dB at 50/60Hz

Calibrated Accuracy

Negative full scale reading within 5s - Single-ended/Differential Current
Even numbered channels go to positive full scale reading within 5s, odd numbered channels go to

Better than 0.05% of range — Voltage
Better than 0.15% of range — Current

Calibration Interval

|12 months

Input Offset Drift with Temperature

T a0uv/°C

Gain Drift with Temperature

15 ppm/°C — Voltage

20 ppm/°C — Current
+/-0.41uA/°C

Module Error over Full Temperature Range(z)

0.1% of range — Voltage
0.3% of range — Current

Module Conversion Method Sigma-Delta
Isolation Voltage
User to system 250V

100% tested at 2550V dc for 1s

Module Sean Time for All Channels (Sample
Rate Module Filter Dependent)

16-488ms — 16-point single ended
8-244ms — 8-point differential
5-122ms — 4-point differential -

RTB Screw Torque (Cage clamp)

4.4 inch-pounds (0.4Nm)

Module Keying (Backplane) Electronic
RTB Keying User defined
Field Wiring Arm and Housing 36 Position RTB (1756-TBCH or TBSBH)!
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307.5uV/°C for +/-10.25V range; 153.8pV/°C for 0-10.25V range; 76.9uV/°C for 0-5.125V range



Specifications

A-3

Environmental Conditions

Operating Temperature

IEC 60068-2-1 (Test Ad, Operating Cold),

|EC 60068-2-2 (Test Bd, Operating Dry Heat),

|EC 60068-2-14 (Test Nb, Operating Thermal Shock):
0o 60°C (32 to 140°F)

Storage Temperature

|EC 60068-2-1 (Test Ab, Un-packaged Non-operating Cold),

|EC 60068-2-2 (Test Bb, Un-packaged Non-operating Dry Heat),

|EC 60068-2-14 (Test Na, Un-packaged Non-operating Thermal Shock):
—40 to 85°C (—40 to 185°F)

Relative Humidity

|EC 60068-2-30 (Test Db, Un-packaged Non-operating Damp Heat):
5 t0 95% non-condensing

Vibration |IEC60068-2-6 (Test Fc, Operating):
29 @ 10-500Hz

Shock |IEC60068-2-27 (Test Ea, Unpackaged shock):
Operating 30g
Non-operating 50g

Emissions CISPR 11:
Group 1, Class A

ESD Immunity IEC 61000-4-2: v
6kV contact discharges
8kV air discharges

Radiated RF Immunity IEC 61000-4-3: N\

10V/m with 1kHz sine-wave 80%AM from.30MHz to 1000MHz
10V/m with 200Hz 50% Pulse 100%AM at 500Mhz

EFT/B Immunity IEC 61000-4-4:

+2kV at 5kHz on signal ports
Surge Transient Immunity |EC 61000-4-5:

+2kV line-earth (CM) on shielded ports
Conducted RF Immunity IEC61000-4-6°

10Vrms with 1kHz sine-wave 80%AM from 150kHz to 80MHz

Enclosure Type Rating

None (o;ﬁn—style)

Conductors ’
Wire Size #2210 #14 AWG (0.324 to 2.08 sg. mm) stranded @
Category 13/64 inch (1.2mm) insulation maximum
| 246l
Screwdriver Width for RTB 1/8 inch (3.2mm) maximum
Certifications uL UL Listed Industrial Control Equipment
(when product is marked) CSA CSA Certified Process Control Equipment
CSA CSA Certified Process Control Equipment for Class |, Division 2 Group A,B,C,D
Hazardous Locations
FM FM Approved Equipment for use in Class | Division 2 Group A,B,C,D Hazardous
Locations
ce® European Union 89/336/EEC EMC Directive, compliant with:

EN 50082-2; Industrial Immunity
EN 61326; Meas./Control/Lab., Industrial Requirements
EN 61000-6-2; Industrial Immunity
EN 61000-6-4; Industrial Emissions

C-Tick®  Australian Radiocommunications Act, compliant with:
AS/NZS 2064; Industrial Emissions

EEx®) European Union 94/9/EEC ATEX Directive, compliant with:
EN 50021; Potentially Explosive Atmospheres, Protection “n”

M This specification is module filter dependent.

For more information on this specification, see Appendix E.

Maximum wire size requires the extended housing - 1756-TBE.

Use this conductor category information for planning conductor routing as described in the system level installation manual.
Refer to publication 1770-4.1 Industrial Automation Wiring and Grounding Guidelines.

See the Product Certification link at www.ab.com for Declarations of Conformity, Certificates, and other certification details.

(2)
(3)
(4
(5)
6)
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1756-1F6CIS Specifications

Number of Inputs

6 points isolated

Module Location

ControlLogix Chassis

Backplane Current

250 mA @ 5.1V dc & 275 mA @ 24V dc

Backplane Power

7.9W

Module Power Dissipation

51W@60° C

Thermal Dissipation

17.4 BTU/hr.

Input Range

0-21mA (Over-range indication when exceeded)

Resolution 0-21mA

0.34pA/bit 16bit (15.9bits)

Data Format

Left justified, 2's complement — Integer Mode
|IEEE32 bit — Floating Point

Input Impedance

Approximately 215 ohm

Sourcing Voltage

20V dc minimum
30V dc maximum

Sourcing Current

Current limited to <30mA maximum

Open Circuit Detection Time

Zero reading within 5 seconds

Overvoltage Protection

30V AC/DCwith PTC-and Sense Resistor

Normal Mode Noise Rejection!")

60dB at 60Hz

Common Mode Noise Rejection

120dB at60Hz, 100 dB at 50Hz

Channel Bandwidth(")

3-262Hz (-3dB)

Settling Time to % of Full Scale!"

5% of FS: <80 milliseconds

Calibrated Accuracy(z)

Typical Better than 0.025% of range
Worst case Better than 0.1% of range
Calibration Interval 12 months
Input Offset Drift with Temperature 200nA/°C
Gain Drift with Temperature(z) o
Typical 17 ppm/°C
0.36pA/°C
Worst C 35 ppm/°C
orst Case 074 A/°C

Module Error over Full
Temperature Range(z)

0.2% of range

Module Scan Time for all Channels
(Sample Rate)

25 milliseconds minimum — Floating Point Mode
10 milliseconds minimum — Integer Mode

Isolation Voltage
Channel to channel

Optically Isolated, Transformer Coupled
250V
100% tested at 1900V dc for 2 s

User to system 250V
100% tested at 1900V dc for 2 s
Module Conversion Method Sigma-Delta

RTB Screw Torque (NEMA clamp)

7-9 inch-Ibs (.8 to 1Nm)

Module Keying (Backplane) Electronic
RTB Keying User defined
RTB and Housing 20 Position RTB (1756-TBNH or TBSH)®!
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Specifications ~ A-5

Conductors
Wire Size
Category

#22 to #14 AWG (0.324 to 2.08 sq. mm) stranded?!
3/64 inch (1.2mm) insulation maximum
241 6)

Screwdriver Blade Width for RTB

5/16 inch (8Bmm) maximum

Environmental Conditions

Operating Temperature

IEC 60068-2-1 (Test Ad, Operating Cold),

|EC 60068-2-2 (Test Bd, Operating Dry Heat),

|EC 60068-2-14 (Test Nb, Operating Thermal Shock):
0 to 60°C (32 to 140°F)

Storage Temperature

IEC 60068-2-1 (Test Ab, Un-packaged Non-operating Cold),

IEC 60068-2-2 (Test Bb, Un-packaged Non-operating Dry Heat),

IEC 60068-2-14 (Test Na, Un-packaged Non-operating: Thermal Shock):
-40 to 85°C (-40 to 185°F)

Relative Humidity

IEC 60068-2-30 (Test Db, Un-packaged-Non-operating Damp Heat):
5 to 95% non-condensing

Vibration |EC 60068-2-6 (Test Fc, Operating):
29 @ 10-500Hz

Operating Shock |EC 60068-2-27 (Test Ea; Unpackaged Shock):
30g

Non-operating Shock IEC 60068-2-27{Test Fa,.Unpackaged Shock):
50g

Emissions CISPR 11;
Group 1, Class A

ESD Immunity |EC 61000-4-2:
6KV contact discharges
8kV-air discharges

Radiated RF Immunity IEC 61000-4-3:

10V/m with 1kHz sine-wave 80%AM from 30MHz to 2000MHz
10V/m with 200Hz 50% Pulse 100%AM at 900Mhz

EFT/B Immunity IEC 61000-4-4:

+2kV at bkHz on signal ports
Surge Transient Immunity IEC 61000-4-5:

+2kV line-earth(CM) on shielded ports
Conducted RF Imriunity IEC 61000-4-6:

10Vrms with 1kHz sine-wave 80%AM from 150kHz to 80MHz

Enclosure Type Rating

None (open-style)

Certifications: (when product is marked)

uL UL Listed Industrial Control Equipment

CSA CSA Certified Process Control Equipment

CSA CSA Certified Process Control Equipment for Class |, Division 2
Group A,B,C,D Hazardous Locations

Ce® European Union 89/336/EEC EMC Directive, compliant with:
EN 50082-2; Industrial Immunity
EN 61326; Meas./Control/Lab., Industrial Requirements
EN 61000-6-2; Industrial Immunity
EN 61000-6-4; Industrial Emissions

C-Tick®  Australian Radiocommunications Act, compliant with:
AS/NZS CISPR 11; Industrial Emissions

M These specifications are notch filter dependant.
(2

(3)
(4
(5)
6)

For more information on this specification, see Appendix E.

Maximum wire size will require extended housing - 1756-TBE.

Use this conductor category information for planning conductor routing as described in the system level installation manual.
Refer to publication 1770-4.1 Industrial Automation Wiring and Grounding Guidelines.

See the Product Certification link at www.ab.com for Declarations of Conformity, Certificates, and other certification details.
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Specifications

1756-1F61 Specifications

Number of Inputs

6 individually isolated channels

Module Location

1756 ControlLogix Chassis

Backplane Current
(No module external power requirements)

250mA @5.1V dc & 100mA @ 24V dc

Backplane Power

37W

Power Dissipation within Module

3.7W - Voltage
4.3W - Current

Thermal Dissipation

12.62 BTU/hr. - Voltage
14.32 BTU/hr. - Current

Input Range +/-10.5V, 0-10.5V, 0-5.25V, 0-21mA (overrange indication when exceeded)
Resolution Approximately 16 bits across each range shown below

+/-10.5V range 343puV/count

0to 10.5V range 171uV/count

0to 5.25V range 86uV/count

0-21mA range 0.34pA/count

Data Format

2s complement — Integer mode
IEEE 32 bit — Floating point mode

Input Impedance

>10MQ — Voltage
2493 - Current

Open Circuit Detection Time

Positive full scale reading withinBs

Overvoltage Protection

120V ac/dc — Voltage
8V ac/dc with on-board current resistor — Current

Normal Mode Noise Hejection“)

60dB at 60Hz

Common Mode Noise Rejection

120dB at 60Hz; 100dB at 50Hz

Channel Bandwidth!

15Hz (-3dB)

Settling Time to 5% of Full Scale!!

‘ <80ms

Calibrated Accuracy'? '
| Typi(;{lajlr ! | Better than 0.05% of range
Worst case Better than 0.1% of range
Calibration Interval 12 months
Input Offset Drift with Tempéerature 2uV/°C

Gain Drift with Temperature(z)
Typical

Worst Case

35 ppm/°C — Voltage

45 ppm/°C — Current
+/-0.945pA/°C
80 ppm/°C — Voltage

90 ppm/°C — Current
+/-1.89uA/°C

Module Error over Full Temperature Range(z)

0.54% of range

Minimum Module Scan Time for all Channels
(Sample Rate)"

25ms minimum — Floating Point Mode
10ms minimum — Integer Mode

Isolation Voltage
Channel to channel
User to system

Optoisolated, transformer isolated
100% tested at 1700V dc for 1s, based on 250V ac
100% tested at 1700V dc for 1s, based on 250V ac

Module Conversion Method Sigma-Delta

Module Keying (Backplane) Electronic

RTB Screw Torque (NEMA) 7-9 inch-pounds (0.8-1Nm)
RTB Keying User defined

RTB and Housing

20 Position RTB (1756-TBNH or TBSH)®!
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735uV/°C for +/-10.5V range; 367.5uV/°C for 0-10.5V range; 183.8uV/°C for 0-5.25V range

1680uV/°C for +/-10.5V range; 840uV/°C for 0-10.5V range; 420pV/°C for 0-5.25V range



Specifications  A-7

Conductors
Wire Size

Category

#22 to #14 AWG (0.324 to 2.08 sq. mm) stranded"®
3/64 inch (1.2mm) insulation maximum
24 16)

Screwdriver Blade Width for RTB

5/16 inch (8mm) maximum

Environmental Conditions

Operating Temperature

|EC 60068-2-1 (Test Ad, Operating Cold),

|EC 60068-2-2 (Test Bd, Operating Dry Heat),

|EC 60068-2-14 (Test Nb, Operating Thermal Shock):
0to 60°C (32 to 140°F)

Storage Temperature

|EC 60068-2-1 (Test Ab, Un-packaged Non-operating Cold),

|EC 60068-2-2 (Test Bb, Un-packaged Non-operating Dry Heat),

|EC 60068-2-14 (Test Na, Un-packaged Non-operating Thermal Shock):
-40 to 85°C (-40 to 185°F)

Relative Humidity

IEC 60068-2-30 (Test Db, Un-packaged Non-operating Damp Heat):
510 95% non-condensing

Vibration IEC 60068-2-6 (Test Fc, Operating):
29 @ 10-500Hz

Operating Shock |EC 60068-2-27 (Test Ea, Unpackaged Shock):
30g

Non-operating Shock |EC 60068-2-27 (Test Ea, Unpackaged Shock):
50g

Emissions CISPR 11:
Group 1, Class A

ESD Immunity |EC 61000-4-2:
B6kV contact discharges
8kV air discharges

Radiated RF Immunity IEC 61000-4-3:

10V/m with TkHz sine-wave 80%AM from 30MHz to 2000MHz
10V/m with 200Hz 50% Pulse 100%AM at 900Mhz

EFT/B Immunity |EC 61000-4-4:

+2kV at SkHz on signal ports
Surge Transient Immunity |EC 61000-4-5:

+2kV line-earth(CM) on shielded ports
Conducted RF Immunity IEC 61000-4-6:

10Vrms with 1kHz sine-wave 80%AM from 150kHz to 80MHz

Enclosure Type Rating

None (open-style)

Certifications: (when product is marked)

uL UL Listed Industrial Control Equipment

CSA CSA Certified Process Control Equipment

CSA CSA Certified Process Control Equipment for Class I, Division 2 Group A,B,C,D
Hazardous Locations

CE'®) European Union 89/336/EEC EMC Directive, compliant with:

EN 50082-2; Industrial Immunity

EN 61326; Meas./Control/Lab., Industrial Requirements
EN 61000-6-2; Industrial Immunity

EN 61000-6-4; Industrial Emissions

C-Tick®  Australian Radiocommunications Act, compliant with:
AS/NZS CISPR 11; Industrial Emissions

M These specifications are module filter dependent.

For more information on this specification, see Appendix E.

Maximum wire size will require extended housing - 1756-TBE.

Use this conductor category information for planning conductor routing as described in the system level installation manual.
Refer to publication 1770-4.1 Industrial Automation Wiring and Grounding Guidelines.

See the Product Certification link at www.ab.com for Declarations of Conformity, Certificates, and other certification details.

(2)
(3)
(4
(5)
6)
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Specifications

1756-1F8 Specifications

Number of Inputs

8 single ended, 4 differential or 2 differential (high speed)

Module Location 1756 ControlLogix Chassis
Backplane Current 150mA @ 5.1V dc & 40mA @ 24V dc
Backplane Power 2.33W

Power Dissipation within Module

1.73W —Voltage
2.53W — Current

Thermal Dissipation

5.9 BTU/hr. — Voltage
8.6 BTU/hr. — Current

Input Range and Resolution

+/-10.25V — 320pV/count (15 bits plus sign bipolar)
0-10.25V — 160pV/count (16 bits)

0-5.125V — 80pV/count (16 bits)

0-20.5mA — 0.32uA/count (16 bits)

Common Mode Voltage Range

+/-10.25V (20.5V between any two input terminals)

Data Format

Left justified, 2s complement — Integer mode
IEEE 32 bit — Floating point mode

Input Impedance

>TmegQ2 — Voltage
2493 - Current

Open Circuit Detection Time

Positive full scale reading within 5s — Differential Voltage

negative full scale reading within 5s — Single-ended voltage

Overvoltage Protection

30V dc — Voltage
8V dc — Current

Normal Mode Noise Rejection“)

>80dB at 50/60Hz -

Common Made Noise Rejection

>100dB at 50/60Hz

Calibrated Accuracy

Negative full scale reading within 5s - Single-ended/Differential Current
Even numbered channels go to positive full scale reading within 5s, odd numbered channels go to

Better than 0.05% of range — Voltage
Better than 0.15% of range — Current

Calibration Interval

|12 months

Input Offset Drift with Temperature

T a0uv/°C

Gain Drift with Temperature

15 ppm/°C — Voltage

20 ppm/°C — Current
+/-0.41uA/°C

Module Error over Full Temperature Range(z)

0.1% of range — Voltage
0.3% of range — Current

Module Conversion Method Sigma-Delta
Isolation Voltage
User to system 250V

100% tested at 2550 dc for 1s

Module Scan Time for All Channels (Sample
Rate Module Filter Dependent)

16 to 488ms — 8-point single ended
8 to 244ms — 4-point differential
5 to 122ms — 2-point differential -

RTB Screw Torque (Cage clamp)

4.4 inch-pounds (0.4Nm)

Module Keying (Backplane) Electronic
RTB Keying User defined
Field Wiring Arm and Housing 36 Position RTB (1756-TBCH or TBSEH)®!
Conductors
Wire Size #22 to #14 AWG (0.324 to 2.08 sg. mm) stranded
3/64 inch (1.2mm) insulation maximum
Category 24) (5)
Screwdriver Width for RTB 1/8 inch (3.2mm) maximum
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Specifications

A-9

Environmental Conditions

Operating Temperature

IEC 60068-2-1 (Test Ad, Operating Cold),

|EC 60068-2-2 (Test Bd, Operating Dry Heat),

|EC 60068-2-14 (Test Nb, Operating Thermal Shock):
0o 60°C (32 to 140°F)

Storage Temperature

|EC 60068-2-1 (Test Ab, Un-packaged Non-operating Cold),

|EC 60068-2-2 (Test Bb, Un-packaged Non-operating Dry Heat),

|EC 60068-2-14 (Test Na, Un-packaged Non-operating Thermal Shock):
-40 to 85°C (-40 to 185°F)

Relative Humidity

|EC 60068-2-30 (Test Db, Un-packaged Non-operating Damp Heat):
5 t0 95% non-condensing

Vibration |EC 60068-2-6 (Test Fc, Operating):
29 @ 10-500Hz

Operating Shock IEC 60068-2-27 (Test Ea, Unpackaged Shock):
30g

Non-operating Shock |EC 60068-2-27 (Test Ea, Unpackaged Shock): _
50g

Emissions CISPR 11:
Group 1, Class A

ESD Immunity IEC 61000-4-2:
6kV contact discharges
8kV air discharges

Radiated RF Immunity IEC 61000-4-3: \\\

10V/m with 1kHz sine-wave 80%AM from'30MHz to 1000MHz
10V/m with 200Hz 50% Pulse 100%AM at 900Mhz

Surge Transient Immunity IEC 61000-4-5:
+2kV line-earth(CM).on shielded ports
Conducted RF Immunity IEC 61000-4-6: .

10Vrms with TkHz sine-wave 80%AM from 150kHz to 80MHz

Enclosure Type Rating

None (open-style)

Certifications
(when product is marked)

uL UL Listed Industrial Control Equipment

CSA CSA Certified Process Control Equipment

CSA CSA Certified Process Control Equipment for Class I, Division 2 Group A,B,C,D
Hazardous Locations

Fva FM Approved Equipment for use in Class | Division 2 Group A,B,C,D Hazardous
Locations

ce® European Union 89/336/EEC EMC Directive, compliant with:

EN 50082-2; Industrial Immunity
EN 61326; Meas./Control/Lab., Industrial Requirements
EN 61000-6-2; Industrial Immunity
EN 61000-6-4; Industrial Emissions
C-Tick'®  Australian Radiocommunications Act, compliant with:
AS/NZS CISPR 11; Industrial Emissions
EEx(®) European Union 94/9/EEC ATEX Directive, compliant with:
EN 50021; Potentially Explosive Atmospheres, Protection “n” (zone 2)
Tuv TUV Certified for Functional Safety
1002D (AK 1-6, SIL 1-3, according to DIN V 19250 and IEC 61508 respectively)

M This specification is module filter dependent.

For.more information on this specification, see Appendix E.

Maximum wire size requires the extended housing - 1756-TBE.

Use this conductor category information for planning conductor routing as described in the system level installation manual.
Refer to publication 1770-4.1 Industrial Automation Wiring and Grounding Guidelines.

See the Product Certification link at www.ab.com for Declarations of Conformity, Certificates, and other certification details.

(2)
8)
(4
(5)
6)
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A-10  Specifications

1756-1R61 Specifications

Number of Inputs

6 individually isolated channels

Module Location 1756 ControlLogix Chassis

Backplane Current 250mA @ 5.1V dc & 125mA @ 24V dc
Backplane Power 4.25W

Power Dissipation within Module 4.3W

Thermal Dissipation

14.66 BTU/hr

Input Range

1-4870, 2-1000€2, 4-2000€2, 8-4020Q2

Resolution in Ranges

Approximately 16 bits across each input range

487Q) (Actual range 0.86 - 507.9Q2) 7.7mQ/count
10002 (Actual range 2.0 - 1016.5Q2) | 15mQ/count
20002 (Actual range 4.0 - 2033.9Q2) | 30m&/count
4020Q2 (Actual range 8.0 - 4068.4Q2) | 60mQ/count
Sensors Supported Resistance 4-4020Q2

100, 200, 500, 1000Q2 Platinum, alpha=385
100, 200, 500, 10002 Platinum, alpha=3916
12092 Nickel, alpha=672

100, 120, 200, 500<2 Nickel, alpha=618
102 Copper

RTD Excitation Current (All Ranges)

594pA

Data Format

Left justified, 2s complément = Integer mode
IEEE 32 bit — Floating point mode

Open Circuit Detection Time

Negative full scale reading within 5s with any combination of lost wires, except input
terminal A alone. If input terminal A is lost by itself, the module reads a positive full
scale reading within 5s.

Overvoltage Protection

24V ac/de maximum

Normal Mode Noise Rejection'” 60dB &t 60Hz

Common Mode Noise Rejection 120dB at 60Hz, 100db at 50Hz
Channel Bandwidth!"! | 18Hz

Settling Time to 5% of Full Scale'" 1<80ms

Calibrated Accuracy®?!

Typical Better than 0.05% of range
Worst case Better than 0.1% of range
Calibration Interval ) 12 months
Input Offset Drift with Temperature 10mQ/°C
Gain Drift with Temperature(z'
Typical S0 ppm/°C
Worst Case 90 ppm/°C

Madule Error over Full Temperature Range(z'

0.54% of range

Module Sean Time for all Channels”
(Sample Rate)

25ms minimum — Floating point mode (ohms)
50ms minimum — Floating point mode (temperature)
10ms minimum — Integer mode (ohms)

- Module Conversion Method

Sigma-Delta

Isolation Voltage
Channel to channel
User to system

Optoisolated, transformer isolated
100% tested at 1700V dc for 1s, based on 250V ac
100% tested at 1700V dc for 1s, based on 250V ac

Module Keying (Backplane)

Electronic

RTB Screw Torque (NEMA)

7-9 inch-pounds (0.8-1Nm)

RTB Keying

User defined mechanical keying

RTB and Housing

20 Position RTB (1756-TBNH or TBSH)®!

Screwdriver Blade Width for RTB

5/16 inch (8mm) maximum

Conductors
Wire Size

Category

#22 to #14 AWG (0.324 to 2.08 sq. mm) stranded'?
3/64 inch (1.2mm) insulation maximum
24 ()
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Environmental Conditions

Operating Temperature

|EC 60068-2-1 (Test Ad, Operating Cold),

|EC 60068-2-2 (Test Bd, Operating Dry Heat),

IEC 60068-2-14 (Test Nb, Operating Thermal Shock):
0 to 60°C (32 to 140°F)

Storage Temperature

|EC 60068-2-1 (Test Ab, Un-packaged Non-operating Cold),

|EC 60068-2-2 (Test Bb, Un-packaged Non-operating Dry Heat),

|EC 60068-2-14 (Test Na, Un-packaged Non-operating Thermal Shock):
-40 to 85°C (-40 to 185°F)

Relative Humidity

|EC 60068-2-30 (Test Db, Un-packaged Non-operating Damp Heat):
5 to 95% non-condensing

Vibration |EC 60068-2-6 (Test Fc, Operating):
29 @ 10-500Hz

Operating Shock IEC 60068-2-27 (Test Ea, Unpackaged Shock):
30g

Non-Operating Shock |EC 60068-2-27 (Test Ea, Unpackaged Shock):
50g

Emissions CISPR 11:
Group 1, Class A

ESD Immunity IEC 61000-4-2:

B6kV contact discharges
8kV air discharges

Radiated RF Immunity

|EC 61000-4-3:
10V/m with 1kHz sine-wave 80%AM from 30MHz to 1000MHz
10V/m with200Hz 50% Pulse 100%AM at 900Mhz

EFT/B Immunity IEC 61000-4-4:.

+2kV'at.5kHz on signal ports
Surge Transient Immunity IEC 61000-4-5:

+2kV line-earth(CM) on shielded ports
Conducted RF Immunity IEC 61000-4-6:

10Vrms with 1kHz sine-wave 80%AM from 150kHz to 80MHz

Enclosure Type Rating

None (open-style)

Certifications: (when product is marked)

uL UL Listed Industrial Control Equipment
CSA  CSA Certified Process Control Equipment
CSA  CSA Certified Process Control Equipment for Class I, Division 2 Group A,B,C,D
Hazardous Locations

FM  FM Approved Equipment for use in Class | Division 2 Group A,B,C,D Hazardous
Locations
European Union 89/336/EEC EMC Directive, compliant with:

EN 50082-2; Industrial Immunity

EN 61326; Meas./Control/Lab., Industrial Requirements

EN 61000-6-2; Industrial Immunity

EN 61000-6-4; Industrial Emissions
C-Tick®  Australian Radiocommunications Act, compliant with:

AS/NZS CISPR 11; Industrial Emissions
EEx©) European Union 94/9/EC ATEX Directive, compliant with:
EN 50021; Potentially Explosive Atmospheres, Protection "n" (Zone 2)

TOV® TOV Certified for Functional Safety

1002D (AK 1-6, SIL 1-3, according to DIN V 19250 and IEC 61508
respectively)

CE®

(1
(2)
(3)
(4)
(5)
6)

These specifications are notch filter dependent.

For more information on this specification, see Appendix E.

Maximum wire size will require extended housing - 1756-TBE.

Use this conductor category information for planning conductor routing as described in the system level installation manual.
Refer to publication 1770-4.1 Industrial Automation Wiring and Grounding Guidelines.

See the Product Certification link at www.ab.com for Declarations of Conformity, Certificates, and other certification details.
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Specifications

1756-1T61 Specifications

Number of Inputs

6 individually isolated channels

Module Location 1756 ControlLogix Chassis

Backplane Current 250mA @ 5.1V dc & 125mA @ 24V dc
Backplane Power 4.3W

Power Dissipation within Module 4.3W

Thermal Dissipation 14.66 BTU/hr.

Input Ranges

-12mV to +78mV (1.4pV per bit)
-12mV to +30mV (0.7uV per bit — high resolution range)

Supported Thermocouple Types

B.E.JKRSTNC

Thermocouple Linearization

ITS-90

Resolution

16 bits
1.4pV/bit — Typical
0.7uV/bit — High resolution range

Data Format

Left justified, 2s complement — Integer mode
|EEE 32 bit — Floating point mode

Input Impedance

>10MQ

Open Circuit Detection Time

Positive full scale reading within 2s

Overvoltage Protection

120V ac/dc maximum

Normal Mode Noise Rejection!’! 60dB at 60Hz

Common Mode Noise Rejection 120dB at 60Hz
100dB at 50Hz

Channel Bandwidth" 15Hz

Settling Time to 5% of Full Scale!" <80ms

Module Conversion Method Sigma-Delta

Isolation Voltage
Channel to channel
User to system

Optoisﬁa@d, tfansformer isolated
100% tested at 1700V dc for 1s, based on 250V ac
100% tested at 1700V dc for 1s, based on 250V ac

Thermocouple Temp. and Millivolt Input Range | 12 to +78mV range -12 to +30mV range
Thermocouple Type B 300 to 1820°C full range
Thermocouple Type C 0t02315°C 0to 1725°C
Thermocouple Type E -270 to 1000°C -270t0 415°C
Thermocouple Type J -210to 1200°C -210 to 550°C
Thermocouple Type K -270t0 1372°C -270t0 725°C
Thermocouple Type N -270 to 1300°C -270 to 840°C
Thermocouple Type R -50to 1768°C full range
Thermocouple Type S -50 to 1768°C full range
Thermocouple Type T -270 to 400°C full range

Thermocouple Resolution Over Nominal -12 to +78mV range -12 to +30mV range

Temperature Range

Type B,R, S, C ~0.15°C ~0.08°C

Type E,J, K, T,N ~0.05°C ~0.03°C
Calibrated Accuracy‘z’

Typical 0.05% of full range at 25°C

Worst case Better than 0.1% of full range at 25°C
Calibration Interval 12 months
Accuracy (Cold Junction Sensor)

Local CJS (RTB) +/-0.3°C up to +/-3.2°C

Remote CJS (IFM) +/-0.3°C
Input Offset Drift with Temperature 0.5pv/°C

Gain Drift with Temperature(z’
Typical
Worst case

Module Error over Full Temperature Rangem

0.5% of temperature range

Module Scan Time for all Channels (Sample
Rate)!

25ms minimum — Floating point mode (millivolt)

10ms minimum — Integer (millivolt)

RTB Screw Torque (NEMA)

7-9 inch-pounds (0.8-1Nm)

Module Keying (Backplane)

Electronic
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80 ppm/°C  (7.2uuV/°C for -12 to +78mV range; 3.4uV/°C for -12 to +30mV range)

50ms minimum — Floating point mode (temperature linearization)



Specifications ~ A-13

RTB Keying User defined
Field Wiring Arm and Housing 20 Position RTB (1756-TBNH or TBSH)®
Conductors
Wire Size #22 10 #14 AWG (0.324 to 2.08 sq. mm) stranded®
3/64 inch (1.2mm) insulation maximum
Category 9l8), 8]
Screwdriver Width for RTB 5/16 inch (8mm) maximum

Environmental Conditions

Operating Temperature

IEC 60068-2-1 (Test Ad, Operating Cold),

|EC 60068-2-2 (Test Bd, Operating Dry Heat),

IEC 60068-2-14 (Test Nb, Operating Thermal Shock):
010 60°C (32 to 140°F)

Storage Temperature

|EC 60068-2-1 (Test Ab, Un-packaged Non-operating Cold),

IEC 60068-2-2 (Test Bb, Un-packaged Non-operating Dry/Heat),

IEC 60068-2-14 (Test Na, Un-packaged Non-operating Thermal Shock):
-40 to0 85°C (-40 to 185°F)

Relative Humidity

IEC 60068-2-30 (Test Db, Un-packaged Non-operating Damp Heat):
510 95% non-condensing

Vibration

|EC 60068-2-6 (Test Fc, Operating):
29 @ 10-500Hz

Operating Shock

|EC 60068-2-27 (Test Ea, Unpackaged Shock):

30g

Non-Operating Shock IEC 60068-2-27 (Test Fa, Unpackaged Shock):
50g

Emissions CISPR 11:
Group™t;Class A

ESD Immunity IEC 610004-2:

6k\/ contact discharges
8k\ - airdischarges

Radiated RF Immunity

IEC.61000-4-3:
10V/m with 1kHz sine-wave 80%AM from 30MHz to 1000MHz
10V/m with 200Hz 50% Pulse 100%AM at 900Mhz

EFT/B Immunity |EC 61000-4-4:

+2kV at bkHz on signal ports
Surge Transient Immunity |EC 61000-4-5:

+2kV line-earth(CM) on shielded ports
Conducted RF Immunity |EC 61000-4-6:

10Vrms with 1kHz sine-wave 80%AM from 150kHz to 80MHz

Enclosure Type Rating

None (open-style)

Certifications:
(when product is marked)

uL UL Listed Industrial Control Equipment
CSA  CSA Certified Process Control Equipment
CSA  CSA Certified Process Control Equipment for Class I, Division 2 Group A,B,C.D
Hazardous Locations
FM  FM Approved Equipment for use in Class | Division 2 Group A,B,C,D Hazardous
Locations
CE® European Union 89/336/EEC EMC Directive, compliant with:
EN 50082-2; Industrial Immunity
EN 61326; Meas./Control/Lab., Industrial Requirements
EN 61000-6-2; Industrial Immunity
EN 61000-6-4; Industrial Emissions
C-Tick'®  Australian Radiocommunications Act, compliant with:
AS/NZS CISPR 11; Industrial Emissions
EEx®)  European Union 94/9/EC ATEX Directive, compliant with:
EN 50021; Potentially Explosive Atmospheres, Protection "n" (Zone 2)
TOV® TOV Certified for Functional Safety
1002D (AK 1-, SIL 1-3, according to DIN V 19250 and IEC 61508 respectively)

T These specifications are notch filter dependent. Values listed represent 60Hz setting.

Use this conductor category information for planning conductor routing as described in the system level installation manual.

2 For more information on this specification, see Appendix E.

B Maximum wire size requires extended housing — 1756-TBE.

@)

) Referto publication 1770-4.1 Industrial Automation Wiring and Grounding Guidelines.
6)

See the Product Certification link at www.ab.com for Declarations of Conformity, Certificates, and other certification details.
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1756-1T612 Specifications

Number of Inputs 6 individually isolated channels
Module Location 1756 ControlLogix Chassis
Backplane Current 250mA @ 5.1V dc & 125mA @ 24V dc
Backplane Power 4.3W
Power Dissipation within Module 4.3W
Thermal Dissipation 14.66 BTU/hr.
Input Ranges -12mV to +78mV (1.4uV per bit)
-12mV to +30mV (0.7uV per bit — high resolution range)
Supported Thermocouple Types B,E.J,K.R, S, TN,CD, L
Thermocouple Linearization ITS-90 N
Resolution 16 bits (1.4uV/bit — Typical; 0.7uV/bit — High resolution range)
Data Format Left justified, 2s complement — Integer mode =
IEEE 32 bit — Floating point mode
Input Impedance >10MQ ¥
Open Circuit Detection Time Positive full scale reading within 2s s
Overvoltage Protection 120V ac/dc maximum
Normal Mode Noise Rejectionm 60dB at 60Hz
Common Mode Noise Rejection 150dB at 60Hz
Channel Bandwidth(" 15Hz
Settling Time to 5% of Full Scale!") <B0ms
Module Conversion Method SigmaDelta
Isolation Voltage Optoisolated, transformer isolated

Channel to channel and User to system | 250/
100% tested at 1900V dc for 2s

Thermocouple Temp. and Millivolt Input Range -12 to +78mV range -12 to +30mV range
Thermocouple Type B 300 to 1820°C full range
Thermocouple Type C 0t02315°C 00 1725°C
Thermocouple Type E -270 to 1000°C -270to 415°C
Thermocouple Type J -210 t0 1200°C -210to 550°C
Thermocouple Type K -270t0 1372°C -270to0 725°C
Thermocouple Type N -270 to 1300°C -270 to 840°C
Thermocouple Type R -50 to 1768°C full range
Thermocauple Type S -50 to 1768°C full range
Thermocouple Type T -270 to 400°C full range

Thermocouple Resolution Over Nominal -12 to +78mV range -12 to +30mV range

Temperature Range

Type B,R, S, C ~0.15°C ~0.08°C

Type £, J. K, TN ~0.05°C ~0.03°C
Calibrated Accuracy‘z’

Typical 0.05% of full range at 25°C

Worst case Better than 0.1% of full range at 25°C
Calibration Interval 12 months

Accuracy (Cold Junction Sensor)

Local or Remote CJC (RTB or IFM) +/-0.3°C
Input Offset Drift with Temperature 0.5pv/°C
Gain Drift with Temperature 25 ppm/°C (2.3uV/°C for -12 to +78mV range; 1.1uV/°C for -12 to +30mV range)
Module Error over Full Temperature Rangel?! 0.15% of temperature range
Module Scan Time for all Channels (Sample 50ms minimum — Floating point mode (temperature linearization)
Rate)!) 10ms minimum — Integer (millivolt)
RTB Screw Torque (NEMA) 7-9 inch-pounds (0.8-1TNm)
Module Keying (Backplane) Electronic
RTB Keying User defined
Field Wiring Arm and Housing 20 Position RTB (1756-TBNH or TBSH)®!
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A-15

Conductors
Wire Size #22 10 #14 AWG (0.324 to 2.08 sq. mm) stranded®
3/64 inch (1.2mm) insulation maximum
Category 241, 5)
Screwdriver Width for RTB 5/16 inch (8mm) maximum

Environmental Conditions

Operating Temperature

|EC 60068-2-1 (Test Ad, Operating Cold),

IEC 60068-2-2 (Test Bd, Operating Dry Heat),

|EC 60068-2-14 (Test Nb, Operating Thermal Shock):
0t0 60°C (32 to 140°F)

Storage Temperature

IEC 60068-2-1 (Test Ab, Un-packaged Non-operating Cold),

IEC 60068-2-2 (Test Bb, Un-packaged Non-operating Dry Heat),

IEC 60068-2-14 (Test Na, Un-packaged Non-operating Thermal Shock):
-40 to 85°C (-40 to 185°F)

Relative Humidity

IEC 60068-2-30 (Test Db, Un-packaged Non-operating Damp Heat):
5 to 95% non-condensing

Vibration

IEC 60068-2-6 (Test Fc, Operating):
29 @ 10-500Hz

Operating Shock

|EC 60068-2-27 (Test Ea, Unpackaged Shock):

30g

Non-Operating Shock IEC 60068-2-27 (Test Ea, Unpackaged Shock):
50g

Emissions CISPR 11: N\
Group 1, Class A

ESD Immunity |EC 61000-4-2:

6kV'contactdischarges
8kV air discharges

Radiated RF Immunity

|EC 61000-4-3:
10V/m with 1kHz sine-wave 80%AM from 80MHz to 2000MHz
10V/m with 200Hz 50% Pulse 100%AM at 900Mhz

10V/m with 200Hz 50% Pulse 100%AM at 1890Mhz

EFT/B Immunity IEC 61000-4-4:

+/-2kV at 5kHz on signal ports
Surge Transient Imriunity |EC 61000-4-5:

+2kV line-earth(CM) on shielded ports
Conducted RF Immunity IEC 61000-4-6:

10Vrms with 1kHz sine-wave 80%AM from 150kHz to 80MHz

Certifications:
(when product is marked)

uL UL Listed Industrial Control Equipment
CSA  CSA Certified Process Control Equipment

CSA  CSA Certified Process Control Equipment for Class I, Division 2 Group A,B,C.D

Hazardous Locations

FM  FM Approved Equipment for use in Class | Division 2 Group A,B,C,D Hazardous

Locations

CE® European Union 89/336/EEC EMC Directive, compliant with:
EN 50082-2; Industrial Immunity
EN 61326; Meas./Control/Lab., Industrial Requirements
EN 61000-6-2; Industrial Immunity
EN 61000-6-4; Industrial Emissions
C-Tick'®  Australian Radiocommunications Act, compliant with:
AS/NZS CISPR 11; Industrial Emissions

(1
(2)
(3)
(4
(5)
6)

These specifications are notch filter dependent. Values listed represent 60Hz setting.

For more information on this specification, see Appendix E.

Maximum wire size requires extended housing — 1756-TBE.

Use this conductor category information for planning conductor routing as described in the system level installation manual.
Refer to publication 1770-4.1 Industrial Automation Wiring and Grounding Guidelines.

See the Product Certification link at www.ab.com for Declarations of Conformity, Certificates, and other certification details.
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Specifications

1756-0F4 Specifications

Number of Outputs

4 voltage or current outputs

Module Location 1756 ControlLogix Chassis
Backplane Current 150mA @ 5.1V dc & 120mA @ 24V dc
Backplane Power 5.8W

Power Dissipation within Module

3.2W — 4 channel current

Thermal Dissipation

10.91 BTU/hr.

Output Range +/-10.4V
0to21mA
Resolution 15 bits across 10.4V - 320uV/bit — Voltage

15 bits across 21mA - 650nA/bit — Current

Data Format

Left justified, 2s complement — Integernode
IEEE 32 bit — Floating point mode

Open Circuit Detection

Current output only (Output must be set to >0.1mA)

Output Overvoltage Protection

24V dc

Output Short Circuit Protection

Electronically current dimited.to 21mA or less

Drive Capability

>2000Q2 — Voltage [ @
0-750Q —Current

Output Settling Time

<2ms to 95% of final value with resistive loads

Calibrated Accuracy

BettertF\;O_.%"_/o of range from 4mA to 21mA, -10.4V to 10.4V

Calibration Interval

Output Offset Drift with Temperature

Twelve months

| 500V/°C
1000A/°C

Gain Drift with Temperature

25 ppm/°C — Voltage
520uV/°C
50 ppm/°C — Current
1.05pA/°C

Module Error over Full
Temperature Range“)

0.15% of range — Voltage
0.3% of range — Current

Module Scan Time for all Channels

12ms minimum — Floating point mode
8ms minimum — Integer

Isolation Voltage
User to system

250V
100% tested at 2550V dc for 1 second

Module Conversion Method

R-Ladder DAC, monotonicity with no missing codes

RTB Screw Torque (NEMA)

7-9 inch-pounds (0.8-1Nm)

Module Keying (Backplane) Electronic
RTB Keying User defined
RTB and Housing 20 Position RTB (1756-TBNH or TBSH)?!
Conductors
Wire Size #22 to #14 AWG (0.324 to 2.08 sq. mm) stranded!")
3/64 inch (1.2mm) insulation maximum
Category 28 1)
Screwdriver Width for RTB 5/16 inch (8mm) maximum
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Environmental Conditions

Operating Temperature

|EC 60068-2-1 (Test Ad, Operating Cold),

IEC 60068-2-2 (Test Bd, Operating Dry Heat),

|EC 60068-2-14 (Test Nb, Operating Thermal Shock):
010 60°C (32 to 140°F)

Storage Temperature

IEC 60068-2-1 (Test Ab, Un-packaged Non-operating Cold),

|EC 60068-2-2 (Test Bb, Un-packaged Non-operating Dry Heat),

|EC 60068-2-14 (Test Na, Un-packaged Non-operating Thermal Shock):
-40 t0 85°C (-40 to 185°F)

Relative Humidity

|EC 60068-2-30 (Test Db, Un-packaged Non-operating Damp Heat):
5 t0 95% non-condensing

Vibration |IEC60068-2-6 (Test Fc, Operating):
29 @ 10-500Hz

Operating Shock |IEC60068-2-27 (Test Ea, Unpackaged shock):
30g

Non-operating Shock |IEC60068-2-27 (Test Ea, Unpackaged shock):
50g

Emissions CISPR 11: v
Group 1, Class A

ESD Immunity IEC 61000-4-2:
6kV contact discharges
8kV air discharges

Radiated RF Immunity IEC 61000-4-3:

10V/m with 1kHz sine-wave 80%AM from 30MHz to 1000MHz
10V/m with 200H7 50% Pulse 100%AM at 900Mhz

IEC 6100044 .

EFT/B Immunity

+2kV at 5kHz on signal ports
Surge Transient Immunity IEC 61 006?5_ 4

+2kV line-earth (CM) on shielded ports
Conducted RF Immunity |EC 61000-4-6:

10Vrms with 1kHz sine-wave 80%AM from 150kHz to 80MHz

Enclosure Type Rating

None (open-style)

Certifications
(when product is marked)

uL UL Listed Industrial Control Equipment

CSA CSA Certified Process Control Equipment

CSA CSA Certified Process Control Equipment for Class |, Division 2 Group A,B,C,D
Hazardous Locations

FM FM Approved Equipment for use in Class | Division 2 Group A,B,C,D Hazardous
Locations

CE® European Union 89/336/EEC EMC Directive, compliant with:

EN 50082-2; Industrial Immunity

EN 61326; Meas./Control/Lab., Industrial Requirements
EN 61000-6-2; Industrial Immunity

EN 61000-6-4; Industrial Emissions

Australian Radiocommunications Act, compliant with:
AS/NZS CISPR 11; Industrial Emissions

EEx®) European Union 94/9/EEC ATEX Directive, compliant with:
EN 50021; Potentially Explosive Atmospheres, Protection “n” (zone 2)

C-Tick®)

{1
(2)
(3)
(4)
(5)

For more information on this specification, see Appendix E.

Maximum wire size requires extended housing - 1756-TBE.

Use this conductor category information for planning conductor routing as described in the system level installation manual.
Refer to publication 1770-4.1 Industrial Automation Wiring and Grounding Guidelines.

See the Product Certification link at www.ab.com for Declarations of Conformity, Certificates, and other certification details.

Publication 1756-UM009B-EN-P - June 2003



A-18  Specifications

1756-0F6CI Specifications

Number of Qutputs 6 individually isolated channels

Module Location 1756 ControlLogix Chassis

Backplane Current

0-550Q2 loads 250mA @ 5.1V dc & 225mA @ 24V dc (load terminated on OUTs and RTNs)
551-1000Q2 loads 250mA @ 5.1V dc & 300mA @ 24V dc (load terminated on OUTs and ALTs)
Backplane Power
0-550Q2 loads 6.7W
551-1000€2 loads 8.5W
Power Dissipation within Module
0-550Q2 loads 55W
551-1000€2 loads 6.1W
Thermal Dissipation
0-550Q loads 18.76 BTU/hr.
551-1000€2 loads 20.80 BTU/hr.
Output Current Range 0to21mA
Current Resolution 13 bits across 21mA (2.7pA)
Data Format Left justified, 2s complenient — Integer mode

IEEE 32 bit — Floating pointmode

Open Circuit Detection None
Output Overvoltage Protection 24V ac/dc maxim?m_
Output Short Circuit Protection Electranically current limited to 21mA or less
Drive Capability 0-10069_‘ )
Separate field terminations for ranges 0-550€2 or 551-1000€2

Output Settling Time <2ms to 95% of final value with resistive loads
Calibrated Accuracy A Better than 0.1% of range from 4mA to 21TmA
Calibration Interval 12 months
Output Offset Drift with Temperature 1 pA/°C
Gain Drift with Temperature“)

Tyical 12BAAC

Worst case ;qooﬂpAr%EC
Wiodule Error over Full Temperature Range!!) | 0-8% of range

Minimum Module Scan Time for All Channels | 25ms minimum — Floating point mode
10ms minimum — Integer mode

Isolation Voltage Optoisolated, transformer isolated
Channel to channel 100% tested at 1700V dc for 1s, based on 250V ac
User to system 100% tested at 1700V dc for 1s, based on 250V ac
Module Conversion Method R-Ladder DAC, monotonicity with no missing codes
Inductive Load <1 mH
Module Keying (Backplane) Electronic
RTB Screw Torque (NEMA) 7-9 inch-pounds (0.8-1Nm)
RTB Keying User defined
RTB and Housing 20 Position RTB (1756-TBNH or TBSH)?
Conductors
Wire Size #22 to #14 AWG (0.324 to 2.08 sg. mm) stranded'"
3/64 inch (1.2mm) insulation maximum
Category 58] (@)
Screwdriver Width for RTB 5/16 inch (8mm) maximum
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Environmental Conditions

Operating Temperature

|EC 60068-2-1 (Test Ad, Operating Cold),

|EC 60068-2-2 (Test Bd, Operating Dry Heat),

|EC 60068-2-14 (Test Nb, Operating Thermal Shock):
0to 60°C (32 to 140°F)

Storage Temperature

IEC 60068-2-1 (Test Ab, Un-packaged Non-operating Cold),

|EC 60068-2-2 (Test Bb, Un-packaged Non-operating Dry Heat),

IEC 60068-2-14 (Test Na, Un-packaged Non-operating Thermal Shock):
—40 to 85°C (—40 to 185°F)

Relative Humidity

|EC 60068-2-30 (Test Db, Un-packaged Non-operating Damp Heat):
510 95% non-condensing

Vibration |IEC60068-2-6 (Test Fc, Operating):
29 @ 10-500Hz

Operating Shock |IEC60068-2-27 (Test Ea, Unpackaged shock):
30g

Non-Operating Shock IEC60068-2-27 (Test Ea, Unpackaged shock):
50g

Emissions CISPR 11:
Group 1, Class A

ESD Immunity IEC 61000-4-2:
6kV contact discharges
8kV air discharges

Radiated RF Immunity IEC 61000-4-3:

10V/m with 1kHz sine-wave 80%AM from 30MHz to 1000MHz
10V/m with 200Hz 50% Pulse 100%AM at 900Mhz

IEC 51000-4-4:

EFT/B Immunity

+2kV.at 5kHz on signal ports
Surge Transient Immunity |EC.61000~4-5:

+2kV line-earth (CM) on shielded ports
Conducted RF Immunity | IEC 61000-4-6:

10Vrms with 1kHz sine-wave 80%AM from 150kHz to 80MHz

Enclosure Type Rating

None (open-style)

Certifications
(when product is marked)

uL UL Listed Industrial Control Equipment
CSA CSA Certified Process Control Equipment
CSA CSA Certified Process Control Equipment for Class |, Division 2 Group
A,B,C,D Hazardous Locations
FM FM Approved Equipment for use in Class | Division 2 Group A,B,C,D
Hazardous Locations
CEW) European Union 83/336/EEC EMC Directive, compliant with:
EN 50082-2; Industrial Immunity
EN 61326; Meas./Control/Lab., Industrial Requirements
EN 61000-6-2; Industrial Immunity
EN 61000-6-4; Industrial Emissions
C-Tick®  Australian Radiocommunications Act, compliant with:
AS/NZS CISPR 11; Industrial Emissions
EEx®) European Union 94/9/EEC ATEX Directive, compliant with:

EN 50021; Potentially Explosive Atmospheres, Protection “n” (zone 2)

" For more information on this specification, see Appendix E.

(2)
(3)
(4
(5)

Maximum wire size will require extended housing - 1756-TBE.

Use this conductor category information for planning conductor routing as described in the system level installation manual.
Refer to publication 1770-4.1 Industrial Automation Wiring and Grounding Guidelines.

See the Product Certification link at www.ab.com for Declarations of Conformity, Certificates, and other certification details.
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Specifications

1756-0F6VI Specifications

Number of Outputs

6 individually isolated channels

Module Location

1756 ControlLogix Chassis

Backplane Current

250mA @ 5.1V dc & 175mA @ 24V dc

Backplane Power

5.5W

Power Dissipation within Module

4.85W

Thermal Dissipation

16.54 BTU/hr

Output Voltage Range

+/- 10.5V maximum

Voltage Resolution

14 bits across 21V (1.3mV)
(13 bits across 10.5V +sign bit)

Data Format

Left justified, 2s complement — Integer mode
IEEE 32 bit — Floating point mode

Output Impedance

<1Q

Open Circuit Detection

None

Output Overvoltage Protection

24V ac/dc maximum

Output Short Circuit Protection

Electronically currentlimited

Drive Capability

>1000€2 loads, 10MmA maximum

Output Settling Time

<2ms-t0 95% of final value with resistive loads

Calibrated Accuracy!")

Better than,0.1% of range

Calibration Interval 12 months
Output Offset Drift with Temperature 60puV/°C
Gain Drift with Temperature“)
Tl ot
Worst case ?Oﬁgﬁ{{‘/ﬁ%
Module Error over Full 0.5% of range

Temperature Range“)

Minimum Module Scan Time for all
Channels

25ms minimum — Floating point mode
10ms minimum — Integer mode

Isalation Voltage

Optoisolated, transformer isolated

100% tested at 1700V dc for 1s, based on 250V ac
100% tested at 1700V dc for 1s, based on 250V ac

Channel to channel
User to system

Module Conversion Method R-Ladder DAC, monotonicity with no missing codes

Capacitive Load <1uF
Module Keying (Backplane) Electronic
RTB Screw Torque (NEMA) 7-9 inch-pounds (0.8-1Nm)
RTB Keying User defined
RTB and Housing 20 Position RTB (1756-TBNH or TBSH)"?
Conductors
Wire Size #22 to #14 AWG (0.324 to 2.08 sq. mm) stranded!")
3/64 inch (1.2mm) insulation maximum
Category 9l3) )
Screwdriver Width for RTB 5/16 inch (8mm) maximum
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Environmental Conditions

Operating Temperature IEC 60068-2-1 (Test Ad, Operating Cold),

|EC 60068-2-2 (Test Bd, Operating Dry Heat),
|EC 60068-2-14 (Test Nb, Operating Thermal Shock):
0o 60°C (32 to 140°F)

Storage Temperature |EC 60068-2-1 (Test Ab, Un-packaged Non-operating Cold),

IEC 60068-2-2 (Test Bb, Un-packaged Non-operating Dry Heat),
IEC 60068-2-14 (Test Na, Un-packaged Non-operating Thermal Shock):
—40 to 85°C (—40 to 185°F)

Relative Humidity |EC 60068-2-30 (Test Db, Un-packaged Non-operating Damp Heat):
5 t0 95% non-condensing
Vibration |EC 60068-2-6 (Test Fc, Operating):
2g @ 10-500Hz
Shock |EC 60068-2-27 (Test Ea, Unpackaged shock):
30g
Non-Operating Shock |EC 60068-2-27 (Test Ea, Unpackaged shock):
50g
Emissions CISPR 11:

Group 1, Class A

ESD Immunity |EC 61000-4-2:

B6kV contact discharges
8kV air discharges

Radiated RF Immunity |EC 61000-4-3:

10V/m with 1kHz sine-wave 80%AM from 30MHz to 1000MHz
10V/m with 200Hz 50% Pulse 100%AM at 900Mhz

EFT/B Immunity |EC 61000-4-4:
+2kV at:5kHz on signal ports
Surge Transient Immunity IEC 61000°4-5:
+2kV ling-earth (CM) on shielded ports
Conducted RF Immunity |EC 61000-4-6:
| 10Vrms with 1kHz sine-wave 80%AM from 150kHz to 80MHz
Enclosure Type Rating ["None (open-style)
Certifications uL UL Listed Industrial Control Equipment
(when product is marked) CSA CSA Certified Process Control Equipment
CSA CSA Certified Process Control Equipment for Class |, Division 2 Group
A,B,C,D Hazardous Locations
FM FM Approved Equipment for use in Class | Division 2 Group A,B,C.D
Hazardous Locations
cEd European Union 89/336/EEC EMC Directive, compliant with:
EN 50082-2; Industrial Immunity
EN 61326; Meas./Control/Lab., Industrial Requirements
EN 61000-6-2; Industrial Immunity
EN 61000-6-4; Industrial Emissions
C-Tick®  Australian Radiocommunications Act, compliant with:
AS/NZS CISPR 11; Industrial Emissions
EEx®) European Union 94/9/EEC ATEX Directive, compliant with:

EN 50021; Potentially Explosive Atmospheres, Protection "n" (zone 2)

(1
(2)
(3)
(4
(5)

For more information on this specification, see Appendix E.
Maximum wire size will require extended housing - 1756-TBE.

Use this conductor category information for planning conductor routing as described in the system level installation manual.
Refer to publication 1770-4.1 Industrial Automation Wiring and Grounding Guidelines.
See the Product Certification link at www.ab.com for Declarations of Conformity, Certificates, and other certification details.
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1756-0F8 Specifications

Number of Outputs

8 voltage or current outputs

Module Location 1756 ControlLogix Chassis
Backplane Current 150mA @ 5.1V dc & 210mA @ 24V dc
Backplane Power 5.8W
Power Dissipation within Module 4.92W - 8 channel current
Thermal Dissipation 16.78 BTU/hr.
Output Range +/-10.4V
0to21mA
Resolution 15 bits across 10.4V - 320uV/bit — Voltage

15 bits across 21mA - 650nA/bit — Current

Data Format

Left justified, 2s complement — Integer mode
|EEE 32 bit — Floating point mode

Open Circuit Detection

Current output only (Output must be set to >0.1mA)

Output Overvoltage Protection

24V dc

Output Short Circuit Protection

Electronically currentdimited.to 21mA or less

Drive Capability

>2000Q2 — Voltage [ @
0-750Q —Current

Output Settling Time

<2ms to 95% of final value with resistive loads

Calibrated Accuracy!")

Better tﬁao_.%"_b of range from 4mA to 21mA, -10.4V to 10.4V

Calibration Interval

Output Offset Drift with Temperature

Iwelve months — Typical

50 u_V/°C — Voltage
100nA/°C — Current

Gain Drift with Temperature

25 ppm/°C — Voltage
520uV/°C
50 ppm/°C — Current
1.05pA/°C

Module Error over Full
Temperature Range!”

0.15% of range — Voltage
0.3% of range — Current

Module Scan Time for all Channels

12ms minimum — Floating point mode
8ms minimum — Integer

Isolation Voltage
User to system

250V
100% tested at 2550V dc for 1 second

Module Conversion Method

R-Ladder DAC, monotonicity with no missing codes

RTB Screw Torque (NEMA)

7-9 inch-pounds (0.8-1Nm)

Module Keying (Backplane) Electronic
RTB Keying User defined
RTB and Housing 20 Position RTB (1756-TBNH or TBSH)"?
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Environmental Conditions

Operating Temperature

IEC 60068-2-1 (Test Ad, Operating Cold),

|EC 60068-2-2 (Test Bd, Operating Dry Heat),

|EC 60068-2-14 (Test Nb, Operating Thermal Shock):
0 to 60°C (32 to 140°F)

Storage Temperature

|EC 60068-2-1 (Test Ab, Un-packaged Non-operating Cold),

IEC 60068-2-2 (Test Bb, Un-packaged Non-operating Dry Heat),

|EC 60068-2-14 (Test Na, Un-packaged Non-operating Thermal Shock):
—40 to 85°C (—40 to 185°F)

Relative Humidity

|EC 60068-2-30 (Test Db, Un-packaged Non-operating Damp Heat):
5to 95% non-condensing

Vibration |IEC60068-2-6 (Test Fc, Operating):
29 @ 10-500Hz

Shock IEC60068-2-27 (Test Ea, Unpackaged shock) S
Operating 30g
Non-operating 50g

Emissions CISPR 11: v
Group 1, Class A

ESD Immunity IEC 61000-4-2: N\
BkV contact discharges
8kV air discharges

Radiated RF Immunity IEC 61000-4-3:

10V/m with 1kHz sine-wave 80%AM from 30MHz to 1000MHz
10V/m with-200Hz 50% Pulse 100%AM at 900Mhz

EFT/B Immunity IEC 61000-4-4:

+2kV at 5kHz.on signal ports
Surge Transient Immunity IEC 61000-4-5:

+2kV line-earth (CM) on shielded ports
Conducted RF Immunity \IEC 61000-4-6:

10Vrms with 1kHz sine-wave 80%AM from 150kHz to 80MHz

Enclosure Type Rating

None (open-style)

Conductors
Wire Size #22 to #14 AWG (0.324 to 2.08 sq. mm) stranded!")
3/64 inch (1.2mm) insulation maximum
Category 53) 14)
Screwdriver Width for RTB 5/16 inch (8mm) maximum

Certifications
(when product is marked)

uL UL Listed Industrial Control Equipment
CSA CSA Certified Process Control Equipment

CSA CSA Certified Process Control Equipment for Class I, Division 2 Group

AB,C.D Hazardous Locations

M FM Approved Equipment for use in Class | Division 2 Group A,B,C,D

Hazardous Locations

CE® European Union 89/336/EEC EMC Directive, compliant with:
EN 50082-2; Industrial Immunity
EN 61326; Meas./Control/Lab., Industrial Requirements
EN 61000-6-2; Industrial Immunity
EN 61000-6-4; Industrial Emissions

C-Tick™  Australian Radiocommunications Act, compliant with:
AS/NZS 2064; Industrial Emissions

EExY) European Union 94/9/EEC ATEX Directive, compliant with:
EN 50021; Potentially Explosive Atmospheres, Protection “n”

(1
(2)
(3)
(4)
(5)

For more information on this specification, see Appendix E.

Maximum wire size requires extended housing - 1756-TBE.

Use this conductor category information for planning conductor routing as described in the system level installation manual.
Refer to publication 1770-4.1 Industrial Automation Wiring and Grounding Guidelines.

See the Product Certification link at www.ab.com for Declarations of Conformity, Certificates, and other certification details.

Publication 1756-UM009B-EN-P - June 2003



A-24  Specifications

Notes:
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Appendix B

Communications Mode Tag

Names and Definitions

Tag Definitions

The set of tags associated with any module depends on the module

type and the communications format. For each operational mode,
integer or floating point, there are three sets of tags:

e input

e output

e configuration.

Integer Mode Tags

Table B.1, Table B.2 and Table B.3 list the tags that are available on
ControlLogix analog modules operating in integer mode.

IMPORTANT

Each application’s series of tags varies but no input
module application contains any tags that are not
listed here.

Integerinput Jags
Table B.1 Integer Input Tags
Tag Name Data Type | Applicable Definition:
Modules
ChannelFaults INT All Collection of individual channel fault bits in one word. Can address individual
channel fault via bit notation: ex. ChannelFaults 3 for channel 3
ChOFault BOOL All Individual channel fault status bit. Indicates a “hard” fault has occurred on the
channel which means: calibration is ongoing; or if an input, an overrange or
underrange condition is present; or if an output, a low or high clamp condition
is occurring. These bits are also set by the controller if communications are
lost with the I/0 module.
ModuleFaults INT All Collection of all module level fault bits
AnalogGroupFault BOOL All Indicates if a channel fault has occurred on any channel
InGroupFault BOOL All inputs Indicates if a channel fault has occurred on any input channel
Calibrating BOOL All Indicates if a calibration is currently in progress on any channel
CalFault BOOL All Status bit indicating if any channel has a “bad” calibration. “Bad” calibration
means the last attempt to calibrate the channel failed with an error
CJUnderrange BOOL 1756-1T61 and Status bit to indicate if the Cold Junction reading is currently beneath the
1756-IT612 lowest detectable temperature of 0.0 degrees Celsius
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Table B.1 Integer Input Tags

Tag Name Data Type | Applicable Definition:
Modules
CJOverrange BOOL 1756-1T61 and Status bit to indicate if the Cold Junction reading is currently above the
1756-1T612 highest detectable temperature of 86.0 degrees Celsius
ChannelStatus INT All Collection of individual channel status bits
ChOUnderrange BOOL All'inputs Alarm bits indicating the channel’s input is less than the minimum detectable
input signal
ChOQverrange BOOL All'inputs Alarms bit indicating the channel’s input is greater than the'maximum
detectable input signal
ChOData INT All inputs The channel input signal represented in counts where -32,768 counts is the
minimum detectable input signal and 32,767 counts is the maximum
detectable
CJData INT 1756-1T61 and The cold junction sensor temperature in.counts where -32,768 counts is 0
1756-1T612 degree Celsius and 32,767 counts is 86 degrees Celsius
CSTTimestamp Array of All (if the CST Timestamp taken at time the input data was sampled, or if an output when the
DINT connection is output was applied, and placed in.terms of Coordinated System Time which is
selected) a 64 bit quantity in microseconds.coordinated across the rack. Must be
addressed in 32 bit chunks as.an array
RollingTimestamp INT All Timestamp taken at time the input data was sampled, or if an output when the
output was applied, which is in terms of milliseconds relative solely to the
individual module
Integer Ouiput Tags;
Table B.2 Integer Output Tags
Tag Name Data Type | Applicable Definition:
Modules
ChOData INT All-outputs The value the channel is to output in counts where the minimum producible
output is -32,768 counts and 32,767 counts is the maximum producible
ChODataEcho INT All outputs The value the channel is currently outputting in counts where -32,768 counts
is the minimum producible output signal and 32, 767 counts is the maximum
producible
OutGroupFault BOOL All outputs Indicates if a channel fault has occurred on any output channel
ChOInHold BOOL All outputs Bit which indicates if the output channel is currently holding until the Output
value sent to the module (O tag ChOData) matches the current output value (I
tag ChOData) within 0.1% of the channel’s full scale
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Table B.3 Integer Configuration Tags

Integer Configuration Tags

Tag Name Data Type | Applicable Definition
Modules
CJDisable BOOL All'inputs (only Disables the cold junction sensor which turns off cold junction compensation
used for the when linearizing thermocouple inputs
1756-IT6l and
1756-IT612)
RealTimeSample INT All input Determines how often the input signal is to be sampledin terms of
milliseconds
ChORangeNotch SINT 1756-IFGCIS, Configures the channel’s input range and notch filter settings. The input range
1756-IF6l, is the upper nibble (bits 4-7) and determines the signal range the input
1756-IR6l, channel can detect. Input range values are as follows:
1756-IT6l and
1756-1T612 0=-10to 10V (1756-IF6l)
1=0to 5V (1756-IF6l)
2=0to 10V (1756-IF6l)
3 =0to 20mA (1756-IF6CIS-and.1756-IF6I)
4 =-12to 78mV (1756-IT61 and1756-1T612)
5=-12 to 30mV (1756-1T61 and 1756-1T612)
6 =1 to 487Q (1756-IR6l)
7=2to0 1,000Q (1756<IR6l)
8 =41to0 2,000Q {1756-IR6l)
9=8to 4,020Q (1756-IR6I)
The notch filter provides superior frequency filtering at the selected value and
its harmonics. The notch filter is the lowest nibble (bits 0-3)
0=10Hz
1 =50Hz
2 =60Hz
3=100Hz
4 = 250Hz
5=1,000Hz
ProgToFaultEn BOOL Alloutputs The program to fault enable bit determines how the outputs should behave if a
communications fault were to occur while the output module is in the program
mode. When set the bit will cause the outputs to transition to their
programmed fault state if a communications fault occurs while in the program
state. If not set, outputs will remain in their configured program state despite
a communications fault occurring
Ch0Config SINT All outputs Contains all individual configuration bits for channel
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Table B.3 Integer Configuration Tags

Tag Name Data Type | Applicable Definition
Modules
ChOHoldForlnit BOOL All outputs When set configures the channel to hold, or not change, until initialized with a

value within 0.1% of full scale of its current value when one of the following
conditions occurs:

1 =Module initial connection (power up)
2 =Module transition from Program mode back to Run mode
3 =Module reestablishes communications after fault

ChOFault Mode BOOL All outputs Selects the behavior the output channel should take if a communications fault
were to occur. Either hold last state (0) or go to a usér defined
value (1). ChOFaultValue defines the value to go to onfault if the bit is set

ChOProgMode BOOL All outputs Selects the behavior the output channel when transitioned into Program
mode. Either hold last state (0) or go to a user defined value (1). ChOProgValue
defines the value to go to on fault if the bit is-set

ChORampToProg BOOL All outputs Enables ramping of the output value to a user defined program value,
ChOProgValue, when set. Ramping defines the maximum rate the output is
allowed to transition at based upon the configured ChORampRate

ChORampToFault BOOL All outputs Enables ramping of the'output value to a user defined fault value,
ChOFaultValue, when set. Ramping defines the maximum rate the output is
allowed to transition at based upon the configured ChORampRate

ChOFaultValue INT All outputs Defines the-value, in counts, the output should take on if a communications
fault occurs-when the ChOFaultMode bit it set

ChOProgValue INT All outputs Definesthe value, in counts, the output should take on when the connection
transitions to Program mode if the ChOProgMode bit is set

ChORampRate INT All outputs Configures the maximum rate at which the output value may change when
transitioning to either the ChOFaultValue or ChOProgValue if either the
ChORampToFault or ChORampToProg bits are set respectively. In terms of
percent full-scale per second
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Table B.4 Floating Point Input Tags

Floating Point Mode Tags

Table B.4, Table B.5 and Table B.3 list the tags that are available on
ControlLogix analog modules operating in floating point mode.

IMPORTANT

Each application’s series of tags varies but no input
module application contains any tags that are not
listed here.

Floating Point Input Tags

Tag Name Data Type | Applicable Definition:
Modules
ChannelFaults INT All Collection of individual channel fault bits in one word. Can address individual
channel fault via bit notation:ex. ChannelFaults 3 for channel 3
ChOFault BOOL All Individual channel fault status bit. Indicates a “hard” fault has occurred on the
channel which means:calibration is ongoing; or if an input, an overrange or
underrange condition is present; or if an output, a low or high clamp condition
is occurring. These bits-are also set by the controller if communications are
lost with the-l/Q module.
ModuleFaults INT All Collection of all module level fault bits
AnalogGroupFault BOOL All Indicates if a channel fault has occurred on any channel
InGroupFault BOOL All inputs Indicates if a channel fault has occurred on any input channel
Calibrating BOOL All Indicates if a calibration is currently in progress on any channel
CalFault BOOL All Status bit indicating if any channel has a “bad” calibration. “Bad” calibration
means the last attempt to calibrate the channel failed with an error and was
aborted
CJUnderrange BOOL 1756-1761 and Status bit to indicate if the Cold Junction reading is currently beneath the
1756-IT612 lowest detectable temperature of 0.0 degrees Celsius
CJOverrange BOOL 1756-1T61 and Status bit to indicate if the Cold Junction reading is currently above the
1756-IT612 highest detectable temperature of 86.0 degrees Celsius
ChOStatus INT All Collection of individual channel status bits
ChOCalFault BOOL All inputs Status bit indicating if the channel has a “bad” calibration. “Bad” calibration
means the last attempt to calibrate the channel failed with an error and was
aborted
ChOUnderrange BOOL All inputs Alarm bits indicating the channel’s input is less than the minimum detectable

input signal
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Table B.4 Floating Point Input Tags

Tag Name Data Type | Applicable Definition:
Modules
Ch0Qverrange BOOL All inputs Alarms bit indicating the channel’s input is greater than the maximum

detectable input signal

ChORateAlarm BOOL All inputs Alarm bit which sets when the input channel’s rate of change exceeds the
configured ChOConfigRateAlarmLimit. Remains set until the rate change drops
below the configured limit unless latched via ChOConfigRateAlarmLatch in the
configuration

ChOLAlarm BOOL All inputs Low alarm bits which sets when the input signal moves:beneath the
configured low alarm trigger point, ChOConfigLAlarmLimit. Remains set until
the input signal moves above the trigger point, unless latched via
Ch0ConfigProcAlarmLatch or the input is still within the configured alarm
deadband, Ch0ConfigAlmDeadband, of the low alarm trigger point

ChOHAlarm BOOL All inputs High alarm bit which sets when the‘input signal moves above the configured
high alarm trigger point, ChOConfigHAlarmLimit. Remains set until the input
signal moves below the trigger paint, unless latched
viaCh0ConfigProcAlarmLatch or-the.input is still within the configured alarm
deadband, Ch0ConfigAlmDeadband, of the high alarm trigger point

ChOLLAlarm BOOL All inputs Low low alarm bit which sets.when the input signal moves beneath the
configured low low alarm trigger point, ChOConfigLLAlarmLimit. Remains set
until the input signal. moves above the trigger point, unless latched via
Ch0ConfigProcAlarmLatch or the input is still within the configured alarm
deadband;, Ch0CorifigAlmDeadband, of the low low alarm trigger point

CHOHHAlarm BOOL All inputs High high alarm bit which sets when the input signal moves above the
configured high high alarm trigger point, ChOConfigProcAlarmLimit. Remains
set until the input signal moves below the trigger point, unless latched via
ChOConfigAlmDeadband, of the high high alarm trigger point

ChOData REAL All inputs The channel input signal represented in engineering units. The input signal is
measured and then scaled based on the user configuration
CJData REAL 1756-IT6l and The cold junction sensor temperature in degrees Celsius or Fahrenheit
1756-1T612
CSTTimestamp Array of All (if the CST Timestamp taken at time the input data was sampled, or if an output when the
DINT connection is output was applied, and placed in terms of Coordinated System Time which is
selected) a 64 bit quantity in microseconds coordinated across the rack. Must be

addressed in 32 bit chunks as an array

RollingTimestamp INT All inputs Timestamp taken at time the input data was sampled, or if an output when the
output was applied, which is in terms of milliseconds relative solely to the
individual module
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Table B.5 Floating Point Qutput Tags

Floating Point Output Tags

Tag Name

Data Type

Applicable
Modules

Definition:

Ch0Data

REAL

All outputs

The value the channel is set to output in engineering units based upon the
configured scaling for the channel

ChODataEcho

REAL

All outputs

The value the channel is currently outputting in engineering units based upon
the configured user scaling. Will match the requested output value, O tag
ChOData, unless: in Program mode, calibrating, beneath Low Limit, above High
Limit, currently ramping or In Hold

OutGroupFault

BOOL

All outputs

Indicates if a channel fault has occurred on any output.channel

ChONotANumber

BOOL

All outputs

Bit indicating the received output value from-the controller, O tag ChOData,
was an invalid |IEEE floating point value. When anvinvalid value is received, the
output value holds its last known valid state

ChQInHold

BOOL

All outputs

Bit which indicates if the output.channel is currently holding until the Qutput
value sent to the module (O tag Ch0Data) matches the current output value (I
tag ChOData) within 0.1% of the channel’s full scale

CHORampAlarm

BOOL

All outputs

Alarm bit which sets when the requested output value, ChOConfigRampToRun
set, and the differenice between the new output value requested and the
current output exceeds the configured ramp limit, ChOConfigMaxRampRate.
The bit will remain.set until ramping ceases unless the alarm is latched via
ChOConfigRampAlarmiLatch

ChOLLimitAlarm

BOOL

All outputs

Alarm bit which sets when the requested output value, ChOData, is below the
configured low limit, ChOConfigLowLimit, in which case the output will stop at
the configured low limit which the echo will reflect. Remains set until the
requested output moves above the low limit unless latched by
ChOConfigLimitAlarmLatch

ChOHLimitAlarm

BOOL

All outputs

Alarm bit which sets when the requested output value, Ch0Data, is above the
configured high limit, ChOConfigHighLimit, in which case the output will stop
at the configured high limit which the echo will reflect. Remains set until the
requested output moves below the high limit unless latched by
ChOConfigLimitAlarmLatch
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Floating Point Configuration Tags

Table B.6 Floating Point Configuration Tags

Tag Name Data Type | Applicable Definition
Modules
RemoteTermination BOOL 1756-1T61 and Indicates if the cold junction sensor is mounted on a remote termination block
1756-1T612 when set, rather than on the local terminal block. Needed for proper cold
junction compensation when linearizing thermocouples
CJDisable BOOL 1756-1T6l and Disables the cold junction sensor which turns off cold junction compensation
1756-1T612 when linearizing thermocouple inputs
TempMode BOOL 1756-IR6, Controls the temperature scale to use on the modulé:
1756-1T6l and
1756-1T612 0 = Celsius
1 = Fahrenheit
ProgToFaultEn BOOL All outputs The program to fault enable bit determines how the outputs should behave if a
communications fault were to accurwhile the output module is in the program
mode. When set, the bit will cause the outputs to transition to their
programmed fault state if a communications fault occurs while in the program
state. If not set, outputs.will remain in their configured program state despite
a communications fault ogcurring
RealTimeSample INT All input Determines how often the input signal is to be sampled in terms of
milliseconds
CJOffset REAL 1756-1T6l and Provides a'user selected offset to add into the read cold junction sensor value.
1756-1T612 Allows.a sensor with a built in bias to be compensated for
Ch0Config Struct All Master structure beneath which the channel’s configuration parameters are

set.
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Table B.6 Floating Point Configuration Tags

Tag Name Data Type | Applicable Definition
Modules
ChOConfig INT 1756-IFGCIS, Configures the channel’s input range, sensor type and notch filter settings. The
RangeTypeNotch 1756-IF6l, input range is bits 8-11 and determines the signal range the input channel can
1756-IR6, detect. Input range values are as follows:
1756-IT6l and
1756-1T612 0=-10to 10V (1756-IF6l)
1=0to 5V (1756-IF6l)
2=0to 10V (1756-IF6l)
3 =0to 20mA (1756-IF6CIS and 1756-IF6l)
4 =-12 to 78mV (1756-IT6l and 1756-1T612)
5=-12 to 30mV (1756-1T61 and 1756-1T6I2)
6 =110 487Q (1756-IR6I)
7=2101,000Q (1756-IR6l)
8 =410 2,000€2 (1756-IR6l)
9=28to0 4,020Q2 (1756-IR6l)
Sensor type is bits 4-7 and selects the sensor type to use for linearization on
the 1756-IR6I, IT6I. Sensor typesvalues are as follows:
0 =no linearization, © (1756-IR6l), mV (1756-IT6l and 1756-1T612)
1'=100Q2 Platinum 385 (1756-IR61) B (1756-IT6l and 1756-IT612)
2 =200Q Platinum 385 (1756-1R6l), C (1756-IT6l and 1756-1T612)
3 =500Q2 Platinum 385 (1756-IR6l), E (1756-1T61 and 1756-1T6I2)
4 =1000Q Platinum 385 (1756-IR61), J (1756-IT6I and 1756-IT612)
5 =100Q2 Platinum 3916 (1756-IR6l), K (1756-1T61 and 1756-1T6I2)
6 = 200Q2 Platinum 3916 (1756-IR6l), N (1756-IT6l and 1756-1T612)
/7 =500Q Platinum 3916 (1756-IR6l), R (1756-1T61 and 1756-1T612)
8= 1000Q2 Platinum 3916 (1756-IR6l), S (1756-1T6l and 1756-IT612)
9 =102 Copper 427 (1756-IR6l), T (1756-1T61 and 1756-1T6I2)
10 =120 Nickel 672 (1756-IR6l), TXK/XK (L) (1756-1T612)
11 =100 Nickel 618 (1756-IR6l), D (1756-1T612)
12 =120Q Nickel 618 (1756-1R6l)
13 =200 Nickel 618 (1756-1R6l)
14 =500Q2 Nickel 618 (1756-1R6l)
The notch filter provides superior frequency filtering at the selected value and
its harmonics. The notch filter is the lower nibble (bits 0-3)
0=10Hz
1 =50Hz
2 =60Hz
3=100Hz
4 = 250Hz
5=1,000Hz
ChOConfigAlarm BOOL All Disables all alarms for the channel
Disable
Ch0ConfigProcess BOOL All'inputs Enables latching for all four process alarms: low, low low, high and high high.
AlarmLatch Latching causes the process alarm to remain set until an unlatch service is
explicitly sent to the channel or alarm
ChOConfigRate BOOL All inputs Enables latching for the rate alarm. Latching causes the rate alarm to remain
AlarmLatch set until an unlatch service is explicitly sent to the channel or alarm
ChOConfigDigital INT All inputs A non-zero value enables the filter, providing a time constant in milliseconds
Filter used in a first order lag filter to smooth the input signal

Publication 1756-UM009B-EN-P - June 2003



B-10  Tag Definitions

Table B.6 Floating Point Configuration Tags

Tag Name Data Type | Applicable Definition
Modules
Ch0ConfigTenOhm INT 1756-IR6! A value from -100 to 100 which represents -1.00 to 1.00Q2 and is an offset
Offset used when linearizing a 10Q2 copper sensor type’s input
Ch0ConfigRate INT All inputs The trigger point for the rate alarm status bit which will set if the input signal
AlarmLimit changes at a rate faster than the configured rate alarm. Configured in percent
full scale per second
Ch0ConfigLow REAL All One of four points used in scaling. The low signal is in terms of the inputs
Signal signal units and corresponds to the low engineering term when scaled. The
scaling equation is as follows:
(Signal - Low Signal) x (High Engineering - Low Engineering)
Data = + LowEngineering
(High Signal - Low Signal)
Ch0ConfigHigh REAL All One of four points used in scaling. The high Signal is in terms of the inputs
Signal signal units and corresponds to the high engineering term when scaled. The
scaling equation is as follows:
(Signal - Low Signal) x (High Engineering - Low Engineering)
Data = + LowEngineering
(High'Signal - Low Signal)
Ch0ConfigLow REAL All One of four points used in scaling. The low engineering helps determine the
Engineering engineering units the signal values scale into. The low engineering term
corresponds to the low signal value. The scaling equation used is:
(Signal.~Low Signal) x (High Engineering - Low Engineering)
Data = + LowEngineering
(High Signal - Low Signal)
C0ConfigHigh REAL All One of four points used in scaling. The high engineering helps determine the
Engineering engineering units the signal values scale into. The high engineering term
corresponds to the high signal value. The scaling equation used is:
(Signal - Low Signal) x (High Engineering - Low Engineering)
Data = + LowEngineering
(High Signal - Low Signal)
Ch0ConfigLAlarm REAL All'inputs The low alarm trigger point. Causes the ChOLAlarm to trigger when the input
Limit signal moves beneath the configured trigger point. In terms of engineering
units
Ch0ConfigHAlarm REAL All inputs The high alarm trigger point. Causes the ChOHAlarm to trigger when the input
Limit signal moves above the configured trigger point. In terms of engineering units
ChOConfigLLAlarm REAL All inputs The low low alarm trigger point. Causes the ChOLLAlarm to trigger when the
Limit input signal moves beneath the configured trigger point. In terms of
engineering units
Ch0ConfigHH REAL All inputs The high high alarm trigger point. Causes the ChOHHAIlarm to trigger when the
AlarmLimit input signal moves above the configured trigger point. In terms of engineering
units
ChOConfigAlarm REAL All inputs Forms a deadband around the process alarms which causes the corresponding
Deadband process alarm status bit to remain set until the input moves beyond the trigger
point by greater than the amount of the alarm deadband
Ch0ConfigCalBias REAL All inputs A user configurable offset added directly into the data, ChOData. used to
compensate for inherent sensor offset
Ch0ConfigConfig INT All outputs Collection of channel’s individual configuration bits
Bits
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Table B.6 Floating Point Configuration Tags

Tag Name Data Type | Applicable Definition
Modules
ChOConfigHoldForinit | BOOL All outputs When set configures the channel to hold, or not change, until initialized with a
value within 0.1% of full scale of its current value when one of the following
conditions occurs:
1 = Module initial connection (power up)
2 = Module transition from Program mode back to Run mode
3 = Module reestablishes communications after fault
ChOConfigRamp BOOL All outputs Enables latching for the rate alarm. Latching causes the rate alarm to remain
AlarmLatch set until an unlatch service is explicitly sent to the channel or alarm
ChOConfigLimit BOOL All outputs Enables latching for the clamp limit alarms. Latching causes the limit alarms
AlarmLatch to remain set until an unlatch service is explicitly serit to the channel or alarm
Ch0ConfigFault Mode | BOOL All outputs Selects the behavior the output charinel should take if a communications fault
were to occur. Either hold last state (0) or go to a user defined value (1).
ChOConfigFaultValue defines the value to go to on fault if the bit is set
Ch0ConfigProg BOOL All outputs Selects the behavior the output channel when transitioned into Program
Mode mode. Either hold last state (0) or.go to a user defined value (1).
ChOConfigProgValue defines the value to go to on program if the bit is set
Ch0ConfigRampTo BOOL All outputs Enables ramping.of the output value during Run mode between the current
Run output level and a newly requested output. Ramping defines the maximum
rate the output.is.allowed to transition at based upon the configured
ChOConfigRampRate
Ch0ConfigRampToProg | BOOL All outputs Fnablesfamping of the output value to a user defined program value,
ChOConfigProgValue, when set. Ramping defines the maximum rate the output
is allowed to transition at based upon the configured ChOConfigRampRate
ChOConfigRampToFaul | BOOL All outputs Enables ramping of the output value to a user defined fault value,
t ChOFaultValue, when set. Ramping defines the maximum rate the output is
allowed to transition at based upon the configured ChOConfigRampRate
ChOConfigMax INT Alloutputs Configures the maximum rate at which the output value may change when
RampRate transitioning to either the ChOConfigFaultValue or ChOConfigProgValue if
either the ChOConfigRampToFault or ChOConfigRampToProg bits are set
respectively, or in Run mode if ChOConfigRampToRun is set. In terms of
percent full-scale per second
Ch0ConfigFault REAL All outputs Defines the value, in engineering terms, the output should take on if a
Value communications fault occurs when the ChOConfigFaultMode bit it set
ChOConfigProg REAL All outputs Defines the valug, in engineering units, the output should take on when the
Value connection transitions to Program mode if the ChOConfigProgMode bit is set
Ch0ConfigLow REAL All outputs Defines the minimum value the output is allowed to take on within the
Limit process. If an output beneath the low limit is requested, the ChOLLimit alarm
is set and the output signal will remain at the configured low limit
ChOConfigHigh REAL All outputs Defines the maximum value the output is allowed to take on within the
Limit process. If an output above the high limit is requested, the ChOHLimit alarm is

set and the output signal will remain at the configured high limit
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Notes:
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Appendix C

Using Message
Instructions

Using Ladder Logic To Perform Run Time
Services and Reconfiguration

You can use ladder logic to perform run time services on your
module. For example, page 10-10 shows how to unlatch.alarms on
the 1756-IF6I module using RSLogix 5000. This appendix provides an
example of how to unlatch those same alarms without using
RSLogix 5000.

In addition to performing run time sefvices, you can use ladder logic
to change configuration. Chapter 10 explained how to use the RSLogix
5000 software to set configuration parameters in your ControlLogix
analog I/O module. Some of these parameters may also be changed
through ladder logic.

In ladder logic, yourcan.use message instructions to send occasional
services to any ControlLogix I/O module. Message instructions send
an explicit service to the module, causing specific behavior to occur,
for example, unlatching a high alarm.

Message instructions maintain the following characteristics:

e messages use unscheduled portions of system
communications bandwidth

e one service is performed per instruction

¢ performing module services does not impede module
functionality, such as sampling inputs or applying new outputs
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Processing Real-Time Control and Module Services

Services sent via message instructions are not as time critical as the
module behavior defined during configuration and maintained by a
real-time connection. Therefore, the module processes messaging

services only after the needs of the I/O connection have been met.

For example, you may want to unlatch all process alarms on the
module, but real-time control of your process is still occurring using
the input value from that same channel. Because the.input value is
critical to your application, the module prioritizes the sampling of
inputs ahead of the unlatch service request.

This prioritization allows input channels to be sampled at the same
frequency and the process alarms to betinlatched in the time between
sampling and producing the real-time-input data.

One Service Performed Per Instruction

Message instructions will-only cause a module service to be
performed once perexeeution. For example, if a message instruction
sends a servic¢ to the module to unlatch the high high alarm on a
particular channel; that channel’s high high alarm will unlatch, but
may be set on a subsequent channel sample. The message instruction
must then be reexecuted to unlatch the alarm a second time.
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Creating a New Tag

Double-click here to
enter the Main Routine

After adding a message

instruction to a rung, you must 0
create a tag for the message

instruction

A. Right-click on the

question mark (?) to see
this pull-down menu.

B. Click on New Tag.

A.Name the tag.

B. Choose the Base tag type.

C. Choose the Message data type.

D. Choose the Controller scope.
IMPORTANT: Message tags can only

be created with the
Controller Scope.

This ladder logic is written in the Main Routine.

', RSLogix 5000 - Unlatch_Alan

File Edi View Search Loge O

a|=E & -lEe

Offline - INnFnl:as

Driver AB_DF1-1

5451 Contraler Unlateh_Alarm_Ex
i [ Controller Tags
L3 Controller Fault Handier
i (3 Power-Up Handler
EFE3 Tasks
i 2 MainTask
| B8 ManProgram

@

5] E|E ]

MSG

1 I Meszage

]
i
[»

Cut Instruction Chil+

LCopy Instuction Chil+C
[End) Easte [Etr
Delete Instruction Del
Add Ladder Element. .. Alt+ns
Edit Instruction Enter

Edit b Bit [ perand [Mescrptian EirHD

Femaye Face

GoTa.. Chl+G

You must fill in the following information on the New Tag pop-up:

IMPORTANT

We suggest you name the tag to indicate what
module service is sent by the message instruction.
For example, the message instruction below is used
to unlatch a high alarm, and the tag is named to
reflect this.

Hame [5lotT_CHO_H_flarm_Uristch
Description: ;l Cancel |
LI Help |

Tag Type: (+ Base

" Alias

" Produced |1 jcnnsumers

' Consumed
ata Type: “NWESSAGE | oortigue.
Scope: Ainalog_| Ofcontroller) j
Shyle: I j
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Enter Message Configuration

After creating a new tag, you must enter message configuration.

e

o

Type - Unconfigured
Message-Control

Click here to see the message
configuration pop-up screens

e
e
e
e

[End)

Enter message configuration on the following screens:

¢ Configuration pop-up screen

e Communications pop-up screen

A description of the purpose andrset-up of each screen follows.

IMPORTANT In RSLogix 5000, version 10 and greater, the message

configuration screens changed significantly to make
it easier for you to configure you messages.

Forexample, in version 9 and earlier, depending
on.the Message Type, you are required to configure
some combination of the following:

e Service Code

e Object Type

e Object ID

e Object Attribute

e Source

e Number of Elements
e Destination

In version 10 and greater, however, you are only
required to choose a Service Type. RSLogix 5000 fills
in most of the fields listed above. You are only
required to configure the Instance field; Instance
represents the module channel on which the service
is performed, if appropriate

The following sections show how to configure
messages with RSLogix 5000, versions 9 and earlier
and RSLogix 5000, versions 10 and greater.
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RSLogix 5000, version 9 and earlier

Configuration Pop-Up Screen

This pop-up screen provides information on what module service to
perform and where to perform it. For example, you must use this
screen to unlatch high high alarms (module service) on channel 0 of a
1756-IF6I module (where to perform service).

RSLogix 5000, version 10 and greater

Message Configuration - Slot1_Ch0_HH_Alarm_unlatch Message Configuration - Slot1_Ch0_H_Alarm_Unlatch
Configuration | Communicationl Configuration™ | Cemnurication| Tag |
- b Type: CIP G o
tessage Type: ICIF‘ Generic j Rl I enene —‘
Service Code: |4b [Hex] Source: I ‘I ?:ggce Ia|Ch Ainalog High Alaim “ T o B jv
e Souree Lepgth i) 3‘ [Eptes]
3 0 B Unlatch Analog High High Alamyl] =
Object Type: 4 ) Num. Of Elements | = By 72 | Onlatch Anslog Low e 1) i — =
Object |D: |1 Biesfietiam | —_l. P50 Unlatch Analog Low Low Ajm (1] A -
EELS [BISEAIAE E(RE Instance: | Lirlateh High Alarmn (0] New Ta
. . Urdsteh Low Alarm (0] a0 |
Object Attibute: IBE [Hex) Lreate Tag. Unlatch Ramp &larm [A) hd
J Enable 2} Enable Waiting 2 Start ® Done [one Length: O
) Error Code: ™ Timed Out & () Enable ‘23 Enable Waiting ) Start ) Done Daone Length: O
(2} Enor Code: Extended Error Code: ™ Timed Out &
Enar Path:
Extended Eror Code: Emor Text:
Ok I Cancel Al Hel
2nnY 2 | oK I Cancel | Apply | Help |

In.the newer versions of RSLogix 5000, you can use a pull-down menu to
choose the Service Type. The list of available services includes multiple
services to unlatch high high, high, low low, low, ramp and rate alarms.

Table C.1 contains required configuration pop-up screen information
to perfori input module services. This information is only necessary
if you.are configuring the message with RSLogix 5000, versions 9 or
earlier:

Table C.1 Analog Input Modules Configuration Pop-Up Screen Information

Enter the following: To uniatch the To unlatch the To unlatch the To unlatch the To unlatch the
high high alarm: high alarm: low alarm: low low alarm: rate alarm:
Service Code 4B 4B 4B 4B 4B
Object Type 0A 0A 0A 0A 0A
Object ID") 1-60r1-8 1-60r1-8 1-60r1-8 1-60r1-8 1-6or1-8
(Channel Number)
Object Attribute 6E 6C 6B 6D 6F
Number of Elements 0 bytes 0 bytes 0 bytes 0 bytes 0 bytes

(1)

The 1756-IF16 module does not have any unlatchable features in the 16 channel mode.
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IMPORTANT A inp.ut or oqtput modules, the Object Attribute
determines which alarm feature for the selected

channel to unlatch. If this field is left blank, all
alarms for the selected channel will be unlatched.

You must send separate message instructions to
control specific alarms on each channel of the
module.

Also, Object ID represents channel number. For the
1756-1IF6I, 1756-IR61 and 1756-IT6I modules,
channels 0-5 are represented by @bject ID 1-6. For
the 1756-1F16 (in differential mode orly) and
1756-1F8 modules, channels 0-7 are represented by
Object ID 1-8.

Table C.2 contains required configuration pop-up screen information
to perform output module services: This information is only necessary
if you are configuring the message with RSLogix 5000, versions 9 or
earlier:

Table C.2 Analog Output Modules Configuration Pop-Up Screen Information

Enter the following: To unlatch the | To unlatch the To unlatch the
high alarm: low alarm: ramp alarm:
Service Code 4B 4B 4B
Object Type 0B 0B 0B
Object ID 1-6 or 1-8 1-6 or 1-8 1-6 or 1-8

(Channel'Number)

Object Attribute 6F 6E 70

Number of Elements 0 bytes 0 bytes 0 bytes
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Communications Pop-Up Screen

This pop-up screen provides information on the path of the message
instruction. For example, the slot number of a 1756-IF6I distinguishes
exactly which module a message is designated for.

IMPORTANT

Use the Browse button to see a list of the I/O
modules in the system. You choose a path when you
choose a module from the list.

You must name an I/O module during initial module
configuration to choose a path for your message
instruction.

RSLogix 5000, version 9 and earlier

Messzage Configuration - Slot1_Ch0_HH_Alarm_unlatch

Configuration Communicatinnl

Module Browser

[211756-0F Y1 Siot_2_ OFEvI
3117561816

¥ Show TreaView ok | Cancel Help

Use this w}aﬁﬂ:ﬁ—» Browse...
Browse button Slot_1_IFEl
to see a list. Commurization hethod AN
& CIP £ DH+  Channel: I 'l [estination Link: I 3 _!
(ol EIDTJ%;TD Source Link: I 3: Destination Node: I H: (Datall
e
[V Cache Connections «
2 Enable 2 Enable 'waiting 2 Start ® Done Daone Langth: 0
‘2 Error Code: [ Timed Out &
Extended Error Code:
Ok | CanceIJ Lpply Help
RSLogix 5000, version 10 and greater
Configuration Enmmumcalinnl Tag I
Use this SR pBromse
Browse button SlaL1_IFEl
to see a list. = ammuricaticn fethad

@R ETDE Cherne j' sttt Liks o 3:
o gLFL%E‘TD Seuree Link: [0 = Destination Node: [0 = ey

I” Connected [¥| Cache Conrestions: &
‘2 Enable 3 Enable Waiting L Shart ‘2 Daone Dione Length: 0
2 Ennor Code: Extended Error Cade: [ Timed Out ¢
Errar Path:
Errar Test

(1] I Cancel Lpply Help

+ Message Path Browser
Path [SloL1_IFEI

Slot_1_IFEI
-5 1/0 Corfiguration

O 1 755176 S|

L8 17se0Fs

GR Cancel Help
[oe e ] ¥Es 1]
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Rung 0 unlatches the high high alarm.—»

Rung 1 unlatches the high alarm.

Rung 2 unlatches the low-alarm.

Rung 3 unlatches the low low alarm.

Rung 4 unlatches the rate alarm.

Unlatch Alarms in the 1756-1F6l

Example Rungs 0-4 show how to unlatch the following alarms in a
1756-IF61 module, named Slot_1_IFG6I:

°

°

°

Channel 0 High high alarm - Rung 0
Channel 0 High alarm - Rung 1
Channel 0 Low alarm - Rung 2
Channel 0 Low low alarm - Rung 3

Channel 0 Rate alarm - Rung 4

IMPORTANT

An I/0O module must'be configured to latch alarms,
see pages 10-9 & 10-13, before you can perform
unlatch services using ladder logic. If an unlatch
service is received-by-a module not configured to
latch alarms,the message instruction will error.

Also, all-dalarms for channel 0 can be unlatched
simultaneously with a single message instruction by
leaving the object attribute field blank.

{ .* MainProgram - MainR@uling M= B
| Theck Alam b, 1 =
fiputbitto erable sel allow perform

Local 31.0ata
I

=)

nlatch Unlatch service
Local1 Igh’QHHAIarm MSG

=rls

Type - CIF Generic
tessage Control

BN
-
—ER3—

Click on the box in
each rung to see

Slot]_Chil HH_Alam_unlatch [T

Chack Alam bit. If 1 H
Input bitto enable  set allow perform the Conﬁg uration
Unlatch Unlatch service
LacalT:1.ChOHAkm MSG and
— =l= 1 E Type - CIP Generic EN— L
Message Cantrol Slat1_ChO_H_lam_unlateh [l -:DE::: communication
information
Check Alam bit, If .
Inputbit to encble  setallow perform pop-up associated
Urlatch Unlatch service - .
Locat31Data?  Local 1L, ChLAtam M5 with it. This
— s J E 3 E Type - CIF Geneic - —(EN); inf T
Messags Control Slot1_Chi)_L_Alam_unlatch [T js=cDN information is
[CERS—
=|| explained on the
4| ¥ | YMainRoutine 4 »
1| \MainRoutine / Il ] next page.
+% MainProgram - MainRouline (= 3
Check Alam bit, 1f =
Input bit o enable et allow perform
rlatch Unlatch service
Local31.Datad  Loeal 1. ChOLLAam M5 G
—3 JE JE Type - CIP Generic Leens—1
Message Cantral Slotl_Ch0_LL_Alarm_urlatch [E0]€ E=CDN e
LCERS—
Check Al bit. If
Irput bt to snabls set allow perfarm
nlatch Unlatch servics
Locat31Datad  Local Tl ChORateblam MSG
—r 4 1 E JE Type - CIP Generic EcEN—
Message Control Slot1_Ch0_Rate_alam_urlatch [T2]* =DM =
L CERS—
4 ¥ ]\ MainRoutine / 4 ] |
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This pop-up screen contains the
same information for each rung,
except for the Object Attribute
field. The information in this
field is as follows:

Rung 0 - 6e

Rung 1 - 6¢

Rung 2 - 6b

Rung 3 - 6d

Rung 4 - 6f

X 4
With the newer HSLog'ﬁ&ﬁ\

versions, you are only req
to choose a service type and
configure the instanc

Configuration Pop-Up Screens

The screen below shows the Configuration pop-up for Rung 0.

RSLogix 5000, version 9 and earlier

Message Configuration - Slot1_Ch0_HH_Alarm_unlatch

Meszafje Configusation - Slot1_Ch0_H_Alarm_Unlatch

CIF Generic |—
Unlatch &nalog High &larm 1) |—
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Communications Pop-Up Screens

The screen below shows the Communications pop-up for Rung 0.
This pop-up screen is the same for each rung of this example.

RSLogix 5000, version 9 and earlier

Messzage Configuration - Slot1_Ch0_HH_Alarm_unlatch

Configuration Communicatinnl

Path; [Slat_1_IFEI Browse...

Slat_1_IFEI

Communication Methad

@ CIF € DH+ Channel I ‘l Destination Link: =
¢ LEwith Source Link: I 3: Destination KNode: I 3: [[etal]

Source |

V' Cache Connections «

J Enable 3 Enable Waiting 3 Start ® Done Done Length 0
') Error Code: ™ Timed Out <

Extended Eror Code:

Cancel Loply | Help |

RSLogix 5000, version 10 and greater

Message Configuration - Slot1_ChOgHT Alarm_Walatéh [ x]

Configuration Enmmuni:at\nnl Tag ]

Ptk [Shot_1_IFE| Browse |

Slot_1_IFel

[Eammunization et

@ CF CnHs  Channel: I j' e stiration Lk IU 3:
) i Bouree Link: [0 | e = [ (=

rEell

™ Connected ¥ | Eachie Conreetions. &
) Enable () Enable Yaiing ) Start 2 Done Done Length: 0
2 Enror Code: Extended Enar Cade: ™ Timed Qut &
Eiror Path:
Eror Test:

oK I Cancel Aoply Help

T ed You must name an I/O module to set the message

path under that module’s communication tab.
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Unlatch Alarms in the 1756-0F6VI

Example Rungs 5-7 show how to unlatch the following alarms in a
1756-OF6VI module:

e High limit alarm - Rung 5

e Low limit alarm - Rung 6

e Ramp alarm - Rung 7

.* MainProgram - MainRouline !El
2 Click on the box
Input bit ta enable ) h
e in each rung to
Rung 5 unlatches the high limit alarm: 5 Lecefipeag  boca 21T F—r— e g
Message Control Siot2_Ch0_High_Limit_urlatch [ b see the
RS- . .
configuration
ITUWI%L‘DEEMT Local 21, ChOLLimitdl and
. ocal 3 Data ocal imitélarm MS G . .
T E TE
Rung 6 unlatches the low limit alarm. 8 It T R e :gEDE:_F | gommun!catlon
- information
|npu|ub:|$;name pop-up d h
LocakIData?  Local21 ChORampdlam - associated wit]
JF JE e - enernc
Rung 7 unlatches the ramp alarm. v o - Lfssagipﬁgmrnl 5102 Chil Riamp_dlam_urlaich [I]¢ :%N); . .
Fotns it. This
information is
(Ere) [ explained below.
][\ MainRoutine / AN TN ol |

Configuration Pop-Up Sereens

The screen below shows the Configuration pop-up for Rung 5.

RSLogix 5000, version 9 and earlier

RSLogix 5000, version 10 and greater

Message Configuration - Sot2_Ch) High Limit_uniatch
Configuration | Eommunicationl Configuration® | Cormmurication| Tag |
n ] Tupe: CIPG i -
Message Tvpe: I CIP Generic _'J SRl I enene [
5 S =
Service Code: [ Hex)  Souce | -l TE’)‘;:CE |Urlatch High &lam (0] |5 Seue= Element
Souree Lengttn In 3‘ (Butes]
Object Tvpe: b [Hex)  Hum. DfEIements:lU 3: [Bytes) i =
e |4b [FEz]] Elass: Ib [HE] s Iﬁ'
Object ID: 1 Destination; I j' Instance: [T el i New Tag |
Object Attribute: Ef [Hex) LCreate Tag.. |
(2 Enable ) Enable ‘Waiting b Start ® Done Done Length: 0
3 Error Code: ™ Timed Out € 3 Enable ) Enable Waiting ) Start ) Done Done Length: 0
v 2 Enror Code: Extended Enor Cods: ™ Timed Out &
Eiror Path:
Extended Ermor Code: Error Text:
()8 I Cancel Appl Hel,
| SEBY | 2 oK I Cancel | Apply I Help

This pop-up screen contains the same information
for each rung, except for the Object Attribute field.
The information in this field is as follows:

Rung 5 - 6f

Rung 6 - 6e

Rung 7 - 70

With the newer RSLogix 5000 versions, you are
only required to choose a service type and
configure the instance.
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Communications Pop-Up Screens

The screen below shows the Communications pop-up for Rung 5.
This pop-up is the same for each rung in this example.

RSLogix 5000, version 9 and earlier

Message Configuration - Slot2_Ch0_High_Limit_unlatch

Configuration Eommunicationl

Path; |Slat_2_OF&VI Browse. ..
Slat_2_OFEWVI

I

Cammurication i ethod

@ CF € DH+ Channel I 'l Destination Link:

Jd

¢ ClFwith Source Link: I 3: Destination Hade: =1 [Dictal]
Source | |
¥ Cache Connections &
D Enable 2 Enable “Waiting 2 Start ® Done Dore Lengtti 0
2 Enor Code: I~ Timed Dut &

Extended Error Code:

u] I Cancel ] Appli | Help

RSLogix 5000, version 10'and greater
Message Configuration - Slot1_ChD_Hg&larm=Unlatch E

Corfiguration® Communication"l Tag ]

Path: |Slot_2_OFEYI
Slat_2_0FRv

EammmuricatEr i et

= CP 0 0H+ Channel: I j' [Westifiation Link: ID 3:
¢ SR Saurce Link: |D = Destination Node: |D = (et

Siource s
™ Connected ¥ | Cache Connections. e
) Enable ) Enable Waiting ) Start 3 Done Done Length: O
3 Eror Con Extended Eror Code: [ Timed Out &
Error Path:
Error Text:
ak. Cancel | Apply | Help

T T I Gd You must name an I/O module to set the message

path under that module’s communication tab.
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Reconfiguring a 1756-1R61 Module

It is sometimes advantageous to change the functional operation of a
module in the ControlLogix system automatically via the user program
rather than using RSLogix5000 software to reconfigure it. This way,
changes in the process can dictate when the reconfiguration should
take place rather than the user performing that function manually.

The following steps are used in this example when reconfiguring a
module via ladder are:

1. Move new configuration parameters to the Configuration portion
of the Tag Structure associated with the module.

2. If you are using RSLogix 5000, version 10 or greater, use a
message instruction to send a Reconfigure Module service to the
same module.

If you are using RSLogix 5000, version 9 or earlier, use a
message instructionto send a Reset Module service to the same
module to trigger-sending the configuration data.

Before the new configuration parameters are sent to the module, the
user must make sure that their relationship to each other is in a format
the module will accept (see tables below).

IMPBRTANT Bec'onfiguring gnalog quules via ladder sh.ould be
limited to functions that involve the changing of

values only. We do not recommend that enabling or
disabling features be done via ladder. Use RSLogix
5000 to enable or disable these features.
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Table C.3 and Table C.4 list module parameters that may be changed

via ladder logic:

Table C.3 Permissible Analog Input Module Parameters to Change Via Ladder

Logic

Feature:

Restriction:

High Engineering Value

Must not be equal to low engineering value

Low Engineering Value

Must not be equal to high engineering value

High-High Alarm Value

Must be greater than or equal to high alarm value

High Alarm Value

Must be greater than low alarm value

Low Alarm Value

Must be less than high alarm value

Low-Low Alarm Value

Must be less than or equal to lov-alarm value

Deadband

Must be less than half of high alarm minus low alarm

Table C.4 Permissible Analog Output Module Parameters to Change Via Ladder

Logic
Feature: Restriction:
High Clamp Value!) Must be-greater than low clamp value

Low Clamp Value!")

Must be less than high clamp value

M The values for user-defined state at Fault or Program (set during initial configuration) must fall within the range

of the High and Low Clamp values.
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Considerations With This Ladder Logic Example

IMPORTANT The consid.erations li.sted in this s§ction only gpply if
you are using RSLogix 5000, version 9 or earlier.

If you are using RSLogix 5000, version 10 or
greater, none of these considerations apply.

Remember the following when using this method of module
reconfiguration using the reset service:

e When this method of reconfiguration is used on Output
modules, ALL module outputs will be reset to Zero for at least
three seconds

¢ This method of reconfiguration will cause a Major Fault in the
controller if the module was. initially configured to do so on the
following screen:

[ Module Properties - Local:3 (156161 104) [ %]
General Connection® | Module Infol Eonfigurationl Alarm Eonfigurationl Ealibrationl Backplanel
Requested Packet Interval (R I 25.03: ms  [25.0- 750.0 ms]
I™ Inhibit Module
ChOOSB a I\/Iajor Fault » v Major Fault On Controller If Connection Failz “While in Fun Mode
in controller here Module Fault
Status: Offline 0K I Cancel | Apply | Help |

e All Listen-Only controllers will lose their connections to the
module for a minimum of three seconds after the Reset is
performed.

e If the Reconfiguration is performed on an Input module with
multiple owners, then all owners will lose their connections
simultaneously after the Reset is performed. In order to
re-establish all their connections, all owners must change their
configuration to the same values BEFORE the Reset is
performed.
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Using Ladder Logic To Perform Run Time Services and Reconfiguration

The following ladder example shows how to change the High and
Low Engineering Values (Scaling Parameters) for an Analog Output
module in Slot 3 of the Local Chassis:

+* MainProgram - MainRoutine

This rung moves new Channel 0 scaling parameters to the
configuration portion of the structure associated with an
analog output module in Slot 3 of the local chassis.

The new values move at the user’s discretion (represented by
the user defined XIC instruction) after making sure the
desired new high value is not equal to the desired new low
value. This rung only moves the data to the configuration
portion of the structure but does not send it to the module.

o

HE M0 -
Mot Equal Muove

»
>

End]

Source A Mew_High Erginesring Value Soucs  New High Enginesiing Valus
00.0€ 1000 €

Souce B Mew_Low_Engineering_Walue Dest Local: 3:C.ChidConfig HighE ngineering
oo eon®

Muove

Source Mew_Low_Engineering_Value
one

Dest Local 3:C.ChidConfig LowEngineering
200¢

User_Defined_Action2
<Loral 0l Data. 4>
JE
JE

Type - CIP Generlc HCEN
Message Cantrol Resel_Module [I]* <DN

?VT

» | \ MainRoutine /

ALl 3

Rung 1

This rung sends the Reset Module service to the analog output module. Upon receipt, the module will initiate a hardware reset on itself,
behaving as though it has just been inserted into the system. A connection is established and the new configuration parameters are sent.

Perform Module Reset Service

The following configuration-and communication pop-up screens show
the message instruction to perform the Reset service and its path:

The screen below shows the Configuration pop-up.

RSLogix 5000, version 9 and earlier

Message Configuration - Reset_Module

Configuration | Communicationl

RSLogix 5000, version 10 and greater

Ennhgurahnnl Commumcationl Tag |

Message Configuration - Reconfigure_Module [x]

Meszage Type: Message Type:

Service Code: |5 [Hex)  Source: I 'I

Object Type: |1 [Hex) tum. OF Elements: !D 3: [Bytes] Updats module configuration without interupting the connection.

Object 1D: |1 Deslination: I 'I

Object Attribute: I [Hex) Create Tag... |
JEnable O Enable Waiting 3 Start ' Done Done Length: 0
- Eron Code: ™ Timed Out & ) Enable O Enable'wating ) Start ) Done Done Length: 0

‘23 Ermor Code: Extended Eror Code: I Timed Out «
Extended Eror Code: E”UI .IF-'aU:.
ok I Cancel | Spl | Help e e
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ok

Cancel | Eppll I

Help
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The screen below shows the Configuration pop-up.

RSLogix 5000, version 9 and earlier RSLogix 5000, version 10 and greater

Message Configuration - Reset_Module Message Configuration - Reconfigure_Module

Slot_1_IFEI
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Notes:
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Appendix D

Power Supply Sizing Chart

Use Table D.1 to check the power your ControlLogix chassis is using.

Table D.1
Slot Module | Current@5.1 Power @ Current @ Power @24 | Current@3.3 Power @
number | Catalog | VDC (mA) 51VDC 24VDC (mA) VDC (Watts) | VDC (mA) 3.3vDC
Number (Watts) (Watts)
0 x5.1V= X 24V = x3.3V=
1 x5.1V= X 24V = x3.3V=
2 x5.1V= x 24V = x3.3V=
3 x5.1V= X 24V = x3.3V=
4 x5.1V = X 24V = x3.3V=
5 x5.1V= X 24\ = x3.3V=
6 x5.1V= X 24V= x3.3V=
7 x5.1V= X 24V = x3.3V=
8 x5.1V= X 24V = x3.3V=
9 x5.1V= X 24V = x3.3V=
10 x5.1V= X 24V = x3.3V=
" x5.1V= X 24V = x3.3V=
12 x5.1V= X 24V = x3.3V=
13 x5.1V= X 24V = x3.3V=
14 x5.1V= X 24V = x3.3V=
15 X5V = X 24V = x3.3V=
16 x5.1V = X 24V = x3.3V=
TOTALS | mA w mA w mA w

This number This number This number

canriot exceed cannot cannot exceed

10000mA exceed 4000mA

2800mA

70W @40°C

55W @ 60°C

These three numbers added together cannot exceed:

IMPORTANT

We recommend that you copy this worksheet for use
in checking the power supply of each ControlLogix
chassis used.
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Notes:

Publication 1756-UM009B-EN-P - June 2003



Appendix E I

Additional Specification Information

This appendix offers additional calibration information that may assist
you in using the ControlLogix analog I/O module.

For more information on: See page:
Analog to Digital (A/D) Converter Accuracy E-1

Calibrated Accuracy E-2

Error Calculated Over Hardware Range E3

How Operating Temperature Changes E-3

Affect Module Accuracy

RTD Error E-5

Thermocouple Error E-6

Thermocouple Resolution E-14

Ana|og to D|g|ta| ( A/D) There are two types of calibration that occur on a ControlLogix analog

1/O module,
Converter Accuracy /0 modyg

e The user-directed and user-performed calibration process
described in Chapter 11. This type of calibration occurs only
when you determine it is necessary and involves an external
calibration instrument like those listed in Table 11.1 on

page 11-2.

o A self-calibration process that takes place internally on
ControlLogix analog I/O modules when either of the following

events occurs:

— Module power is cycled

— You begin the user calibration described in Chapter 11.

The "A/D self-calibration" feature maintains the accuracy of the
A/D convertor found on all 1756 isolated analog modules. This
feature executes each time the module cycles power or when a

self-calibration cycle is initiated.

The self-calibration compensates for inaccuracies of the
on-board reference signal and the A/D convertor only. In other
words, the self-calibration feature makes sure that the A/D
convertor itself is accurate with respect to its on-board voltage
reference that is used for a conversion of the input signal.
Together with user calibration, the module’s total accuracy is

maintained.

Publication 1756-UM009B-EN-P - June 2003



E-2  Additional Specification Information

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

Immediately following a calibration, a ControlLogix analog I/O
module is most accurate. Because the module was calibrated at its
zero and span, the inaccuracy is largely non-linearity between zero
and span. Assuming the module is operating at the exact temperature
when it was calibrated and uses the same voltage source to check the
post-calibration accuracy, a module may be as accurate.as 0.01% to
0.05% of range.

Once the module begins operation, its accuracy lessens as
components change over time. However, this change (in components
or accuracy) is different from the Gain Drift/With Temperature
specification described on page E-3.

Other than non-linearity, the Calibrated Accuracy @ 25°C
specification represents a time drift/aging specification between
calibrations. A module with ‘a calibration accuracy of 0.01% of range
immediately following calibration is estimated to be better than 0.1%
of range @ 25°C for'one year (i.e. the calibration cycle).

The reason for the difference between 0.01% and 0.1% of range is that
the Calibrated Accuracy @ 25°C specification must capture the effect
of component aging until the next time the module is calibrated.
Primarily, the module's operating conditions, such as temperature,
humidity, and power cycling, affect component aging.

Because ControlLogix analog I/O modules operate in different
conditions, the specific accuracy deviation from 0.01% of range cannot
be measured. Typically, however, a module’s Calibrated Accuracy @
25°C is closer to 0.05% of range than 0.1% of range as the 0.1% of
range is determined by the worst case scenario operating conditions.
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Error Calculated Over
Hardware Range

How Operating
Temperature Changes
Affect Module Accuracy

A ControlLogix analog I/O module’s calibration accuracy at 25°C is
calculated over the full hardware range of the module and is not
dependent on the application’s use of the range. The error is the same
if you are measuring it across a 10% or 100% portion of a given range.

However, a module’s accuracy at 25°C is dependent on the hardware
range in which the module operates.

EXAMPLE The 1756-IT6I module offers two input ranges, -12 to
30mV and -12 to 78mV. Because module error at

25°C depends on the input range-used, the module
error is as follows when using 0.1% of
range accuracy:

e +/- 421V for the -12 to 30mV range
e +/-90uV for the -12 to 78mV range

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

The following specifications take into account how the module’s
operating temperature changes can affect a module’s accuracy:

e Gain Drift With Temperature
e Module Error Over Full Temperature Range

Gain Drift With Temperature

The Gain Drift with Temperature specification represents the
calibration inaccuracy that occurs as a module’s ambient (i.e.
operating) temperature drifts from the temperature at which it
was calibrated.

You can use the Gain Drift with Temperature specification (varies for
each catalog number) to determine the module’s calibration
inaccuracy for each degree between calibration and operating
temperature. The Gain Drift with Temperature specification represents
a percentage of the full operating range that the module’s calibration
is inaccurate to for each degree difference. The specification is
determined with the following formula:

Gain Drift with Temperature = (PPM/°C) x Module’s Full Range
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Because the specifications listed in Appendix A include a typical and
worst case PPM/°C for each module, you can determine multiple Gain
Drift with Temperature values for each module.

EXAMPLE For example, the 1756-IT6I module has a maximum

Gain Drift with Temperature specification of
80ppm/°C. The 80ppm represents 0.008% of the
module’s full operating temperature.

If the module was calibrated to operate in the -12mV
to 78mV input range, then following formula is used:

(0.008/°C) x 90mV = +/-7.2uv/°C

For every degree C that the moedule’s operating
temperature moves from the calibration temperature,
the maximum calibration accuracy deviation is
+/-7.2uV.

Module Error Over Fuli Terperature Range

The Module Error Quer Full Temperature Range specification
represents the error that occurs if the module’s ambient temperature
changes a total of 60°C (i.e. from 0 to 60°C or 60 to 0°C). While this
temperature.change is extremely unlikely, it represents the worst case
scenario.

This specification is determined by multiplying the temperature
change by the maximum Gain Drift with Temperature for the given
module. In other words, we determine Module Error Over Full
Temperature Range with the following formula:

Module Error Over Full Temperature = Full Temperature Range x Gain
Drift with Temperature

EXAMPLE The 1756-1T6I module has a maximum Gain Drift

with Temperature specification = 80 ppm/°C.

Module Error over Full Temperature Range = 60°C
(full temperature range) X 80 ppm/°C (gain drift).
The result is 4800 ppm or 0.48%.
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RTD and Thermocouple
Error Calculations

When you using the temperature-measuring modules (1756-IR6],
1756-1T61 and 1756-IT6I2), error calculations are achieved in the
following two-step process:

1. Calculate the module’s error in ohms or volts

2. Convert the ohm/volt error to temperature for the specific
sensor and at the correct application temperature

RTD Error

Module error on the 1756-IR6I module is defined in ohms and is
calculated across the entire input range selected, not the available
range of a sensor used with the module. For example, if the 1 ohm to
487 ohm input range is used, the miodule error is calculated across 507
ohms (actual range = 0.86 ohms-10507.:86 ohms).

The error in ohms translates t@ temperature, but that translation varies
because the relationship iis nen-linear. The most effective way to
check 1756-IR6I module error is to calculate the error in ohms and use
that value in a linearization table to check the temperature error.

If the module is.calibrated at operating temperature and the operating
temperature remains relatively stable, calibration accuracy is better
than 0.1% of the full range for the first year after calibration. This 0.1%
value.is @ worst case value. In other words, with the 1 ohm to 487
ohms input range selected, the worst case module error is 0.507 ohms.

Finally, you must check an RTD linearization table to determine the
temperature error to which an error of 0.507 ohms translates. For
example, if the 1756-IRO6I has a 0.1% (or 0.507 ohms) error and is
operating at 0°C, the temperature error is -1.25°C to +1.2°C—when the
Platinum 385 sensor type is used. However, this same ohms error
calculated in an operating temperature of 200°C translates to a
temperature error of -1.4°C to +1.4°C.
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Thermocouple Error

Thermocouple error at 25°C indicates the module’s accuracy in
measuring temperature. This accuracy varies depending on the
following factors:

e Input range used, either:
—-12 to 30mV
—-12 to 78mV

e Thermocouple type, any of the following:
—-B,R S, EJ,K N, T, LorD (L and D types can be used with
the 1756-IT6I2 only)

e Application temperature (i.e. the temperature of the physical
location where the thermocouple is being used)

EXAMPLE

For example, when the 1756-1T6I module is
operating in the following conditions:

e -12 to 30mV input range

e connected to a type S thermocouple

e application temperature of 1200°C

the module error at 25°C is +/-1.75 degrees.

In other words, the difference between the
temperature the module reports and the actual
application temperature can be +/- 1.75 degrees.

The module may report an application temperature
of 1200° celsius in this case when the actual
temperature can be in the range from 1196.26 to
1203.74° celsius.

IMPORTANT

When determining the thermocouple error, we used
a typical error of 0.05% of temperature range. The
error calculations are listed for each range (i.e. -12 to
30mv and -12 to 78mV) in the rest of this section.

However, keep in mind that if cold junction
compensation is performed on the thermocouple
modules, the cold junction sensor error values must
be added to the +/-1.75 degrees value in the
example above and the numbers listed in the rest of
this section.
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Module Error at 25°C (-12 to 30mV Range)

Table E.1 lists the ControlLogix thermocouple modules’ error at 25°C
when used in the -12 to 30mV input range.

Table E.1
Application Module Error (in degrees) at 25°C When Connected to This Thermocouple Type:
Temperature B R S gl J2 K N T
-200°C 0.836 0.96 1.376 2.115 1.334
0°C 0.358 0.42 0.532 0.803 0.542
200°C 2.37 248 0.284 0.38 0.525 0.637 0.395
400°C 2.02 219 0.262 0.38 0.497 0.566 0.340
600°C 353 1.85 2.06 0.494 0.539
800°C 2.75 1.7 1.93 0.535
1000°C 2.30 1.59 1.82
1200°C 2.03 1.51 1.75
1400°C 1.86 1.49 1.73
1600°C 1.80 1.51 1.77
1800°C 1.83 1.71 2.04

(1
(2

=

(4

Module Error (+/-)

) Type E thermocouples can only be used in applications up.to 400°C.
) Type J thermocouples can only be used in applications up to 550°C.
) Type K thermocouples can only be used in applications up to 700°C.
) Type N thermocouples can only be used in applications up to 800°C.

The information represented in Table E.1 is shown graphically in
Figure E.1 through Figure E.8.

Figure E.1 Thermocouple Module Error at 25° - Type B Thermocouple Connection in
a -12 to 30mV Input Range

300 T
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Application Temperature in °C
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Figure E.2 Thermocouple Module Error at 25° - Type R Thermocouple Connection in
a -12 to 30mV Input Range
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Figure E.3 Thermocouple Module Error at 25° - Type S Thermocouple Connection in
a -12 to 30mV Input Range
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Figure E.4 Thermocouple Module Error at 25° - Type E Thermocouple Connection in
a -12'to 30mV Input Range
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Module Error (+/-)

Module Error (+/-)

Module Error (+/-)

Module Error (+/-)
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Figure E.5 Thermocouple Module Error at 25° - Type J Thermocouple Connection in

a -12 to 30mV Input Range
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Figure E.6 Thermocouple Module Error at 25° - Type K Thermocouple Connection in
a -12 to 30mV Input Range
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Figure E.7 Thermocouple Module Error at 25° - Type N Thermocouple Connection in
a -12 to 30mV Input Range
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Figure E.8 Thermocouple Module Error at 25° - Type T Thermocouple Connection in
a -12 to 30mV Input Range
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Module Error at 25°C (-12 to 78mV Range)

Table E.2 lists the ControlLogix thermocouple modules’ error at 25°C
when used in the -12 to 78mV input range.

Table E.2
Application Module Error (in degrees) at 25°C When Connected to This Thermocouple Type:
Temperature in °C: B R S E J K N T
-200°C 1.791 2.06 2.949 4.532 2.859
0°C 0.767 0.89 114 1720 1.161
200°C 5.09 5.32 0.608 0.81 1.126 1.364 0.847
400°C 4.34 4.70 0.562 0.82 1,065 1.212 0.728
600°C 7.56 3.96 4.41 0.558 0.77 1.059 1.155
800°C 5.89 3.65 414 0.574 0.70 1.098 1.146
1000°C 493 3.40 3.90 0.599 0.76 1.154 1.165
1200°C 4.35 3.23 3.74 0.79 1.233 1.210
1400°C 3.99 3.18 3.7 1.328
1600°C 3.85 3.24 3.80
1800°C 3.92 3.67 436

Module Error (+/-)

500 T

400 +

300 +

200 T

1.00 +

0.00
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The information-répresented in Table E.2 is shown graphically in
Figure E.9 through Figure E.16.

Figure E.9 Thermocouple Module Error at 25° - Type B Thermocouple Connection in

a -12 to 78mV Input Range
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Module Error (+/-)

Module Error (+/-)

Module Error (+/-)
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Figure E.10 Thermocouple Module Error at 25° - Type R Thermocouple Connection
in a -12 to 78mV Input Range
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Figure E.11 Thermocouple Module Error at 25° - Type S Thermocouple Connection
in a -12 to 78mV Input Range
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Figure E.12 Thermocouple Module Error at 25° - Type E Thermocouple Connection
in a-12 to 78mV Input Range
:
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Module Error (+/-)

Module Error (+/-)

Module Error (+/-)

Figure E.13 Thermocouple Module Error at 25° - Type J Thermocouple Connection
in a -12 to 78mV Input Range
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Figure E.14 Thermocouple Module Error at 25° - Type K Thermocouple Connection
in a -12 to 78mV Input Range
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Figure E.15 Thermocouple Module Error at 25° - Type N Thermocouple Connection
in a -12 to 78mV Input Range
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Module Error (+/-)
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Figure E.16 Thermocouple Module Error at 25° - Type T Thermocouple Connection
in a -12 to 78mV Input Range
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Thermocouple Resolution

Publication 1756-UM009B-EN-P - June 2003

Thermocouple resolution indicates the degrees that an application
temperature must change before the ControlLogix thermocouple
module reports a change. Resolution varies depending on the
following factors:

e Input range used, either:
—-12 to 30mV
—-12 to 78mV

e Thermocouple type, any of the following:

—B,R,S,E, J,K, N, T, L and D (L and D are used on the
1756-1T6I12 module only)

e Application temperature (i.e. the temperature of the physical
location where the thermocoupleis being used)

EXAMPLE

For example, when the 1756-1T6I module is
operating in-the following conditions:

e -12 to'30mV input range

e connected to a type K thermocouple

e application temperature of 400°C
the resolution is 0.017 degrees.

In other words, the application temperature must
change by 0.017 degrees or greater for the 1756-1T61
module to record a change. If the temperature stays
in a range from 399.984 to 400.0169°C, the module
will continue to report an application temperature
of 400°C.
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Table E.3

Module Resolution (-12 to 30mV Range)

Table E.3 lists the resolution of ControlLogix thermocouple modules
when used in the -12 to 30mV input range.

Application
Temperature in °C:

Module Resolution (in degrees) When Connected to This Thermocouple Type:
B R S g J2 KB N T

-200°C 0.028 0.032 0.046 0.071 0.044
0°C 0.13 0.13 0.012 0.014 0.018 0.027 0.018
200°C 0.08 0.08 0.009 0.013 0.018 0.021 0.013
400°C 017 0.07 0.07 0.009 0.013 0:017 0.019 0.011
600°C 012 0.06 0.07 0.016 0.02

800°C 0.09 0.06 0.06 0.02

1000°C 0.08 0.05 0.06

1200°C 0.07 0.05 0.06

1400°C 0.06 0.05 0.06

1600°C 0.06 0.05 0.06

1800°C 0.06 0.06 007

(1
(2

=

(4

Minimum Amount of
Degree Change Required
for Thermocouple Module
to Report the Change

) Type E thermocouples can only be used in applications up to 400°C.
) Type J thermocouples can only be used in applications up to 550°C.
) Type K thermocouples can only be used in applications up to 700°C.
) Type N thermocouples can only be used in applications up to 800°C.

The information represented in Table E.3 is shown graphically in
Figure E.17 through Figure E.24.

Figure E.17 Thermocouple Module Resolution - Type B Thermocouple Connection
in a -12 to 30mV Input Range
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Minimum Amount of
Degree Change Required
for Thermocouple Module
to Report the Change

Minimum Amount of
Degree Change Required
for Thermocouple Module
to Report the Change

Minimum Amount of
Degree Change Required
for Thermocouple Module
to Report the Change
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Figure E.18 Thermocouple Module Resolution - Type R Thermocouple Connection
in a -12 to 30mV Input Range
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Figure E.19 Thermocouple Module Resoiution < Type S Thermocouple Connection
in a -12 to 30mV Input Range
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Figure E.20 Thermocouple Module Resolution - Type E Thermocouple Connection
in a -12 to 30mV Input Range
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Minimum Amount of
Degree Change Required
for Thermocouple Module
to Report the Change

Minimum Amount of
Degree Change Required
for Thermocouple Module
to Report the Change

Minimum Amount of
Degree Change Required
for Thermocouple Module
to Report the Change

Figure E.21 Thermocouple Module Resolution - Type J Thermocouple Connection
in a -12 to 30mV Input Range
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Figure E.22 Thermocouple Module Resolution - Type K Thermocouple Connection
in a -12 to 30mV Input Range
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Figure E.23 Thermocouple Module Resolution - Type N Thermocouple Connection
in a -12 to 30mV Input Range

0.20

-200 0 200 400 600 800 1000 1200 1400 1600 1800

Application Temperature in °C

Publication 1756-UM009B-EN-P - June 2003



E-18  Additional Specification Information

Minimum Amount of
Degree Change Required
for Thermocouple Module
to Report the Change

Figure E.24 Thermocouple Module Resolution - Type T Thermocouple Connection
in a -12 to 30mV Input Range
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Module Resolution{-12 to 73mV Range)

Table E.4 lists the resolution of ControlLogix thermocouple modules
when used in/the -12 to 78mV input range.

Table E.4
Application Module Resolution (in degrees) When Connected to This Thermocouple Type:
Temperature in °C: B R S E J K N T
-200°C (-328°F) 0.056 0.064 0.046 0.141 0.089
0°C (32°F) 0.26 0.26 0.024 0.028 0.092 0.054 0.036
200°C (392°F) 0.16 017 0.019 0.025 0.035 0.042 0.026
400°C {752°F) 0.28 0.14 0.15 0.017 0.025 0.035 0.038 0.023
600°C (1112°F) 0.23 0.12 0.14 0.017 0.024 0.033 0.04
800°C+{1472°F) 0.18 0.1 0.13 0.018 0.022 0.033 0.04
1000°C (1832°F) 0.15 0.1 0.12 0.019 0.024 0.034 0.04
1200°C (2192°F) 0.14 0.10 012 0.024 0.036 0.04
1400°C (2552°F) 012 0.10 012 0.038
1600°C (2912°F) 012 0.10 012
1800°C (3272°F) 0.12 0.1 0.14
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The information represented in Table E.2 is shown graphically in

Figure E.25 through Figure E.32.
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Minimum Amount of
Degree Change Required
for Thermocouple Module
to Report the Change

Minimum Amount of
Degree Change Required
for Thermocouple Module
to Report the Change

Minimum Amount of
Degree Change Required
for Thermocouple Module
to Report the Change
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Figure E.25 Thermocouple Module Resolution - Type B Thermocouple Connection
in a -12 to 78mV Input Range
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Figure E.26 Thermocouple Module Resolution - Type R Thermocouple Connection
in a -12 to 78mV Input Range
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Figure E.27 Thermocouple Module Resolution - Type S Thermocouple Connection
in a -12 to 78mV Input Range
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Figure E.28 Thermocouple Module Resolution - Type E Thermocouple Connection
in a -12 to 78mV Input Range
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Figure E.29 Thermocouple Module Resolution - Type J Thermocouple Connection
in a -12 to 78mV Input Range
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Figure E.30 Thermocouple Module Resolution - Type K Thermocouple Connection
in a -12 to 78mV Input Range
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Minimum Amount of
Degree Change Required
for Thermocouple Module
to Report the Change

Minimum Amount of
Degree Change Required
for Thermocouple Module
to Report the Change
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Figure E.31 Thermocouple Module Resolution - Type N Thermocouple Connection
in a -12 to 78mV Input Range
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Figure E.32 Thermocouple Module Resolution - Type T Thermocouple Connection
in a -12 to 78mV Input Range
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] Notes:
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Appendix F

Using 1492 Wiring Systems with Your
Analog I/0 Module

As an alternative to buying RTBs and connecting the wires yourself,
you can buy a wiring system of:

¢ analog interface modules (AIFMs) that mount on DIN rails
provide the output terminal blocks for the I/O module. Use the
AIFMs with the pre-wired cables that'match‘the I/O module to
the interface module.

For a complete list of the AIFMs available for use with
ControlLogix analog I/O modules, see Table F.2 on page F-3.

and
¢ I/0-module-ready prewired cables. One end of the cable
assembly is aii RTB that plugs into the front of the I/O module.
The other.end has individually color-coded conductors that

connect to'a standard terminal block.

For a complete list of the prewired cables available for use with
ControlLogix analog I/O modules, see Table F.3 on page F-3.

Figure F.1 shows the AIFM and prewired cables.

Figure F1

Prewired cable AlFM

IMPORTANT The 1492. IFMs may not be us.ed in any application.
that requires agency certification of the ControlLogix

system. Use of the IFM violates the UL, CSA and FM
certifications of these products.
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Table F1

Table F.1 lists the AIFMs and prewired cables that can be used with

specific ControlLogix analog I/O modules.

For this module:

Use this AIFM(s):\"

With this prewired cable:

1756-IF6CIS 1492-AIFMBS-3 1492-ACABLEXX
1756-F6l in current mode 1492-AIFMBS-3 1492-ACABLEXX
in voltage mode 1492-AIFMBS-3 1492-ACABLExY
1756-1F8 in single-ended current mode 1492-AIFM8-3 1492-ACABLEXTB
1492-AIFMB-F-5
in single-ended voltage mode 1492-AIFM8-3 1492-ACABLEXTA
1492-AIFMB8-F-5
in differential current mode 1492-AIFM8-3 1492-ACABLEXTD
1492-AIFM8-F-5
in differential voltage mode 1492-AIFM8-3 1492-ACABLEXTC
1492-AIFMB-F-5
1756-1F16 in single-ended current mode 1492-AlFM8-3 1492-ACABLEXUB
1492-AIFM16-F-3
1492-AiFM16-F-5
in single-ended voltage mode 1492-AIFM8-3 1492-ACABLEXUA
1492-AIFM16-F-3
1492-AIFM16-F-5
in differential currentmode 1492-AIFM8-3 1492-ACABLEXUD
1492-AIFM16-F-3
1492-AIFM16-F-5
in differential voltage mode 1492-AlFM8-3 1492-ACABLExUC
1492-AIFM16-F-3
1492-AIFM16-F-5
1756-IR6I 1492-AIFMBS-3 1492-ACABLExZ
17564IT6l 1492-AIFMBTC-3 1492-ACABLEXY
1756-1T612 1492-AIFMBTC-3 1492-ACABLEXYT
1756-0F4 in current mode 1492-AlIFM4-3 1492-ACABLExVB
in voltage mode 1492-AIFM4-3 1492-ACABLEXVA
1756-0F6Cl 1492-AIFMBS-3 1492-ACABLEXY
1756-0F6VI 1492-AIFMBS-3 1492-ACABLEXY
1756-0F8 in current mode 1492-AIFM8-3 1492-ACABLEXWB
in voltage mode 1492-AIFM8-3 1492-ACABLEXWA

M When multiple AIFMs are listed for a catalog number, both fit the application listed. For example, when using the 1756-IF8 in single-ended current

mode, you can use either the 1492-AIFM8-3 or 1492-AIFM8-F-5.
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Table F.2 describes the AIFMs available for use with your ControlLogix
analog I/O modules.

Table F.2
Catalog Number Type of AIFM: Description:
1492-AIFM4-3 feed through 4 channels with 3 terminals per channel
1492-AIFM6S-3 feed through 6 channels isolated with 3-4 terminals per channel
1492-AIFM8-3 feed through 8 channels with 3 terminals per channel
1492-AIFM6TC-3 thermocouple 6 channels with 3 terminals per channel
1492-AIFM8-F-5 fusible 8 channels with 5 terminals perchannel
1492-AIFM16-F-3 fusible 16 channels with 3 terminals per channel
1492-AIFM16-F-5 fusible

16 channels with b terminals per channel

Table F.3 describes the I/O module-ready prewired cables available
for use with your ControlLogix analog I/O modules.

Table F3 t
Catalog Number:") Number of Conductor Size: Nominal Outer RTB at the I/0
Conductors:\? Diameter: Module End:

1492-ACABIEXM 11 twisted pairs 22 AWG 11.5mm (0.45 in) 1757-PIM
1492-ACABLEXX 9 twisted pairs®® 22 AWG 6.8 mm (0.27 in) 1756-TBNH
1492-ACABLEXY 9 twisted pairs'? 22 AWG 6.8 mm (0.27 in) 1756-TBNH
1492-ACABLExZ 20 conductors®® 22.AWG 8.4mm (0.33in) 1756-TBNH
1492-ACABLEXTA 20 conductors 22 AWG 8.4 mm (0.33in) 1756-TBCH
1492-ACABLEXTB 20 conductors 22 AWG 8.4mm (0.33in) 1756-TBCH
1492-ACABLEXTC 5 twisted pairs 22 AWG 8.4 mm (0.33in) 1756-TBCH
1492-ACABLEXTD b twisted pairs 22 AWG 8.4 mm (0.33in) 1756-TBCH
1492-ACABLEXUA 20 conductors 22 AWG 8.4mm (0.33in) 1756-TBCH
1492-ACABLEXUB 20 conductors 22 AWG 8.4mm (0.33in) 1756-TBCH
1492-ACABLExUC 9 twisted pairs 22 AWG 6.8 mm (0.27 in) 1756-TBCH
1492-ACABLEXUD 9 twisted pairs 22 AWG 6.8 mm (0.27 in) 1756-TBCH
1492-ACABLEXVA 20 conductors 22 AWG 8.4mm (0.33in) 1756-TBNH
1492-ACABLExVB 20 conductors 22 AWG 8.4 mm (0.33in) 1756-TBNH
1492-ACABLEXWA 9 twisted pairs 22 AWG 6.8 mm (0.27 in) 1756-TBNH
1492-ACABLEXWB 9 twisted pairs 22 AWG 6.8 mm (0.27 in) 1756-TBNH

(" Cables are available in lengths of 0.5m, 1.0m, 2.5m, and 5.0m. To order, insert the code for the desired cable length into the catalog number in place of the x: 005=0.5m,
010=1.0m, 25=2.5m, 050=5m. Build-to-order cable lengths are also available.

(2)
(3)
(4)
(5)

Each cable for analog /0 has an overall shield with a ring lug on a 200mm (8.87 in) exposed drain wire at the /0 module end of the cable.
One pair is not connected to the /0 module connector; two additional pairs are not used.
Two pairs are not used.

One conductor is not connected to the |/0 module connector; one additional conductor is not used.
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] Notes:

Publication 1756-UM009B-EN-P - June 2003



Glossary ||

Broadcast

Data transmissions to all addresses

Communications format

Format that defines the type of information transferred between an
I/O module and its owner-controller. This format also defines the tags

created for each I/O module.

On the 1756-IF16 and 1756-IF8 modules, the communications format
must match module wiring.

Compatible match

An electronic keying protection mode that requires the physical
module and the module configured in the software to match
according to vendor, catalog number and major revision. In this case,
the minor revision of the modulé must be greater than or equal to that
of the configured slot.

Connection

The continuous communication mechanism from the controller to an
I/0 module in the control system

ControlBus

The Backplane used by the 1756 chassis

Coordinated System Time (CST)

Timer value which is kept synchronized for all modules within a
single ControlBus chassis. The CST is a 64-bit number with
microsecond resolution.

Direct Connection

An I/O connection where the controller establishes an individual
connection with I/O modules

Disable keying
An option that turns off all electronic keying to the module. Requires

no attributes of the physical module and the module configured in the
software to match.
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Download

The process of transferring the contents of a project on the
workstation into the controller

Electronic keying

A system feature which makes sure that the physical module attributes
are consistent with what was configured in the software

Exact match

An electronic keying protection mode that requires the physical
module and the module configured in the software to match
identically, according to vendor, catalog number, major revision and
minor revision

Field side

Interface between user field wiring and I/O module

Inhibit

A ControlLogix process that allows you to configure an I/O module
but prevent it from €Communicating with the owner-controller. In this
case, the controller does not establish a connection

Interface module (IFM)

A prewired removable terminal block (RTB)

Listen-only connection

An I/O connection that allows a controller to monitor I/O module
data without owning the module

Major revision

A module revision that is updated any time there is a functional
change to the module resulting in an interface change with software
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Minor revision

A module revision that is updated any time there is a change to the
module that does not affect its function or software user interface (e.g.
bug fix)

Multicast

Data transmissions which reach a specific group of one or more
destinations

Multiple owners

A configuration set-up where multiple owner-controllers use exactly
the same configuration information to-simultaneously own an input
module

Network update time (NUT)

The smallest repetitive time int¢rval in which the data can be sent on a
ControlNet network. The/NUT miay be configured over the range from
2ms to 100ms using RSNetWorx

Owner-controller

The controller that creates and stores the primary configuration and
communication connection to a module

Program mode

In this mode, the controller program is not executing. Inputs are
actively producing data. Outputs are not actively controlled and go to
their configured program mode state.

Remote connection

An I/O connection where the controller establishes an individual
connection with I/O modules in a remote chassis

Removable terminal block (RTB)

Field wiring connector for I/O modules
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Removal and insertion under power (RIUP)

ControlLogix feature that allows a user to install or remove a module
or RTB while power is applied

Requested packet interval (RPI)

A configurable parameter which defines when the module will
multicast data

Run mode

In this mode, the controller program is executing. Iaputs are actively
producing data. Outputs are actively controlled.

Service

A system feature that is performed-.on user demand
System side

Backplane side of the-interface to the I/O module
Tag

A named area of-the controller’s memory where data is stored like a
variable

Timestamping
ControlLogix process that stamps a change in input, output, or

diagnostic data with a time reference indicating when that change
occurred
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