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Important User Information

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

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

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

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

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

liability for actual use based on the examples and diagrams.

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

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

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

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

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

> D>

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

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

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

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

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

B> > >
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Preface

This manual describes how to install, configure, and troubleshoot your
ControlLogix" digital I/O modules. There is also a complete listing of digital
input and output modules, including specifications and wiring diagrams. You
must be able to program and operate a ControlLogix controller to use your

digital I/O module efficiently.

Summary of Changes We added information about how to configure the 1756-OB16IEF
Redundant Owner. See page 102.

Product COmPat|b|||ty and Download firmware, associated files (such as AOP, DTM, and EDS), and
duct release notes from the Product Compatibility and Download
Download Center access pro p Y

Center at http://www.rockwellautomation.com/rockwellautomation/

support/pcde.page.
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Additional Resources

These documents contain additional information concerning related products

from Rockwell Automation.

Resource

Description

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

Provides specifications for ControlLogix /0 modules.

1756 ControlLogix Power Supplies Specifications
Technical Data, publication 1756-TD005

Provides specifications for ControlLogix power
supplies.

ControlLogix High-speed Counter Module User Manual,
publication 1756-UM007

Describes how to install, configure, and troubleshoot
the 1756-HSC counter module.

ControlLogix Low-speed Counter Module User Manual,
publication 1756-UM536

Describes how to install, configure, and troubleshoot
the 1756-LSC8XIB8I counter module.

ControlLogix Peer 1/0 Control Application Technique,
publication 1756-AT016

Describes typical peer control applications and
provides details about how to configure I/0 modules
for peer control operation.

Position-based Output Control with the MAOC Instruction,
publication 1756-AT017

Describes typical applications for using scheduled
output modules with the Motion Axis Output Cam
(MAOC) instruction.

Integrated Architecture and CIP Sync Configuration
Application Technique, publication IA-AT003

Describes how to configure CIP Sync with Integrated
Architecture® products and applications.

ControlLogix DC Digital I/0 Modules Installation
Instructions, publication 1756-IN062

Describes how to install and wire the ControlLogix DC
digital /0 modules.

ControlLogix AC Digital /0 Modules Installation
Instructions, publication 1756-IN064

Describes how to install and wire the ControlLogix AC
digital 1/0 modules.

ControlLogix Power Supply Installation Instructions,
publication 1756-IN619

Describes how to install ControlLogix power supplies.

ControlLogix Redundant Power Supply Installation
Instructions, publication 1756-IN620

Describes how to install ControlLogix redundant power
supplies.

ControlLogix Analog I/0 Modules User Manual,
publication 1756-UM009

Describes how to install, configure, and troubleshoot
ControlLogix analog 1/0 modules.

ControlLogix Data Highway Plus-Remote 1/0
Communication Interface Module User Manual,
publication 1756-UM514

Describes how to configure and operate the
ControlLogix Data Highway Plus™ / Remote I/0
module.

ControlLogix-XT Data Highway Plus-Remote /0
Communication Interface Module Installation
Instructions, publication 1756-IN638

Describes how to install, configure, and troubleshoot
the ControlLogix-XT Data Highway Plus-Remote I/0
Communication Interface module.

ControlLogix System User Manual,
publication 1756-UM001

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

Industrial Automation Wiring and Grounding Guidelines,
publication 1770-4.1

Provides general guidelines for installing a Rockwell
Automation industrial system.

Product Certifications website, http://
www.rockwellautomation.com/global/certification/

overview.page

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

You can view or download publications at

http://www.rockwellautomation.com/global/literature-library/overview.page.

To order paper copies of technical documentation, contact your local
Allen-Bradley distributor or Rockwell Automation sales representative.
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Chapter 1

Available Features

What Are ControlLogix Digital 1/0 Modules?

Topic Page
Available Features n
1/0 Modules in the ControlLogix System 12
Module Identification and Status Information 15

ControlLogix" digital I/O modules are input and output modules that provide
On/Off detection and actuation. By using the producer/consumer network
model, digital I/O modules can produce information when needed while

providing additional system functions.

This table lists several features available on ControlLogix digital I/O modules.

Feature

Description

Removal and Insertion Under Power (RIUP)

You can remove and insert modules and removable terminal blocks
(RTB) while power is applied.

Producer/consumer communication

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

System time stamp of data

A 64-bit system clock places a time stamp on the transfer of data
between the module and its owner-controller.

Module-level fault reporting and field-side
diagnostic detection

Fault and diagnostic detection capabilities to help you effectively and
efficiently use your module and troubleshoot your application.

Agency Certification

Class 1, Division 2 agency certification for any application that
requires approval.
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Chapter1  What Are ControlLogix Digital I/0 Modules?

1/0 Modules in the ControlLogix modules mount in a ControlLogix chassis and require either a
ControlLo gix Syst em removable terminal block (RTB) or a Bulletin 1492 wiring interface module

(IFM)" to connect all field-side wiring.

Before you install and use your module, you must do the following:
e Install and ground a 1756 chassis and power supply. To install these

products, refer to the publications listed in Additional Resources on

page 10.
¢ Order and receive an RTB or IFM and its components for your
application.

IMPORTANT  RTBs and IFMs are not included with your module purchase. See page 112
for RTBs and page 237 for IFMs.

Table 1 - ControlLogix Digital /0 Modules

(at. No. Description Page
1756-1A8D 79...132V AC8-point diagnostic input module 135
1756-1A16 74...132V AC16-point input module 135
1756-1A161 79...132V AC16-point isolated input module 136
1756-1A32 74...132V AC32-point input module 137
1756-1B16 10...31.2V DC 16-point input module 138
1756-1B16D 10...30V DC diagnostic input module 139
1756-1B16l 10...30V DC 16-point, isolated input module 140
1756-1B16IF 10...30V DC,16-point, isolated, fast peer control input module 4
1756-1B32 10...31.2V DC32-point input module 142
1756-1C16 30...60V DC 16-point input module 143
1756-1G16 Transitor-transitor logic (TTL) input module 144
1756-1H16l 90...146V DC 16-point isolated input module 145
1756-IM16l 159...265V AC 16-point isolated input module 146
1756-IN16 10...30V AC16-point input module 146
1756-IV16 10...30V DC 16-point sourcing current input module 147
1756-1V32 10...30V DC 32-point sourcing current input module 148
1756-0A8 74...265V AC8-point output module 149
1756-0A8D 74...132V AC8-point diagnostic output module 150
1756-0A8E 74...132V AC 8-point electronically-fused output module 151
1756-0A16 74... 265V AC 16-point output module 152
1756-0A16l 74...265V AC16-point isolated output module 153
1756-0B8 10...30V DC 8-point output module 154
1756-0B8El 10...30V DC 8-point electronically-fused, isolated output module 155
1756-0B8I 10...30V DC 8-point isolated output module 156
1756-0B16D 19.2...30V DC 16-point diagnostic output module 157

(1) The ControlLogix system has been agency certified using only the ControlLogix RTB catalog numbers 1756-TBCH, 1756-TBNH,
1756-TBSH, and 1756-TBS6H. Any application that requires agency certification of the ControlLogix system using other wiring
termination methods may require application-specific approval by the certifying agency.
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What Are ControlLogix Digital /0 Modules? ~ Chapter 1
Table 1 - ControlLogix Digital I/0 Modules (continued)
(at. No. Description Page
1756-0B16E 10...31.2V DC 16-point electronically-fused output module 158
1756-0B16l 10...30V DC 16-point isolated output module 161
1756-0B16IEF 10...30V DC,16-point, isolated, fast peer control output module 162
1756-0B16IEFS 10...30V DG, 16-point, isolated, fast, scheduled per point output module 163
1756-0B161S 10...30V DC scheduled, isolated output module 164
1756-0B32 10...31.2V DC 32-point output module 165
1756-0C8 30...60V DC 8-point output module 166
1756-0G16 Transitor-transitor logic (TTL) output module 167
1756-0H81 90...146V DC8-point isolated output module 168
1756-0N8 10...30V AC 8-point output module 169
1756-0V16E 10...30V DC 16-point electronically-fused, sinking current output module | 170
1756-0V32E 10...30V DC 32-point electronically-fused, sinking current output module | 171
1756-0W16l 10...265V, 5-150V DC 16-point isolated contact module 172
1756-0X8I 10...265V, 5-150V DC 8-point isolated contact module 173
Rockwell Automation Publication 1756-UMO58I-EN-P - December 2017 13



Chapter1  What Are ControlLogix Digital I/0 Modules?

Figure 1- Parts lllustration
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Item Description
1 Backplane Connector—Interface for the ControlLogix system that connects the module to the
backplane.
2 Top and bottom guides—Guides provide assistance in seating the RTB or IFM onto the module.
3 Status indicators—Indicators display the status of communication, module health, and input/
output devices. Indicators help in troubleshooting anomalies.
4 Connector pins—Input/output, power, and grounding connections are made to the module through
these pins with the use of an RTB or IFM.
5 Locking tab—The locking tab anchors the RTB or IFM on the module, maintaining wiring
connections.
6 Slots for keying—Mechanically keys the RTB to prevent making the wrong wire connections to your
module.
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What Are ControlLogix Digital 1/0 Modules?

Chapter 1

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 know which
modules are in any ControlLogix chassis at any time. While retrieving module
identity, you can also retrieve module status.

Item Description

Product type Module product type, such as digital I/0 or analog I/0
Product code Module catalog number

Major revision Module major revision number

Minor revision

Module minor revision number

Status

Module status, including these items:

« (Controller ownership

«+ Whether the module has been configured

« Device-specific status, such as the following:
— Self-test

Update in progress

Communications fault

Not owned (outputs in Program mode)

Internal fault (needs update)

— Runmode

— Program mode (outputs only)

Minor recoverable fault

Minor unrecoverable fault

Major recoverable fault

Major unrecoverable fault

Vendor

Module manufacturer vendor, such as Allen-Bradley

Serial number

Module serial number

Length of ASCII text string

Number of characters in module text string

ASCll text string

Module ASCII text string description

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

information, refer to page 226.

Rockwell Automation Publication 1756-UMO058I-EN-P - December 2017
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Chapter1  What Are ControlLogix Digital I/0 Modules?

Notes:
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Chapter 2

Digital I/0 Operation in the
ControlLogix System

Topic Page
Ownership 18
1756-0B16IEF Redundant Owner 18
Internal Module Operation 18
Connections 21
Input Module Operation 23
Input Modules in a Local Chassis 24
Input Modules in a Remote Chassis 25
Output Module Operation 28
Output Modules in a Local Chassis 28
Output Modules in a Remote Chassis 29
Listen-only Mode 31
Multiple Owner-Controllers of Input Modules 31
Configuration Changes in an Input Module with Multiple Owners 32

I/O modules are the interface between controllers and field devices in a
ControlLogix" system. Digital I/O modules transfer data to devices that
require just one bit to be represented (0 or 1). For example, a switch is open or
closed, or a light is on or off.
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I/O modules in a ControlLogix system can be owned by a Logix5000™
controller. An owner-controller fulfills these functions:

e Stores configuration data for every module that it owns

e Sends I/O modules configuration data to define module behavior and
begin module operation with the control system

¢ Resides in alocal or remote chassis in regard to the I/O module position

Each ControlLogix I/O module must continuously maintain communication
with its owner-controller to operate normally.

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

For more information about using multiple owner-controllers, see
Configuration Changes in an Input Module with Multiple Owners on page 32.

1756-0B16IEF Redundant Owner

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

See Redundant Owners on page 102.

ControlLogix I/O modules experience signal propagation delays that must be
accounted for during operation. Some of these delays are user-configurable,
and some are inherent to the module hardware.

For example, there is a small delay, typically less than 1 ms, between when a
signal is applied at the RTB of a ControlLogix input module and when a signal
is sent to the system over the backplane. This time reflects a filter time of 0 ms
foraDC input.

This section offers an explanation of the time limitations with ControlLogix

I/0O modules.
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Input Modules

As shown in the illustration, ControlLogix input modules receive a signal at
the RTB and process it internally through hardware, filters, and an ASIC scan
before sending a signal to the backplane via the requested packet interval (RPI)
or at a Change of State (COS) occurrence. The RPI is a configured interval of
time that determines when module data is sent to the controller.

Filter Delay ASIC Delay

|
|
: Hardware Delay
o/ |
|
O—Fr—
|
/ |
|
Signal Applied 1
2701 atthe RTB :

5+

! Signal Sent to
: the Backplane

The table defines some of the delay factors that affect the signal propagation on

an I/O module.

Delay

Description

Hardware

How the module is configured and the variance between the type of modules affects
how the signal is processed.

Filter

User configuration varies between modules, thus affecting the signal propagation.

ASIC

ASICscan = 200 ps.

EXAMPLE

Atypical delay time can be estimated despite the number of factors that can
contribute. For example, if you are turning on a 1756-1B16 module at 24V DC
in 25 °C(77 °F) conditions, the signal propagation delay is affected by these
factors:

« Hardware delay to energize the input (typically 290 ps on the
1756-1B16 module)
User-configurable filter time of 0, 1, or 2 ms
« ASICscan of 200 pis
In the worst case scenario with a filter time of 0 ms, the 1756-1B16 module
has a 490 ps signal propagation delay.

These times are not guaranteed. For nominal and maximum delay times for
each module, see the 1756 ControlLogix /0 Modules Specifications Technical
Data, publication 1756-TD002.
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Output Modules

ControlLogix output modules receive a signal from the controller and process
it internally via hardware and an ASIC scan before sending a signal to the
output device via the RTB.

|
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from Controller '
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ASIC Delay Hardware Delay I
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Signal Sent from
RTB Output Point

The table defines some of the delay factors that affect the signal propagation on

an I/O module.

Delay

Description

Hardware

How the module is configured and the variance between the type of modules affects
how the signal is processed.

ASIC

ASICscan =200 s.

EXAMPLE

Atypical delay time can be estimated despite the number of factors that can
contribute. For example, if you are turning on a 1756-0B16E module at

24V DCin 25 °C (77 °F) conditions, the signal propagation delay is affected
by these factors:

« Hardware delay to energize the input (typically 70 s on the
1756-0B16E module)

« ASICscan of 200 pis

In the worst case scenario with a filter time of 0 ms, the 1756-0B16E module
has a 270 ps signal propagation delay.

These times are not guaranteed. See Chapter 8 for nominal and maximum
delay times for each module.
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Connections

With ControlLogix I/O modules, a connection is the data transfer link
between a controller and an I/O module. A connection can be one of these

types:
e Direct

e Rack-optimized

This table lists the advantages and disadvantages of each connection type.

Connection Type Advantages Disadvantages

Direct All'input and data echo information is With more data transferring over the
transferred, including diagnostic network, your system does not operate as
information and fusing data. efficiently as with rack connections.

Rack-optimized Connection usage is economized. The Input and data echo information is limited
owner-controller has a single RPI value | to general faults and data.
for each connection.

Direct Connections

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

If a controller has configuration data referencinga slot in the control system,
the controller periodically checks for the presence of a device there. When the
presence of a device is detected there, the controller automatically sends the
configuration data.

If the data is appropriate to the module found in the slot, a connection is made
and operation begins. If the configuration data is not appropriate, the data is
rejected and an error message appears in the software. In this case, the
configuration data can be inappropriate for any of a number of reasons. For
example, module configuration data may be appropriate except for a mismatch
in electronic keying that prevents normal operation.

The controller maintains and monitors its connection with a module. Any
break in the connection causes the controller to set fault status bits in the data
area associated with the module. Breaks in the connection can be caused by a
module fault or the removal of the module from the chassis while under power.
Logix Designer monitors fault status bits to annunciate module failures.
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Rack-optimized Connections

When a digital I/O module is in a remote chassis with respect to its owner-
controller, you may be able to choose Rack Optimization or Listen-only Rack
Optimization during module configuration. The option you choose depends
on the communication module configuration. If the communication module
uses Listen-only Rack Optimization, then the I/O module must also use
Listen-only Rack Optimization.

A rack-optimized connection economizes bandwidth between owner-
controllers and digital I/O modules in the remote chassis. Rather than having
several direct connections with individual RPI values, an owner-controller has
a single rack connection with a single RPI value. That RPI value
accommodates all digital I/O modules in the remote chassis.

IMPORTANT  Because rack-optimized connections are applicable only in applications that
use a remote chassis, you must configure the communication format , as
described in Chapter 7, for both the remote 1/0 module and the remote
1756-CNB module or EtherNet/IP module.

Make sure you configure both modules for rack optimization. If you choose a
different communication format for each module, the controller makes two
connections to the same chassis (one for each format) and the same data
travels across the ControlNet network.

If you use rack optimization for both modules, you preserve bandwidth and
configure your system to operate more efficiently.

The input, or data echo, information is limited to general faults and data. No
additional status, such as diagnostic information, is available.

IMPORTANT  Each controller can establish connections, in any combination of direct or
rack-optimized. In other words, you can use a rack-optimized connection
between an owner-controller and multiple remote I/0 modules while
simultaneously using a direct connection between that same controller and
any other 1/0 modules in the same remote chassis.

Figure 2 shows how a rack-optimized connection eliminates the need for three
separate connections. The owner-controller in the local chassis communicates
with all the I/O modules in the remote chassis but uses only one connection.
The ControlNet communication module sends data from the modules
simultaneously at the RPL
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Local Chassis
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Suggestions for Rack-optimized Connections

We recommend that you use a rack-optimized connection for these
applications:

e Standard digital I/O modules
o Non-fused digital output modules

e Owner-controllers running low on connections

IMPORTANT  Rack-optimized connections are available only to digital /0 modules.
However, do not use a rack-optimized connection for diagnostic1/0 modules
or fused output modules. Diagnostic and fused output data is not
transferred over a rack-optimized connection. This defeats the purpose of
using those modules.

In traditional I/O systems, controllers poll input modules to obtain their input
status. In the ControlLogix system, a controller does not poll digital input
modules. Instead, the modules multicast their data either upon change of state
(COS) or requested packet interval (RPI). The frequency depends on the
options chosen during configuration and whether the input module is local or
remote. This method of communication uses the Producer/Consumer model.
The input module is the producer of input data and the controller is the
consumer of the data.

All ControlLogix inputs are updated asynchronously in relation to the
controller’s task execution. In other words, an input may be updated in the
controller at any time during the controller’s execution of the tasks it is
configured to run. The input device determines when the input is sent based
on its configuration.
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=(0S Multicast

250

= RPI Multicast

The behavior of an input module also varies depending upon whether it
operates in the local chassis or in a remote chassis. The following sections detail
the differences in data transfers between local and remote installations.

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

e Requested packet interval (RPI)
o Change of state (COS)

RPI

The RPI defines the slowest rate at which a module multicasts its data to the
owner-controller. The time ranges from 200 ys...750 ms and is sent to the
module with all other configuration parameters. When the specified time
frame elapses, the module multicasts data. This is also called a cyclic update.

c0s

COS instructs the module to transfer data whenever a specified input point
transitions from On to Off or Off to On. The transition is referred to as a
change of state.

IMPORTANT  The module COS feature defaults to Enabled for both On-to-0ff and
0ff-to-On.

COS configuration occurs on a per-point basis, but all module data is multicast
when any point enabled for COS changes state. COS is more efficient than
RPI because it multicasts data only when a change occurs.

IMPORTANT  You must specify an RPI regardless of whether you enable COS. If a change
does not occur within the RPI timeframe, the module still multicasts data at
the rate specified by the RPI.

For example, if an input is changing state consistently every two seconds and
the RPI is set at 750 ms, the data transfer looks like the illustration.

500 750 1250 1500 1750 2250 2500 2750

1Second 2 Seconds 3 Seconds 41381
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Input Modules ina
Remote Chassis

Because the RPI and COS functions are asynchronous to the program scan, it
is possible for an input to change state during program scan execution. The
point must be buffered to prevent this from occurring. To buffer the point, you
can copy the input data from your input tags to another structure and use the
data from there.

TIP  To minimize traffic and conserve bandwidth, use a larger RPI value if COS is
enabled and the module is in the same chassis as its owner-controller.

Trigger Event Tasks

When configured, ControlLogix digital input modules can trigger an event
task. The event task lets you execute a section of logic immediately when an
event, or receipt of new data, occurs.

Your ControlLogix digital I/O module can trigger event tasks whenever
module input data changes state. Refer to these considerations when using a
digital input module to trigger an event task:

¢ Only one input module can trigger a specific event task.

e Input modules trigger the event task based on the module COS
configuration. The COS configuration defines which points prompt the
module to produce data if they turn On or Off. This production of data
triggers the event task.

e Typically, enable COS for only one point on the module. If you enable
COS for multiple points, a task overlap of the event task may occur.

For more information on event tasks, refer to the Logix5000 Controllers Tasks,
Programs, and Routines Programming Manual, publication 1756-PM005.

If an input module physically resides in a chassis other than where the
owner-controller resides, the role of the RPI and the module COS behavior
changes slightly with respect to getting data to the owner.

The RPI and COS behavior still define when the module multicasts data
within its own chassis, as described in the previous section. But, only the value
of the RPI determines when the owner-controller receives it over the network.
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Remote Input Modules Connected via the ControlNet Network

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

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 RPL

As shown in Figure 3, the input data within the remote chassis is multicast at
the configured RPIL. The ControlNet communication module sends input data

back to the owner-controller at least as often as the RPI.

Figure 3 - Remote Input Modules on ControlNet Network

Local Chassis Remote Chassis
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other. This means there are best and worst case scenarios as to when the
owner-controller receives updated data from the module in a remote chassis.
Best Case RPI Multicast Scenario
In the best case scenario, the module performs an RPI multicast with updated

channel data just before the reserved network spot is made available. In this
case, the remotely-located owner receives the data almost immediately.
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Worst Case RPI Multicast Scenario

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

IMPORTANT  Enabling the COS feature on an input module in a remote chassis lets the
module multicast data at both the RPI rate and when the input changes
state. This helps to reduce the worst case time.

When selecting values for the remote module RPI, system throughput is
optimized when its RPI value is a power of two times the current NUT
running on the ControlNet network.

For example, Table 2 shows recommended RPI values for a system by using a

NUT of S ms.

Table 2 - Recommended RPI Values for System by Using NUT of 5 ms

NUT=5 ms x2° x2! x22 x23 x2? x2° x26 x2’
Optimal RPI 5ms 10 ms 20 ms 40 ms 80 ms 160 ms 320ms 640 ms
Values (ms)

Remote Input Modules Connected via the EtherNet/IP Network

When remote digital input modules are connected to the owner-controller via
an EtherNet/IP network, data is transferred to the owner-controller at these
times:

e At the RPI, the module produces data within its own chassis.

o Atthe COS (if enabled), the 1756 EtherNet/IP communication
module in the remote chassis immediately sends the module data over
the network to the owner-controller as long as it has not sent data within
a time frame that is one-quarter the value of the digital input module
RPI. This helps prevent flooding the network with data.

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

For more information about specifying an RPI rate, see the Logix5000
Controllers Design Considerations Reference Manual,

publication 1756-RM094.
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An owner-controller sends output data to an output module when either one
of two things occur:

e At the end of every one of its tasks (local chassis only)

e At the rate specified in the module RPI

When an output module resides in a remote chassis with respect to the owner-
controller, the owner-controller sends data to the output module only at the
RPI rate that is specified for the module. Updates are not performed at the end
of the owner-controller’s tasks.

Whenever the module receives data from the controller, it immediately
multicasts the output commands it received to the rest of the system. The
actual output data is echoed by the output module as input data and multicast
back out onto the network. This is called output data echo.

IMPORTANT  Inthis Producer/Consumer model, the output module is the consumer of the
controller’s output data and the producer of the data echo.

The owner-controller updates ControlLogix digital output modules in the
local chassis at the end of every task and at the RPL

When you specify an RPI value for a digital output module, you instruct the
owner-controller when to broadcast the output data to the module. If the
module resides in the same chassis as the owner-controller, as shown in
Figure 4, the module receives the data almost immediately after the owner-
controller sends it. Backplane transfer times are small.

Figure 4 - Local Output Modules
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Depending on the value of the RPI with respect to the length of the program
scan, the output module can receive and echo data multiple times during one
program scan.
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Output Modulesina

Remote Chassis

Local Chassis

If an output module physically resides in a chassis other than that of the
owner-controller, the owner-controller normally sends data to the output
module at the RPI rate specified. Updates are not performed at the end of the
controller’s tasks.

In addition, the role of the RPI for a remote output module changes slightly
with respect to getting data from the owner-controller.

Remote Output Modules Connected via the ControlNet Network

When an RPI value is specified for an output module in a remote chassis
connected to the owner-controller by a scheduled ControlNet network, in
addition to instructing the owner-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 RPL But, the control system guarantees that the output module receives
data at least as often as the specified RPI, as shown in Figure 5.

Figure 5 - Remote Output Modules on ControlNet Network
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The reserved spot on the network and the output data sent by the controller
are asynchronous to each other. This means there are best and worst case
scenarios as to when the owner-controller receives updated data from the
module in a remote chassis.

Best Case RPI Multicast Scenario

In the best case scenario, the owner-controller sends the output data just before
the reserved network slot is made available. In this case, the remote output
module receives the data almost immediately.

Rockwell Automation Publication 1756-UMO058I-EN-P - December 2017 29



Chapter2  Digital I/0 Operation in the ControlLogix System

Worst Case RPI Multicast Scenario

In the worst case scenario, the owner-controller sends the output data just after
the reserved network slot has passed. In this case, the output module does not
receive data until the next available network slot.

IMPORTANT  These best and worst case scenarios indicate the time that is required for
output data to transfer from the owner-controller to the module once the
owner-controller has produced it. They do not take into account the user
program time in the owner-controller.

The receipt of new data is a function of the length of the user program and
its asynchronous relationship with the RPI.

The owner-controller updates remote output modules at the end of each
task and at the RPI, as described earlier in this section, if your application
uses these components:

«1756-CNB/D or 1756-CNBR/D modules
« Studio 5000 Logix Designer® application

Remote Output Modules Connected via the EtherNet/IP Network

When remote digital output modules are connected to the owner-controller
via an EtherNet/IP network, the controller sends output data at these times:

e When the RPI timer expires

e When an Immediate Output (IOT) instruction, if programmed, is
executed

An IOT sends data immediately and resets the RPI timer.

e When a new schedule is created for a 1756-OB16IEFS module from the
motion planner for a cam that has been armed by an MAOC instruction

Because the 1756-OB16IEFS module is the only 1756 module that can
be used in a remote chassis with the MAOC instruction, it is the only
module that receives output data in this scenario.
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Listen-only Mode

Multiple Owner-Controllers
of Input Modules

Any controller in the system can listen to the data from any I/O module, such
as input data, echoed output data, or echoed diagnostic information. Even if a
controller does not own a module, or hold the module configuration data, the
controller can still listen to the module.

During the module configuration process, you can specify one of several Listen
modes. For more information, see Communication or Connection Formats on

page 127.

Choosing a Listen mode lets the controller and module establish
communication without the controller sending any configuration data. In this
instance, another controller owns the module being listened to.

IMPORTANT  In Listen-only mode, controllers continue to receive data multicast from the
/0 module as long as the connection between the owner-controller and 1/0
module is maintained.

If the connection between the owner-controller and module is broken, the
module stops multicasting data and connections to all listening controllers
are also broken.

If a connection is lost between an owner-controller and a module, the
connection is also lost between any controllers listening to that module. As a
result, the ControlLogix system lets you define more than one owner-
controller for most input modules. Input modules that have Output tags do
not allow more than one owner-controller.

IMPORTANT  Only input modules can have multiple owner-controllers. If multiple owner-
controllers are connected to the same input module, they must maintain
identical configurations for that module.

In Figure 6, controller A and controller B both have been configured to be
owner-controllers of the same input module.

Figure 6 - Identical Owner-Controller Configurations for Input Module
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Configuration Changes in an
Input Module with Multiple
Owners

As soon as a controller receives its user program, it tries to establish a
connection with the input module. A connection is established with the
controller whose configuration data arrives first. When the second controller’s
configuration data arrives, the module compares it to its current configuration
data, which was received and accepted from the first controller.

If the configuration data sent by the second controller matches the data sent by
the first controller, that connection is also accepted. If any parameter of the
second configuration data is different from the first, the module rejects the
connection and the user is informed by an error in the software or via program

logic.

The advantage of multiple owners over a Listen-only connection is that either
of the controllers can break the connection to the module, and the module
continues to operate and multicast data to the system through the connection
maintained by the other controller.

You must be careful when changing the configuration data of an input module
in a multiple owner scenario. If the configuration data is changed in owner A
and sent to the module, that configuration data is accepted as the new
configuration for the module. Owner B continues to listen unaware that any
changes have been made in the behavior of the input module, as illustrated.

Figure 7 - Module Configuration Changes with Multiple Owners
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IMPORTANT A message in Logix Designer alerts you to the possibility of a multiple
owner-controller situation and lets you inhibit the connection before
changing the module configuration. When changing the configuration for a
module with multiple owners, we recommend that you inhibit the
connection.
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To prevent other owner-controllers from receiving potentially erroneous data,
use these steps when changing the configuration of a module in a multiple
owner scenario while online.

1. For each owner-controller, inhibit the connection to the module either
in the software on the Connection tab or the message dialog box
warning you of the multiple owner condition.

2. Make the appropriate configuration data changes in the software. For
more information about using Logix Designer to change the

configuration, see Chapter 7.

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

4. Clear the Inhibit checkbox in each owner-controller configuration.
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Notes:
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Topic Page
Input Module Compatibility 35
Output Module Compatibility 36
Common Features 37
Common Features Specific to Input Modules 44
Common Features Specific to Output Modules 48
Fault and Status Reporting between Input Modules and Controllers 58
Fault and Status Reporting between Output Modules and Controllers 59

|nput Module cOmpaub'l'ty ControlLogix" digital input modules interface to sensing devices and detect
whether they are On or Off.

ControlLogix input modules convert AC or DC On/Off signals from user
devices to appropriate logic level for use within the processor. Typical input
devices include the following:

e Proximity switches
e Limit switches

o Selector switches

o Float switches

e Push button switches

When designing systems with ControlLogix input modules, consider these
factors:

o Voltage necessary for your application
e Current leakage
e Whether you need a solid state device

e Whether your application uses sinking or sourcing wiring
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0utput Module cOmpaub'l'ty ControlLogix output modules can be used to drive a variety of output devices.

36

Typical output devices compatible with ControlLogix outputs include these
items:

o Motor starters
e Solenoids

e Indicators
Follow these guidelines when designing a system:

e Make sure that the ControlLogix outputs can supply the necessary surge
and continuous current for proper operation.

e Make sure that the surge and continuous current are not exceeded.
Damage to the module could resul.

When sizing output loads, refer to the documentation supplied with the
output device for the surge and continuous current needed to operate the
device.

The ControlLogix standard digital outputs are capable of directly driving the
ControlLogix standard digital inputs. The exceptions are the AC and DC
diagnostic input modules. When diagnostics are used, a shunt resistor is
required for leakage current.

For information on the compatibility of motor starters with ControlLogix
output modules, see Appendix E.
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Common Features This table lists features common to all ControlLogix digital I/O modules.
Topic Page
Removal and Insertion Under Power 37
Module Fault Reporting 37
Software Configurable 38
Electronic Keying 38
Module Inhibiting 39
Use the System Clock to Timestamp Inputs and Schedule Outputs 40
Producer/Consumer Communication 44
Status Indicator Information 44

Removal and Insertion Under Power

All ControlLogix I/O modules may be inserted and removed from the chassis
while power is applied. This feature enables greater availability of the overall
control system. While the module is being removed or inserted, there is no
additional disruption to the rest of the control process. This helps prevent an
entire production line from having to be shut down.

Module Fault Reporting

ControlLogix digital I/O modules provide both hardware and software
indication when a module fault has occurred. Each fault status indicator and
Logix Designer graphically display this fault and include a fault message
describing the nature of the fault.

This feature lets you determine how your module has been affected and what
action to take to resume normal operation.

The 1756-OB16IEF module extends this feature by enabling you to define the
duration of time before the module transitions to On or Off after a fault
occurs. For more information, see Programmable Fault State Delays on

page 91.
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Software Configurable

Logix Designer provides an interface to configure each module. All module
features are enabled or disabled through the I/O configuration within the
software.

You can also use the software to retrieve this information from any module in
the system:

o Serial number

o Firmware revision information
e Product code

e Vendor

o Error and fault information

o Diagnostic counters

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

Electronic Keying

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

Attribute Description

Vendor The device manufacturer.

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

Product Code The specific type of the product. The Product Code maps to a catalog number.
Major Revision A number that represents the functional capabilities of a device.

Minor Revision A number that represents behavior changes in the device.

38 Rockwell Automation Publication 1756-UMO058I-EN-P - December 2017



Common Module Features  Chapter 3

These Electronic Keying options are available.

Keying Option

Description

Compatible
Module

Lets the installed device accept the key of the device that is defined in the project when the
installed device can emulate the defined device. With Compatible Module, you can typically
replace a device with another device that has these characteristics:
« Same catalog number
« Same or higher Major Revision
« Minor Revision as follows:

— Ifthe Major Revision is the same, the Minor Revision must be the same or higher.

— If the Major Revision is higher, the Minor Revision can be any number.

Disable Keying

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

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

We strongly recommend that you do not use Disable Keying.

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

Exact Match

Indicates that all keying attributes must match to establish communication. If any attribute
does not match precisely, communication with the device does not occur.

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

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

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

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

ATO001.

Module Inhibiting

Module inhibiting lets you indefinitely suspend a connection between an
owner-controller and a digital I/O module without having to remove the
module from the configuration. This process lets you temporarily disable
communication to a module, such as to perform maintenance. You can use
module inhibiting in these ways:

e You write a 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 the configuration is not

sent to the module until the connection is uninhibited.
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e Inyour application, a controller already owns a module, has downloaded

the configuration to the module, and is exchanging data over the
connection between the devices. In this case, you can inhibit the module
and the owner-controller behaves as if the connection to the module
does not exist.

IMPORTANT  Whenever you inhibit an output module, it enters Program mode, and all

outputs change to the state configured for Program mode. For example, if
an output module is configured so that the state of the outputs transition to
zero during Program mode, whenever that module is inhibited, outputs
transition to zero.

You may need to use module inhibiting in these instances:

e Multiple controllers own the same digital input module. A change is

required in the module configuration. However, the change must be
made to the program in all controllers. In this case, you follow these
steps.

a. Inhibit the module.

b. Change configuration in all controllers.

¢. Uninhibit the module.

You want to upgrade a digital I/O module. We recommend you use this
procedure.

a. Inhibit 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, and you do not want the controller to continually
look for a module that does not yet exist. In this case, you can inhibit the
module in your program until it physically resides in the proper slot.

Use the System Clock to Timestamp Inputs and Schedule Outputs

This section describes how to use CST timestamps in standard and diagnostic
I/O modules and the CIP Sync timestamps in fast I/O modules.

Use Coordinated System Time with Standard and Diagnostic /0 Modules

Time masters generate a 64-bit coordinated system time (CST) for their
respective chassis. The CST is a chassis-specific time that is not synchronized
with, or in any way connected to, the time generated over the ControlNet
network to establish a network update time (NUT).
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You can configure your digital input modules to access the CST and timestamp
input data with a relative time reference of when that input data changes state.

IMPORTANT  Because only one CST value is returned to the controller when any input
point changes state, we recommend that you use timestamping on only one
input point per module.

Table 3 - How to use (ST timestamps

Topic Description

Timestamping fora | The CST can be used to establish a sequence of events occurring at a particular input module
sequence of events | point by timestamping the input data. To determine a sequence of events, you must do the
following:

« Set the communication format of the input module to CST Timestamped Input Data.

« Enable COS for the input point where a sequence occurs, and disable COS for all other
points on the module.

TIP Ifyou decide to configure multiple input points for COS, your
module generates a unique (ST each time any of those input
points change state, as long as the changes do not occur within
500 ps of each other.

If multiple input points configured for COS change state within
500 ps of each other, a single (ST value is generated for all
making it appear that they changed at exactly the same time.

Timestamping in Timestamping can be used in conjunction with the scheduled outputs feature, so that after
conjunction with input data changes state and a timestamp occurs, an output point actuates at some
scheduled outputs | configured time in the future.

You can schedule outputs up to 16 seconds into the future. When you use timestamping of
inputs and scheduled outputs, you must do the following:

« (hoose a communication or connection format for each input and output module that
enables timestamping. For more information, refer to Communication or Connection

Formats on page 127.
« Have a time master in the same chassis as both 1/0 modules.

«Disable COS for all input points on the input module except the point being timestamped.

TIP Forscheduled outputs to work most effectively, remember
these items:

« The time to schedule outputs to transition in the future must
account for any controller, backplane, and network delays.

« Thel/0 modules must reside in the same rack as the time
master.
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Use CIP Sync Time with Fast I/0 Modules

The 1756-1B16IF, 1756-OB16IEF, and 1756-OB16IEFS modules use CIP
Sync for both timestamps and scheduling.

CIP Sync is a CIP implementation of the IEEE 1588 PTP (Precision Time
Protocol). CIP Sync provides accurate real-time (Real-World Time) or
Universal Coordinated Time (UTC) synchronization of controllers and
devices that are connected over CIP networks. This technology supports
highly distributed applications that require timestamping, sequence of events
recording, distributed motion control, and increased control coordination.

The 1756-IB16IF, 1756-OB16IEF, and 1756-OB16IEFS modules are CIP
Sync slave-only devices. There must be another module on the network that
functions as a master clock. For more information on how to use CIP Sync
technology, see the Integrated Architecture® and CIP Sync Configuration

Application Technique, publication JA-AT003.

Fast I/O modules can be used to capture timestamps and schedule outputs like

CST-based modules while providing these advantages:

e Fast I/O modules have much higher precision than CST-based

modules.

e Inputs are timestamped by point, so multiple inputs can be configured
for COS without losing timestamp data.

e CIP Sync is system-wide, so timestamp and schedule values are
consistent across all modules in the system. For instance, using 1756-
IB16IF input timestamps to schedule outputs on a 1756-OB16IEF
module means that the controller, input module, and output module are
not restricted to the same chassis as is the case with CST-based I/O.

e Output modules use all 64 bits of the timestamp to schedule, so there are
no limits on schedule ranges.
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Mixing CST and CIP Sync Modules in a ControlLogix System

CST is automatically enabled for each chassis that has been configured to use
CIP Sync. Therefore, it is possible to include modules that use CST for their
time base into systems that have been configured to use CIP Sync. Also, there is
adirect correlation between CIP Sync system time and the local chassis CST
time.

The CIP Sync system time and local chassis CST time are related by this
equation:

CIP Sync system time = CST time + offset

The offset in the equation is a value unique to each chassis and can be obtained
by using one of these methods:

o CSTOffset from the Wall Clock Time (WCT) object of a controller in

the chassis

o SystemOffset from the Time Synchronize object of a controller in the
chassis

e LocalClockOffset returned in an I/O connection from a CIP Sync
capable module in the chassis

This relationship enables CST and CIP Sync-based I/O to interoperate as long

as the offset in the chassis containing the CST-based module is accessible.
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Common Features
Specific to Input Modules

Producer/Consumer Communication

By using Producer/Consumer communication, ControlLogix I/O modules
can produce data without first being polled by a controller. The modules
produce the data and any other owner-controller device can decide to consume

1t.

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 more information about this process,

see Input Module Operation on page 26.

Status Indicator Information

Each ControlLogix digital I/O module has a status indicator on the front of
the module that lets you check the health and operational status of a module.

The status indicator displays vary for each module.

Status Description
1/0 status This yellow display indicates the On/Off state of the field device.
ST IMPORTANT: For the 1756-0A8D and 1756-0A8E modules, the 1/0 status indicator does

not illuminate without field power applied.

Module status
0K

This green display indicates the module communication status.

Fault status

This display is only found on some modules and indicates the presence or absence of

FLT various faults.
Fuse status This display is only found on electronically fused modules and indicates the state of the
Fuse module fuse.

See Appendix A for examples of status indicators on ControlLogix digital I/O

modules.

This table lists features specific to ControlLogix digital input modules.

Topic Page
Data Transfer on Either Cyclic Time or Change of State 45
Set RPI 45
Enable Change of State 46
Software Configurable Filter Times 47
Isolated and Nonisolated Varieties of Input Modules 47
Multiple Input Point Densities 48
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Data Transfer on Either Cyclic Time or Change of State

Digital input modules always send data at the RPI, but they send data ata
change of state only if the COS feature is enabled. COS is more efficient than
RPI because it multicasts data only when a change occurs.

The table describes the two ways a module sends data to the owner-controller.

Method Description

RPI A user-defined rate at which the module updates the information sent to its owner-controller.
This is also known as Cyclic Data Transfer.

(0S Configurable feature that, when enabled, instructs the module to update its owner-controller
with new data whenever a specified input point transitions from On to Off and Off to On. The
data is sent at the RPI rate when there is no change of state. By default, this setting is always
enabled for input modules.

Set RPI

The Connection tab on the Module Properties dialog box lets you enter an
RPI. The RPI guarantees the slowest rate at which data is multicast.

The actual data transfer rate of the module can be faster than the RPI setting.
But, the RPI provides a defined, maximum period of time when data is
transferred to the owner-controller.

Il Module Properties: Local:1 {1756-1A16 3.1} EI

General Connection I Modulelnfol Configurationl Backplanel

Fequested Packet Interval [RPIJ: I ED.DE ms (0.2 -750.0 mg)

[ Inhibit Module

[ tajor Fault On Contraller If Connection Fails while in Bun Mode

Module Fault

Status: Offline ok I Cancel Spply Help

Follow these steps to set an RPI value.

1. On the Module Properties dialog box, click the Connection tab.
2. In the Requested Packet Interval (RPI) field, enter an RPI value.
3. Click OK.
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Enable Change of State

The Point column on the left side of the Configuration tab lets you set whether
a COS occurs when a field device transitions from Off to On or On to Off.

Follow these steps to enable or disable COS.

1. On the Module Properties dialog box, click the Configuration tab.

B Module Properties: Local:1 (1756-1A16 3.1)

General ] Connectioh ] Maodule Infa

Input Fitter Time

Off = 0n | On -= Off

0-7 [1m= ﬂgms ﬂ
g-15[1ms ~[ams

n
el fepl] 3

e YRR

===

Status: Offine ok | cancel | Appk | Heb

2. Do one of the following in the Enable Change of State columns:

e To enable COS for a point, check the corresponding Off to On or
On to Off checkbox.

e To disable COS for a point, clear the corresponding Off to On or On
to Off checkbox.

3. Click OK.
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Software Configurable Filter Times

On-to-Off and Off-to-On filter times can be adjusted through Logix Designer
for all ControlLogix input modules. These filters improve noise immunity
within a signal. A larger filter value affects the length of delay times for signals
from these modules.

IMPORTANT  Input filters on the 1756-IB16IF module function differently than other
digital /0 modules. For information about input filters on the 1756-1B16IF
module, see page 86.

Follow these steps to configure the input filter time.

1. On the right side of the Configuration tab, choose the input filter times
from the Off > On and On > Off pull-down menus.

Il Module Properties: Local:1 (1756-1A16 3.1)

General] Connection] Module [nfo  Configuration® l Backplane]

Input Filter Time

Pairt Off == On | On -= Off

1 3 R R
[T ==

Status: Offline 0K | Cancel Apply Help

2. Click OK.

Isolated and Nonisolated Varieties of Input Modules

ControlLogix input modules provide isolated or nonisolated wiring options.
Some applications require power for the I/O circuits to originate on separate,
isolated power sources. Because these conditions require separate commons for
each channel, some input modules use individual isolation, or point-to-point
isolation so if one point faults, the others continue to operate.

Other types of isolation available with ControlLogix input modules are

channel-to-channel isolation and no isolation. Your application determines
what type of isolation is necessary and which input module to use.
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Multiple Input Point Densities

ControlLogix input modules use either 8-, 16-, or 32-point densities for greater
flexibility in your application. A point is the termination where a wire attaches
to the input module from a field device. The module receives information from
the device to this designated point, thus signaling when activity occurs.

Common Features This table lists features specific to ControlLogix digital output modules.

Specific to Qutput Modules

IMPORTANT  Some features are not available on all output modules. The table indicates
which modules support each feature.

Topic Page Available Modules

Configurable Point-level Output States 49 All modules

Output Data Echo 50 All modules

Isolated and Nonisolated Varieties of Output Modules 50 All modules

Multiple Output Point Densities 51 All modules

Electronic Fusing 51 1756-0A8D
1756-0A8E
1756-0B16D
1756-0B16E
1756-0BSEI

1756-0B16IEF
1756-0B16IEFS

1756-0V16E

1756-0V32E
Field Power Loss Detection 54 1756-0A8E
Diagnostic Latch of Information 55 1756-0A8E

1756-0B16IEF
1756-0B16IEFS

Time-scheduled Output Control 57 1756-0B16IS
1756-0B16IEFS
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Configurable Point-level Qutput States

Individual outputs can be configured to unique output states if the module
goes into Program mode or Fault mode.

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

Follow these steps to configure an output state.

1. On the Module Properties dialog box, click the Configuration tab.

Bl Module Properties: Local:1 (1756-0A8 3.1)

General] Ennnectinn] Module Info  Configuration l Backplane]

Pint Output State During |
Program Mode | Faulft Moce |

0 |oOff

1 |off

2 |oOff

3 |Off

4 | Off

5 | Off

B | Off

7| Off
Communications Failure -
IF communications fail in * Leave outputs in Program Mode state
Prograrm Mode: " Change outputs to Fault Made state

Status: Offline oK | Cancel | | Help |

2. From the Program Mode pull-down menu, choose whether the output
state of the module is On or Off during Program mode:

¢ On
o Off

o Hold (Retain current output state)

3. From the Fault Mode pull-down menu, choose the output state of the
module during Fault mode:

¢ On
o Off

o Hold (Retain current output state)

4. Click OK.
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Output Data Echo

During normal operation, when a controller sends out an output command to
the ControlLogix system, the output module that is targeted for that command
returns the commanded state of the output to the system. This process verifies
that the module has received the command and tried to execute it.

Other devices can use this broadcast signal through a Listen-only connection
to determine the desired state of the output without having to interrogate the
owner-controller.

Monitor Fault Bits

The output data echo only matches the commanded state of the outputs if the
module is operating under normal conditions. If there is an anomaly with the
module, the commanded state and the output data echo may not match.

You can monitor the fault bits for your output points for fault conditions. If a
fault occurs, the fault bit is set and your program alerts you to the condition. In
this case, the output data echo may not match the commanded state of the
outputs.

If there is a mismatch between the commanded state of the outputs and the
output data echo, check your output module for these conditions:

o Communication fault.
e Connection is inhibited.

¢ Blown fuse—The module does not turn on an output if an overload or
short circuit is detected.

e (1756-OA8D and 1756-OASE only) Loss of field power—The module

does not turn on an output unless AC power is detected.

¢ Redundant Owner, but this controller is not the Active owner.

Isolated and Nonisolated Varieties of Qutput Modules

As with input modules, ControlLogix output modules provide isolated or
nonisolated wiring options. I/O modules provide point-to-point, group-to-
group, or channel-to-channel wiring isolation. Your specific application
determines what type of isolation is necessary and which output module to use.

IMPORTANT  Although some ControlLogix I/0 modules provide nonisolated, field-side
wiring options, each |/0 module maintains internal electrical isolation
between the system side and field side.
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Table 4 - Recommended Fuses

Multiple Output Point Densities

ControlLogix output modules use either 8-, 16-, or 32-point densities for
greater flexibility in your application. A point is the termination where a wire
attaches to the I/O module from a device. The I/O gets information from the
device to this designated point, thus signaling when activity occurs.

Electronic Fusing

Some digital outputs have internal electronic or mechanical fusing to prevent
too much current from flowing through the module. This feature protects the
module from electrical damage. Other modules require external fusing.

Modules that use electronic fusing are fused on either a per point basis or per
group basis to protect output points from the surge of too much current. If too
much current begins to flow through a point, the fuse is tripped and a point-
level fault is sent to the controller. A corresponding tag can be examined in the
event of a fault. For more information about fault tags, see Appendix B.

These modules use electronic fusing:
o 1756-OA8E
e 1756-OBS8EI
e 1756-OA8D
e 1756-OB16D
e 1756-OB16E
e 1756-OVI1GE
o 1756-OV32E
e 1756-OBIGIEF
e 1756-OBI16IEFS

Refer to Table 4 to determine what fuse to use in your application. If your
module does not support fusing, you can use a fused IFM to protect outputs.

See publication 1492-TD0Q0S.

Circuit Type

(at. No.

Fusing on the module Recommended Fuse Fuse Supplier

AC

1756-08"

None—rFused IFM can be used to protect outputs(g) 5x20mm SAN-0 Industry Corp.
6.3A Medium lag (S0C) p/n
MT 4-6.3A

1756-0A8D2 )

Yes—rFused on a per point basis Electronically fused

1756-0n8E@ G

1756-0a161) () 6) Yes—Fused on a per group basis 5x20mm Littelfuse p/n
3.15A Slo-Blow H2153.15
1500A Interruption current

1756-0A161" None—Fused IFM can be used to protect outputs(g) 5x20mm SOCp/n

1756-0N8 6.3A Medium lag MT 4-6.3A
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Table 4 - Recommended Fuses (continued)

Circuit Type (at. No. Fusing on the module Recommended Fuse Fuse Supplier
DC 1756-088'9 None—rFused IFM can be used to protect outputs(g) 5x20mm S0Cp/n
1756-0581(6) 4A Quick acting MQ2-4A
1756-088E|(2) G © Yes—Fused on a per point basis Electronically fused
1756-0816D ) 7)
1756-0B16£2 @ ©) Yes—rFused on a per group basis
1756-0B161) @ None—rFused IFM can be used to protect outputs(g) 5x20mm S0Cp/n
4A Quick acting MQ2-4A
1756-0B161EF2) @) €) Yes—rFused on a per point basis Electronically fused
1756-0B161EFS2 ) ()
1756-0B1615 ® None—rFused IFM can be used to protect outputs(g) 5x20mm S0Cp/n
4A Quick acting MQ2-4A
1756-083200) @ 5x20mm Littelfuse p/n
800mA SP001.1003 or
Schurter p/n
216.800
1756-0¢8® 5x20mm S0Cp/n
1756-0616 4A Quick acting MQ2-4A
1756-0Hg1(®) @)
1756-0v16£@ @ ©) Yes—rFused on a per group basis Electronically fused
1756-0v32612 B 6)
Relay 1756-0W161® None—rFused IFM can be used to protect outputs(g) 5x20mm S0Cp/n
1756-0x81® 6.3A Medium lag MT 4-6.3A

52

For voltages above 132V A, the Interface Modules (IFM) are not an acceptable means to provide external fusing. A rated terminal block for the intended application must be used.

Electronic protection is not intended to replace fuses, circuit breakers, or other code-required wiring protection devices.

The electronic protection of this module has been designed to provide protection for the module from short-circuit conditions. The protection is based on a thermal cut-out principle. In the event of a
short-circuit condition on an output channel, that channel limit the current within milliseconds after its thermal cut-out temperature has been reached. All other channels with a NUT of that group
continue to operate as directed by the module master (CPU, bridge, and so forth).

Afuse is provided on each common of this module for a total of two fuses. The fuses are designed to protect the module from short circuit conditions. The fuse does not provide overload protection. In
the event of an overload on an output channel, it is likely that the fuse does not blow and the output device associated with that channel is damaged. To provide overload protection for your
application, install user-supplied fuses externally.

If a short circuit condition occurs on any channel within this module group, the entire group is turned Off.

The module does not provide protection against reverse polarity wiring or wiring to AC power sources.

The electronic protection of this module has been designed to provide protection for the module from short-circuit conditions. The protection is based on a thermal cut-out principle. In the event of a
short-circuit condition on an output channel, that channel limits the current within milliseconds after its thermal cut-out temperature has been reached. Other channels could produce a false error on
the output verify fault signal due to the supply dropping below the minimum detect level of 19.2V DC. The output channels that are affected by this phenomena continues to operate as directed by the
module master (CPU, bridge, and so forth). What this means is that the output verify fault signals of the other channels must be checked and reset if a short-circuit on one channel occurs.

The recommended fuse for this module has been sized to provide short circuit protection for wiring only to external loads. In the event of a short circuit on an output channel, it is likely that the
transistor or relay associated with that channel is damaged and the module can be replaced or a spare output channel used for the load. The fuse does not provide overload protection. In the event of
an overload on an output channel, it is likely that the fuse does not blow and the transistor or relay associated with that channel is damaged. To provide overload protection for your application, user
supplied fuse can be installed externally and properly sized to match the individual load characteristics.

The ControlLogix system has been agency certified using only the ControlLogix RTBs (1756-TBCH, 1756-TBNH, 1756-TBSH and 1756-TBS6H). Any application that requires agency certification of the
ControlLogix system using other wiring termination methods may require application specific approval by the certifying agency.
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You can reset an electronic fuse through the Logix Designer application during
online monitoring or through program logic running on a controller. If your
module uses point-level fusing, you can reset a fuse with a CIP Generic
Message instruction, as described on page 225.

Follow these steps to reset an electronic fuse through the Logix Designer
application during online monitoring.

1. On the Module Properties dialog box, click the Diagnostics tab.

The fields on the Diagnostic tab vary depending on whether your
module supports fusing on a per point basis or a per group basis.

Fusing on a per group basis

B Module Properties: Local:4 {1756-0B16E 3.1)

General | Connection | Module Info Configuration! Diagnostics | Backplane

Reset Fuse for Paints 0-7

Feset Fuse for Points 8-15

Statuz: Running ak l [ Cancel 5

Fusing on a per point basis

Bl Module Properties: Local:7 (1756-0B16D 3.1)

General | Connection | Module Info | Configuration ulze Test || Eackplane
: Reszet M
Poirt E'EEIEQ'C Latched |
Diagnostics
0 | Reset ][ Reset |
1 | Reset Reset
2 [ Reset || Reset ]
3 |[_Reset _'I Reset |
4 [ Reset | Reset ]
5 | _Reset [ Reset ]
g Reset || Reset
7 Reset [ Resd
8 | Reset [ Reset ]
9 | Reset [ Reset ]+
Statuz: Funning I Ok l [ Cancel ] F

2. Click Reset for the output points for which to reset a fuse.

3. Click OK.
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Field Power Loss Detection

For the standard digital output modules, the Field Power Loss detection
feature is found on the 1756-OA8E module only. When field power to the
module is lost, or zero cross cannot be detected, a point-level fault is sent to the
controller to identify the exact point faulted.

IMPORTANT  Only enable Field Power Loss detection for points that are in use. If this
feature is enabled for points that are not in use, you receive faults for those

points during operation.

This feature has a corresponding tag that can be examined in the user program
in the event of a fault. For information on these tags, see Appendix B.

Follow these steps to enable or disable diagnostics for field power loss.

1. On the Module Properties dialog box, click the Configuration tab.

I8 Module Properties: Local:3 (1756-0ABE 3.1)

Genetal] Eonnection] Module [nfo Diagnostics] Backplane]
Paint Cutput State During | Enahble Diagnostics for | Enzhle I;)iag.
Programbode | Fault Mode | Field Power Loss | Latching
0 |oft | o =] [ [
1 |of | o =] rd [
2 |of | o =] rd [
3 |of | o =] r [
4 |oft | o =] r [
5 |oft | o =] r [
6 |or x| o -] r ~
7 |of | o =] r [
Communications Failure 8
If communications fail in * Leave outputs in Program Maode state
Program Mode: " Change outputs to Fault Mode state
Status: Offline 0K I Cancel | Apply

Help |

2. Do one of the following in the Enable Diagnostics for Field Power Loss

column:

o To enable field power loss detection for a specific point, check the
corresponding check box.

o To disable field loss detection for a specific point, clear the

corresponding checkbox.

3. Click OK.
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Diagnostic Latch of Information

The diagnostic latch feature is available for the 1756-OA8E modules only.

Diagnostic latching lets this module latch a fault in the set position once it has
been triggered, even if the error condition causing the fault to occur disappears.

Follow these steps to enable diagnostic latch of information.

1. On the Module Properties dialog box, click the Configuration tab.

General] Eonnection] Module Info

B Module Properties: Local:3 (1756-OABE 3.1)

lagnostics ] Backplane ]

Frogram tode:

Communications F ailure
If communications fail in

% |eave outputs in Program Mode state

" Change outputs to Fault Mode state

. Output State During | Enahle Diagnostics for | Enahle Diag. ‘

Pairt " X
Program Mode | Fautt Mode | Field Power Loss | Latching

0 |or | ot | [ [

1 |or | o Ea| [ [rd

2 |or | o Ea| [ [rd

3 |or | o Ea| r [rd

4 |or | o Ea| r r

5 |of v |off | r r

5 |or | o Ea| r r

7 |on | o Ea| r r

Status: Offline

o]

Cancel |

Apply

Help

2. Do one of the following in Enable Diag. Latching column:

e To enable diagnostic latching for a specific point, check the
corresponding checkbox.

o To disable diagnostic latching for a specific point, clear the
corresponding checkbox.

3. Click OK.
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Latched diagnostic features can be cleared by using these methods:
o Reset Diagnostic Latch service
e Software reset during online monitoring

¢ Cycling power to the module

Follow these steps to a reset a latched fault through the Logix Designer
application during online monitoring.

1. On the Modules Properties screen, click the Diagnostics tab.

I Module Properties: Local:5 (1756-0ABE 3.1)

General | Connection | Madule Info | Corfiguration| Diagnostics | Backplane

: Reset
Pairt Eleﬁf‘r;;'c Latched

Diagniostic =
0 || Feset | Reset |

1 |l _Resst Feset
2 | Fesst ]
3 | Fesst ]
4 | Fesst ]
5 | Fesst ]
B |[ Fesst ]
7T |[_Reset [ Reset |

Status: Running [ Ok l[ Cancel l ;

2. Inthe Reset Latched Diagnostics column, click Reset next to the output
point for which to reset a latched fault.

3. Click OK.
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Time-scheduled Output Control

Time-scheduled output control is available for these modules:

e 1756-OB16IS—Provides time-scheduled output control in CST time
for outputs 0...7. Enables schedules with a minimum interval of 100 ps.

e 1756-OB16IEFS—Provides time-scheduled output control in CIP
Sync time for outputs 0...15. Enables schedules with a minimum interval

of 5 ps.

By using the time-scheduled output control feature, the module can turn the
outputs On or Off at a scheduled time. You can set the time for the output to
turn On or Off in program logic. The modules manage the time locally, so that
the output is turned On or Off at the specified time.

MAOC Instructions with Time-scheduled Output Control

The Motion Axis Output Cam (MAOC) instruction provides position-based
control of outputs by using position and velocity information of any motion
axis. When the 1756-OB16IS or 1756-OB16IEFS module is specified as the
output destination for the MAOC instruction, the MAOC instruction
automatically handles time-based scheduling for outputs. The benefit of using
output scheduling in this manner is that the resolution of the output control is
improved from the motion coarse update rate (typically 1...32 ms) to 100 s for
outputs 0...7 on the 1756-OB16IS module and 10 ps for outputs 0...15 on the
1756-OB16IEFS module.

You can also use outputs 8...15 on the 1756-OB161S module with the MAOC
instruction. However, only outputs 0...7 have 100 ps resolution. Outputs 8...15
are updated at the motion coarse update rate.

For more information about using the MAOC instruction with scheduled
output modules, refer to the Position-based Output Control with the
MAOC Instruction Application Technique, publication 1756-AT017.

Module Major Revision Considerations with Timestamping

When using timestamping for inputs or diagnostic timestamping of I/O
modules, these conditions can occur depending on the major revision of the
module:

e If the module has a Major Revision = 1 (unless a 1756-IB16IF,
1756-IB16ISOE, or 1756-IH16ISOE module), it always returns a

positive timestamping value.

e If the module has a Major Revision > 2 or is a 1756-IB16IF,
1756-IB16ISOE, or 1756-IH16ISOE module, it returns a negative
timestamping value until the module is synchronized with the owner-
controller and the first change of state condition occurs.
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Fault and Status Reporting
between Input Modules and
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Module-fault Word
All Modules

Use the Module Properties dialog box in Logix Designer to determine if the
module has been synchronized with the owner-controller and whether the
controller is synchronized with the CST. For more information on
synchronizing owner-controllers and modules with the CST, see the

ControlLogix System User Manual, publication 1756-UMO001.

ControlLogix digital input modules multicast fault and status data to any
owner-controller or listening controller. All input modules maintain a module-
fault word, the highest level of fault reporting.

The table lists the fault word and the associated tag that can be examined in
program logic to indicate when a fault has occurred for a standard input
module.

Table 5 - Fault Word on Input Modules

Word Tag Name Description
Module-fault Fault Provides fault summary reporting. Available on all digital input
modules.

All words are 32-bit, although only the number of bits appropriate for the
density of each module are used. For example, the 1756-1A161 module has a
module-fault word of 32 bits. But, because this is a 16-point module, only 16
bits (0...15) are used in the module-fault word.

Table 6 - Bits Set in Module-fault Word

Condition Bits Set

Communication fault All 32 bits are set to 1, regardless of the module density.

This illustration offers an overview of the fault reporting process on
ControlLogix standard digital input modules.

Bit 31 Bit0

4
T THTTTTTT

A communication fault sets all bits in the module-fault word. 1676
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Fault and Status Reporting
between Qutput Modules
and Controllers

ControlLogix digital output modules multicast fault and status data to any
owner-controller or listening controller. Like input modules, output modules
maintain a module-fault word, the highest level of fault reporting. However,
some output modules use additional words to indicate fault conditions.

The table lists the fault words and the associated tags that can be examined in
program logic to indicate when a fault has occurred for a standard output
module.

Table 7 - Fault Words on Output Modules

Word Tag Name Description

Module-fault Fault Provides fault summary reporting. Available on all digital output
modules.

Fuse blown FuseBlown Indicates a point/group fuse blown on the module. Available only on

1756-0A16, 1756-0A8D, 1756-0A8E, 1756-0B16D, 1756-0B16E,
1756-0B16EIF, 1756-0B8EI, 1756-0V16E, and 1756-0V32E modules.
For more information, see Electronic Fusing on page 51.

Field power loss FieldPwrLoss Indicates a loss of field power to a point on the module. Available on
the 1756-0A8E module only. For more information, see Field Power

Loss Detection on page 54.

All words are 32-bit, although only the number of bits appropriate for the
density of each module are used. For example, the 1756-OB8 module has a
module-fault word of 32 bits. But, because this is a eight-point module, only
the first eight bits (0...7) are used in the module-fault word.

Fault bits in the fuse blown word and field power loss word are logically
entered into the module-fault word. Depending on the module type, a bit set
in the module-fault word can mean multiple things, as indicated in Table 8.

Table 8 - Bits Set in Module-fault Word

Condition Bits Set
Communication fault All 32 bits are set to 1, regardless of the module density.
Fuse blown

Only the bit affected is set to 1.

Field power loss

Rockwell Automation Publication 1756-UMO058I-EN-P - December 2017 59



Chapter3  Common Module Features

This illustration offers an overview of the fault reporting process on
ControlLogix digital output modules.

Bitj1 Bitf
Module-fault Word
All modules 1
A communications fault sets all bits in the module-fault word. A fuse blown or
field power loss condition sets the appropriate bits in the module-fault word.
Group 1 Group 0
Fuse Blown Word
Point Level Group Level
1756-0A8D 1756-0A16
1756-0A8E 1756-0B16E . ) . .
1756-0BSEl 1756-0V16E Ablown fuse for any point or group sets thg bit f-or.that point or group in the
1756-0B16D 1756-0V32E fuse blown word and also sets the appropriate bits in the module-fault word. |
Group 1‘ Group 0

Field Power Loss Word
1756-0A8E only

1

Fuse Blown Bit per Point

Figure 8 - Fuse Blown Words

Aloss of field power from any group sets the bit for that point in the field power
loss word and also sets the appropriate bits in the module-fault word.

Fuse Blown bit per point applies to catalog numbers 1756-OB16IEF and
1756-OBI6IEFS. Figure 8 shows Pt[0] and Pt[1] expanded to show Pt[0].Fault — a
separate fault bit appears for each of Pt[0]...[15].

41457

—-ENZTR_B_13:1:1.Pt

—-EN2TR_B_13:1:L.Ft[0]

EN2TR_B_13:1:1.Pt[0].Data 0 Decimal
EN2TR_B_13:1:1.Pt[0].Fault 0 Decimal
EN2TR_B_13:1:1.Pt[0]. FuseBlown 0 Decimal
EN2TR_B_13:1:1.Pt[0].PWMCycle Limit Done 0 Decimal
EN2TR_B_13:1:1.Pt[01.CIPSyncValid 0 Decimal
EN2TR_B_13:1:1 Pt[0].CIPSync Timeout 0 Decimal
—-EN2TR_B_13:1:1.A[1] .-} {--
EN2TR_B_13:1:1 Pt[1].Data 0 Decimal
ENZ2TR_B_13:1:1 Pt[1]. Fault 0 Decimal
ENZTR_B_13:1:1 Pt[1] FuseBlown 0 Decimal
ENZTR_B_13:1:1 Pt[1]. PWMCycle Limit Done 0 Decimal
ENZTR_B_13:1:1 Pt[1].CIPSyncValid 0 Decimal
ENZTR_B_13:1:1 Pt[1]1.CIPSync Timeout 0 Decimal

+ EN2TR_B_13:1:LPtZ]

+ EN2TR_B_13:1:LPt[3]
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Topic Page
Diagnostic Input Module Compatibility 61
Diagnostic Output Module Compatibility 62
Diagnostic Features 62
Features Specific to Diagnostic Input Modules 65
Features Specific to Diagnostic Output Modules 69
Fault and Status Reporting between Input Modules and Controllers 73
Fault and Status Reporting between Output Modules and Controllers 75

Diagnostic modules provide additional reporting information to the
controller, such as a timestamp of the time a module fault occurs or clears, no
load detection, and pulse tests. The table lists the available diagnostic digital

I/O modules.
(at. No. Description
1756-1A8D 79...132V AC8-point diagnostic input module
1756-1B16D 10...30V DC diagnostic input module
1756-0A8D 74...132V AC8-point diagnostic output module
1756-0B16D 19.2...30V DC 16-point diagnostic output module
Diagnostic |nput When designing systems with ControlLogix" diagnostic input modules,

T ider these f: :
Module Compatlblllty consider these factors
e Voltage necessary for your application
o Current leakage

e Whether you need a solid state device

e Whether your application needs to use sinking or sourcing wiring
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Diagnostic Output
Module Compatibility

Diagnostic Features

62

ControlLogix diagnostic output modules are capable of directly driving the
ControlLogix diagnostic digital inputs. When diagnostics are used, a shunt
resistor is required for leakage current.

For more information on the compatibility of motor starters with

ControlLogix output modules, see Appendix E.

This table lists features common to all ControlLogix diagnostic digital I/O
modules. Diagnostic I/O modules also have the common module features

described in Chapter 3.

Topic Page
Diagnostic Latch of Information 62
Diagnostic Timestamp 63
8-Point AC/16-Point DC 64
Point-level Fault Reporting 64

Diagnostic Latch of Information

Diagnostic latching lets diagnostic I/O modules latch a fault in the set position
once it has been triggered, even if the error condition causing the fault to occur

disappears.

The Point column on the left side of the Configuration tab lets you set
diagnostic latching to occur for a specific point where the field device is wired
to the I/O module.

Follow these steps to enable or disable diagnostic latching.

1. On the Module Properties dialog box, click the Configuration tab.

Bl Module Properties: Local:1 (1756-1B16D 3.1)

General] Eonnection] Module Infa  Configuration® ] Diagnosticsl Backplane

Enahle Change of State| Enable Diagnostics f0r| Enable | # Input Fitter Time
PD"'“P Og; rd Ocnjf': ¥ Open'Wire r L[;f:%in Poirts Off == On | On -= Off
E ™ ™ ™ v 0-7ime =f1ms x|
ENEC ™ ™ I 3-151m= x[1ms x|
2| W 2 ¥ ~
N ;2 4 C |=
4] ¥ 2 2 r
5 W 2 4 r
5] W ~ 4 r
A 2 4 r
8] ¥ ~ ~ [ T I+

[V Enable Change of State for Diagnostic Transitions

Statuz Offline [l | Cancel | Apply Help
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2. Do one of the following in the Enable Diag. Latching column:

e To enable diagnostic latching for a specific point, check the
corresponding checkbox.

e To disable diagnostic latching for a specific point, clear the
corresponding checkbox.

3. Click OK.

Latched diagnostic features can be cleared by using these methods:
e Reset Diagnostic Latch service
e Software reset during online monitoring

¢ Cycling power to the module

Follow these steps to a reset a latched fault through Logix Designer during
online monitoring.

1. On the Modules Properties screen, click the Diagnostics tab.

B Module Properties: Local:2 (1756-1B16D 3.1)

Gereral | Connection | Module Infa | Configuation | Diagnostics | Backplane

Reszet -~
Pairt | Latched
Diagnostics

Feset

Reset

Reset

Feset

Feset

Feset

Feset

Reset

Reset

Reset w

Statuz: Running [ ak. ][ Cancel ]

(5]

(3]

‘m‘m -ﬂ‘m‘m|n

2. Click Reset next to the point for which to reset a latched fault.

3. Click OK.

Diagnostic Timestamp

Diagnostic I/O modules can timestamp the time when a fault occurs or when
it clears. This feature provides greater accuracy and flexibility in running
applications. Modules use the ControlLogix system clock from a local
controller to generate timestamps.

To use diagnostic timestamps, you must choose the appropriate
communication format during initial configuration. For more information, see

To configure features specific to fast modules, see Chapter 5. on page 130.
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Table 10 - 1756-0A8D Point-level Fault Scenarios

8-Point AC/16-Point DC

Diagnostic I/O modules provide various grouping of points on different
modules. The eight-point AC modules and 16-point DC modules provide
additional flexibility when designing module applications. The greater number
of points lets more field devices be attached to I/O modules to boost efficiency.

Point-level Fault Reporting

Diagnostic I/O modules set bits to indicate when a fault has occurred on a
point-by-point basis. These fault conditions generate their own unique fault

bits.

Table 9 - Unique Fault Bits for I/0 Points

Input Points

Output Points

These conditions can set a fault bit for an input point:
« Open wire .
« Field power loss (1756-1A8D only) .

These conditions can set a fault bit for an output point:
Fuse blown

No load

« Output verify

« Field power loss (1756-1A8D only)

Using these bits in tandem with data echo and manually performinga pulse test
can help to further isolate the fault. Table 10 lists possible diagnostic faults on
the 1756-OA8D module.

Ladder commands output to be On

Ladder commands output to be Off

Possible cause of fault

1. Output Data Echo returns the state of the output as Off.
2. Fuse Blown bit is set.

N —

. Output Data Echo returns the state of the output as off @
. Pulse Test fails.

Output is shorted to L2.

1. Output Data Echo returns the state of the output as On.
2. Pulse Test fails.!

N —

. Output Data Echo returns the state of the output as Off.
. No Load bitis off.

No Load or output is shorted to L1.

1. Output Data Echo returns the state of the output as Off.
2. No Load shows a fault.

3. Field Power Loss shows a fault.

4. Pulse Test fails.

BSwW N —

. Output Data Echo returns the state of the output as Off.
. No Load bit is set.

. Field Power Loss is set.

. Pulse Test fails.

L1 or L2 are disconnected or outside the 47-63 Hz
frequency range.

1. Output Data Echo returns the state of the output as on?
2. Output Verify bitis set5)

1.
2.

Data Echo returns the state of the output as Off.
Pulse Test fails.

Hardware point damage.(s)

The output cannot turn On due to hardware point damage.

64

When pulse test is executed, it is normal operation to see a momentary pulsation on the module display.
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Table 11 lists possible diagnostic faults on the 1756-OB16D module.

Table 11 - 1756-0B16D Point-level Fault Scenarios

Ladder commands output to be On

Ladder commands output to be Off

Possible cause of fault

1.
2.

Output Data Echo returns the state of the output as Off.
Fuse Blown bit is set.'

N =

. Pulse Test fails.

. Output Data Echq returns the state of the output as off 4

Output is shorted to GND.

1.
. Pulse Test fails

Output Data Echo returns the state of the output as On.

N —

. No Load bit is set.
3. Pulse Test passes.

. Output Data Echo returns the state of the output as Off.

One of the following could be the cause.

1. No Load.
2. Output shorted to DC+.
3. No power at module.

. Output Data Echo returns the state of the output as on.?
. Output Verify sets a bit.®)

N —

. Pulse Test fails.

. Output Data Echo returns the state of the output as Off.

Hardware point damage.(6)

The electronic protection of this module has been designed to provide protection for the module from short-circuit conditions. The protection is based on a thermal cutout principal. In the event of a

short-circuit condition on an output channel, that channel limits the current within milliseconds after its thermal cutout temperature has been reached. Other channels could produce a false error on
the output verify fault signal due to the supply dropping below the minimum detect level of 19.2V DC. The output channels that are affected by this phenomena continues to operate as directed by the
module master (CPU, bridge, and so forth). What this means is that the output verify fault signals of the other channels must be checked and reset if a short-circuit on one channel occurs.

The output cannot turn On due to hardware point damage.

Depending on the characteristics of an applied short-circuit, an output verify fault could be set until the short- circuit is detected by the module and the output is turned Off.

Itis not possible to create a fuse blown fault in the Off state. If a short-circuit occurs, the point is turned Off and the fault appears in the Off state until that point is reset.

When the pulse test is executed, it is normal operation to see a momentary pulsation on the module display.

During normal operating conditions, hardware damage is not possible. An output shorted to GND may temporarily cause a hardware point fault. See output shorted to GND as a possible cause.

Features Specific to
Diagnostic Input Modules

This table lists features specific to ControlLogix diagnostic digital input

modules.
Topic Page
Diagnostic Change of State for Input Modules 65
Open Wire Detection 67
Field Power Loss Detection 68

Diagnostic Change of State for Input Modules

If the diagnostic change of state feature is enabled, a diagnostic input module
sends new data to the owner-controller when one of the events described in the

table occurs.

Event Description

RPI A user-defined rate at which the module updates the information sent to its
owner-controller. This is also known as Cyclic Data Transfer.

Change of State Configurable feature that, when enabled, instructs the module to update its

owner-controller with new data whenever a specified input point transitions from
On'to Off and Off to On. The data is sent at the RPI rate where there is no change of
state. By default, this setting is always enabled for input modules.

Diagnostic Change of State

Information updates when any change in the diagnostics for an input module
occurs.
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Although the RPI occurs continuously, the COS feature lets you decide
whether changes in a module’s diagnostic detection cause the module to send
real-time data to the owner-controller.

1. On the Module Properties dialog box, click the Configuration tab.

B Module Properties: Local:1 (1756-1B16D 3.1)

General] Eonnection] Module Info § Diagnostics] Backplane]

Enahble Change of State| Enable Diagnostics f0r| Enakble | A Input Fitter Time
I o og: r 08 T openwire r L[;'fci'in FOIME | ot = On| On == 0ff
I rd I~ rd rd n-7 |1ms v|1ms -
N ™2 [ [ g-15[1m=  *[1ms +|
2| ¥ 2 o4 4
3| ¥ r e r
4| r r r
s | r r r
6| r r r
| I r r
8| - ~ r |
¥ Enable Change of State for Diagnostic Transitions

Status: Offline OK | Cancel | Apply | Help

2. Do the following in the Enable Change of State column:

e To enable the input module to send new data to the owner-controller
at the RPI, on input COS if it is enabled, and if a diagnostic fault
occurs, check the corresponding Off > On or On >Off checkbox for
a point.

o To disable the feature, clear the corresponding checkbox for a point.

Real-time data is not sent when a diagnostic fault occurs but is still
sent at the specified RPI or on input COS if it is enabled.

3. Click OK.
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Open Wire Detection

Open Wire is used to verify the field wiring is connected to the module. The
field device must provide a minimum leakage current to function properly.

A leakage resistor must be placed across the contacts of an input device. The
resulting current is then expected to exist when the input is open. For more
information, see each module’s specifications in Chapter 8.

When an Open Wire condition is detected, a point-level fault is sent to the
controller to identify the exact point fault. This feature has a corresponding tag
that can be examined in the user program in the event of a fault.

Follow these steps to configure open wire detection.

1. On the Module Properties dialog box, click the Configuration tab.

B Module Properties: Local:1 (1756-1B16D 3.1)

General] Connection] Module [nfo - Configuration” l Diagnostics] B ackplane

Enahle Change of State| Ensble Diagnostics for Enable | A Input Fitter Time

Pairt Off -= on -= [ Disg. Poirts
I~ m r it [ Openwire Latohin Off == On

0-7 [[1ms ~|1ms ~|

g-15[1m= *l1ms |

on == Off

1 G R (R
S e R
1 e 8 (R R
1 e R YR

¥ Enable Change of State far Diagnostic: Transitions

Status: Offline Ok | Cancel | Apply | Help

2. Do one of the following in the Open Wire (middle) column:

e To enable the open wire detection for a specific point, check the
corresponding checkbox.

o To disable open wire detection for a specific point, clear the
corresponding checkbox.

3. Click OK.
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Field Power Loss Detection

For the standard digital output modules, the Field Power Loss detection
feature is found on the 1756-IA8D module only. When field power to the
module is lost, or zero cross cannot be detected, a point-level fault is sent to the
controller to identify the exact point faulted.

IMPORTANT  Only enable Field Power Loss detection for points that are in use. If this

feature is enabled for points that are not in use, you receive faults for those
points during operation.

This feature has a corresponding tag that can be examined in the user program

in the event of a fault. For information on these tags, see Chapter A.

Follow these steps to enable or disable diagnostics for field power loss.

1. On the Module Properties dialog box, click the Configuration tab.

I8 Module Properties: Local:3 (1756-0ABE 3.1)

Genetal] Eonnection] Module [nfo Diagnostics] Backplane]
Paint Cutput State During | Enahble Diagnostics for | Enzhle I;)iag.
Programbode | Fault Mode | Field Power Loss | Latching
0 |oft | o =] [ [
1 |of | o =] rd [
2 |of | o =] rd [
3 |of | o =] r [
4 |oft | o =] r [
5 |oft | o =] r [
6 |or x| o -] r ~
7 |of | o =] r [
Communications Failure 8
If communications fail in * Leave outputs in Program Maode state
Program Mode: " Change outputs to Fault Mode state
Status: Offline 0K I Cancel | Apply

Help |

2. Do one of the following in the Enable Diagnostics for Field Power Loss

column:

o To enable field power loss detection for a specific point, check the
corresponding checkbox.

e To disable field loss detection for a specific point, clear the

corresponding checkbox.

3. Click OK.
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Features Specific to
Diagnostic Output Modules

This table lists features specific to ControlLogix diagnostic digital output

modules.
Topic Page
Field Wiring Options 69
No Load Detection 69
Field-side Qutput Verification 71
Pulse Test 72
Diagnostic Change of State for Output Modules 73

Field Wiring Options

As with diagnostic input modules, ControlLogix diagnostic output modules
provide isolated or nonisolated wiring options. I/O modules provide point-to-
point, group-to-group, or channel-to-channel wiring isolation.

Your specific application determines what type of isolation is necessary and
which output module to use.

IMPORTANT  Although some ControlLogix diagnostic /0 modules provide nonisolated,
field-side wiring options, each |/0 module maintains internal electrical
isolation between the system side and field side.

No Load Detection

For each output point, no load detection senses the absence of field wiring or a
missing load from each output point in the Off state only.

The output circuit on a diagnostic output module has a current sensing
optoisolator used in parallel with the output transistor. Current flows through
this sensing circuit only when the output is Off, as shown in the simplified

diagram.
O V+
Current
. fo) Sense
Current Flow with Output Current Flow with
Output On Transistor Output Off
\ \]
Load

41681
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Diagnostic output modules list a minimum load current specification
(1756-OA8D = 10 mA & 1756-OB16D = 3 mA). In the On state, the module
must be connected to a load that draws a minimum current equal to these
values.

If a connected load is sized in accordance with the minimum load current
specification, diagnostic output modules are capable of sensing current through
the optoisolator and the load when the output point is Off.

Follow these steps to enable no load detection.

1. On the Module Properties dialog box, click the Configuration tab.

B Module Properties: Local:3 (1756-0A8D 3.1)

General] Connection] Maodule Info - Canfiguration® ] Diagnostics] Pulse Test] Backplane]

- Output State During | Enable Diagnostics for | Enable Diag.
Program Mode| Fautt Mode] Output verity] Mo Load | Field Power Loss|  Latehing
_0 Jorf ot =] [ [ [
_1 Jorf ot~ [cd [ ¥
2ot <ot x| 2 ~ 4
s ot <ot x| r ~ 4
4 ot xloft =] [ r ~ [~
ot ot~ @ r ~ cd
_6 |ot ot = W™ r 72 ¥
_7 Jot ot = W r ¥ [
Communications Failure
If communications fail in * Leave outputs in Pragram Mode state
Program Mode: " Change outputs to Fault Mode state

Status: Offline ok | Cancel | Apply Help

2. Do one of the following in the No Load column:

e To enable the feature for a specific point, check the corresponding

checkbox.

o To disable the feature for a specific point, clear the corresponding

checkbox.
3. Click OK.

This feature has a corresponding tag that can be examined in the user program
in the event of a fault. For more information on these tags, see Appendix B.
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Field-side Output Verification

Field-side output verification informs you that logic-side instructions
consumed by the module are accurately represented on the power side of a
switching device. For each output point, this feature confirms that the output is
On when it is commanded to be On.

The diagnostic output module can tell a controller that it received a command
and whether the field-side device connected to the module has executed the

command. For example, in applications that need to verify that the module has
accurately followed the processor’s instructions, the module samples the field-

side state and compares it to the system-side state.

This feature has a corresponding tag that can be examined in the user program
in the event of a fault. For more information on these tags, see Appendix B.

If an output cannot be verified, a point-level fault is sent to the controller.
Follow these steps to enable the field-side output verification.

1. On the Module Properties dialog box, click the Configuration tab.

B Module Properties: Local: 3 (1756-0A8D 3.1)

General ] Connection ] todule Info - Configuration® l Diagnostics ] Pulze Test ] Backplane ]
Poirnt Output State During | Enable Diagnostics for | Enable I;)iag. ‘
Program Mode| Fautt Mode| Output Werify] Mo Load | Field Powver Loss|  Latching

0 Jort xloft Icd [ ~ [
N [ A I 2 ~ ~
N A [ A I 2 2 ~
_3 |orf ot~ T r [ ¥
_4 |orf o~ r [ ¥
_5 |orf ot~ W r [ ¥
Blon  wlot v W r 2 g
7 |orr xlorr =] [ r ~ [

Conmmunications Failure -

If communications fail in ¢ Leave outputs in Program Mode state

Program Mode: " Change outputs ta Fault Mods state

Stabus: Offline 0K | Cancel | Apply Help

2. Do one of the following in the Output Verify column:

e To enable the feature for a specific point, check the corresponding

checkbox.

o To disable the feature for a specific point, clear the corresponding

checkbox.
3. Click OK.
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Pulse Test

Pulse test is a feature found on diagnostic output modules that can verify
output-circuit functionality without actually changing the state of the output
load device. A short pulse is sent to the targeted output circuit. The circuit
responds as if a real change-of-state command was issued, but the load device
does not transition.

See page 225 in Appendix C for instructions on performinga pulse test with a
CIP Generic Message instruction.

TIP  Consider the following when using the pulse test:
« Only use the test when the output state does not transition for long
periods of time. Normal diagnostics catch faults if the outputs are
transitioning reqularly.

« When first performing the pulse test, verify that the load does not
transition. Be at the actual load while the test is performed.

The table explains how a pulse test can be used to perform a preemptive
diagnosis of possible future module conditions.

Objective Pulse Test Description

Detect a blown fuse before | The Blown Fuse diagnostic can be used only when an output module is in the On

it happens state. However, you can use a pulse test when an output module is in an Off state to
determine whether operating conditions may cause a blown fuse.

When you perform a pulse test on a module in the Off state, the output point is
commanded to be On briefly. Although no diagnostic bits are set in the output data
echo, the pulse test reports a failure if the conditions when the point is On indicate a
blown fuse may occur. See Point-level Fault Reporting on page 64.

IMPORTANT The pulse test does not guarantee failure of a fuse
when the output point turns On. It merely indicates a
blown fuse is possible.

Detecta No Load condition | No Load detection can only detect a fault when an output point is in the Off state.
with an output On However, you can use a pulse test when an output module is in an On state to
determine whether operating conditions for a point may cause a No Load condition.

If you perform a pulse test on an output point while it is in the On state, the output
point is commanded to be Off briefly. The pulse test reports a failure because
conditions when the point is Off indicate the possible absence of a field device; in this
case, though, the No Load bit is not set. See Point-level Fault Reporting on page 64.

IMPORTANT The Pulse Test does not guarantee the absence of a
load. It merely indicates a No Load condition is
possible.
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Fault and Status Reporting
between Input Modules and
Controllers

Diagnostic Change of State for Qutput Modules

If the Diagnostic Change of State feature is enabled, a diagnostic output
module sends new data to the owner-controller when one of the events
described in the table occurs.

Table 12 - Diagnostic Change of State Events

Event Description

Receipt of output data Output module sends data when it echoes back to the owner-controller.

Diagnostic change of state Output module sends data when any change in the diagnostics output point
occurs.

Unlike diagnostic input modules, this feature cannot be disabled for diagnostic
output modules. There is no Enable Change of State for Diagnostic
Transitions checkbox on the Configuration tab to check or clear for diagnostic
output modules.

ControlLogix diagnostic digital input modules multicast fault and status data
to any owner-controller or listening controller. All diagnostic input modules
maintain a module-fault word, the highest level of fault reporting. Some
modules use additional words to indicate fault conditions.

Table 13 lists the fault words and the associated tags that can be examined in
program logic to indicate when a fault has occurred for a diagnostic input
module.

Table 13 - Fault Words on Diagnostic Input Modules

Word Tag Name Description

Module-fault Fault Provides fault summary reporting. Available on all digital input
modules.

Field Power Loss FieldPwrLoss Indicates loss of field power to a group on the module. Available on

the 1756-1A8D only.
For more information, see Field Power Loss Detection on page 68.

Open Wire OpenWire Indicates the loss of a wire from a point on the module. For more
information, see Open Wire Detection on page 67.

All words are 32-bit, although only the number of bits appropriate for each
module’s density are used. For example, the 1756-1A161 module has a module-
fault word of 32 bits. But, because this is a 16-point module, only the first 16
bits (0...15) are used in the module-fault word.
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Fault bits in the field-power loss word and open wire word are logically entered
into the module-fault word. Depending on the module type, a bit set in the
module-fault word can mean multiple things, as indicated in the table.

Table 14 - Bits Set in Module-fault Word

Condition Bits Set

Communications fault All 32 bits are set to 1, regardless of the module’s density.

Field-power loss
Only the bit affected is set to 1.

Open wire

This illustration provides an overview of the fault reporting process for digital
input modules.

Bit 31 Bit 0
Module-fault Word
All modules 1 1
A communications fault sets all bits in the module-fault word. A field-power loss T
or open wire condition sets the appropriate bit in the module -fault word.

Group 1 Group 0

Field Power Loss Word
1756-1A8D only 1

Aloss of field power sets the bit for that group in the field-power loss
word and also sets the appropriate bit in the module-fault word.

_—
I

An open wire condition on any point sets the bit for that point in the open
wire word and also sets the appropriate bit in the module-fault word.

Open Wire Word ‘ ‘ ‘

41456
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Fault and Status Reporting
between Qutput Modules
and Controllers

ControlLogix diagnostic digital output modules multicast fault and status data
to any owner-controller or listening controller. Like input modules, output
modules maintain a module-fault word, the highest level of fault reporting.
However, some output modules use additional words to indicate fault
conditions.

The table lists the fault words and the associated tags that can be examined in
program logic to indicate when a fault has occurred for a diagnostic output
module.

Table 15 - Fault Words on Diagnostic Output Modules

Word Tag Name Description

Module-fault Fault Provides fault summary reporting. Available on all digital output
modules.

Fuse Blown FuseBlown Indicates a blown fuse for a point on the module. For more information,

see For more information, see Electronic Fusing on page 53.

No Load NoLoad Indicates a loss of a load from a point on the module. For more
information, see No Load Detection on page 69.

Output Verify OutputVerify Indicates when an output is not performing as commanded by the
owner-controller. For more information, see Field-side Output
Verification on page 71.

All words are 32-bit, although only the number of bits appropriate for each
module’s density are used. For example, the 1756-OB8 module has a module-
fault word of 32 bits. But, because the module is an 8-point module, only the
first 8 bits (0...7) are used in the module-fault word.

Fault bits in the fuse blown word, field-power loss word, no load word and
output verify word are logically entered into the module-fault word.
Depending on the module type, a bit set in the module-fault word can mean
multiple things, as indicated in the table.

Table 16 - Bits Set in Module-fault Word

Condition Bits Set
Communication fault All 32 bits are set to 1, regardless of the module’s density.
Fuse blown

Field-power loss
Only the bit affected is set to 1.

No load

Output verify
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This illustration provides an overview of the fault reporting process for digital
output modules.

Bit 31 Bit0
Module-fault Word 1 1 1 1

A communications fault sets all bits in the module-fault word. A fuse blown, T {
field-power loss, no load or output verify condition sets the appropriate bitin

the module-fault word.

Fuse Blown Word 1

A blown fuse for any point sets the bit for that point in the fuse blown word and
also sets the appropriate bits in the module-fault word.

\
Group 1 Group 0

Field-power Loss Word 1
1756-0A8D only
Aloss of field power from any group sets the bit for that point in the field-power
loss word and also sets the appropriate bits in the module-fault word.
No Load Word 1
A no load condition for any point sets the bit for that point in the no
load word and also sets the appropriate bit in the module-fault word.
Output Verify Word

An output verify condition for any point sets the bit for that point in the output
verify word and also sets the appropriate bit in the module-fault word.

457
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Topic Page
Fast Input Module Compatibility 77
Fast Output Module Compatibility 78
Fast Features 78
Features Specific to Fast Input Modules 79
Features Specific to Fast Output Modules 89
Fault and Status Reporting between Input Modules and Controllers 100
Fault and Status Reporting between Output Modules and Controllers 101
Redundant Owners 102

Fast digital I/O modules provide quick response time for high-speed control

applications. The table lists the available fast digital I/O modules.

(at. No.

Description

1756-1B16IF

10...30V DC,16-point, isolated, fast peer control input module

1756-0B16IEF

10...30V DC,16-point, isolated, fast peer control output module

1756-0B16IEFS

10...30V DG, 16-point, isolated, fast, scheduled per point output module

Fast |nput Module When designing systems with ControlLogix" fast input modules, consider

Compatibility

these factors:

e Voltage necessary for your application

e Sensor performance and specifications

e Whether your application uses sinking or sourcing wiring
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Fast Output Module
Compatibility

Fast Features

78

ControlLogix fast output modules can be used to drive a variety of output
devices. Typical output devices compatible with ControlLogix outputs include
these items:

¢ Solenoids

e Indicators
Follow these guidelines when designing a system:

e Make sure that the ControlLogix outputs can supply the necessary surge
and continuous current for proper operation.

e Make sure that the surge and continuous current are not exceeded.
Damage to the module could result.

When sizing output loads, refer to the documentation supplied with the
output device for the surge and continuous current needed to operate the
device.

Outputs on fast output modules can be directly wired to inputs on fast input
modules.

Module features include all the common features described in Chapter 3, as
well the extended capabilities described within this chapter.

For higher-speed control, the 1756-OB16IEF output module can be
configured to receive input status over the backplane directly from the
1756-IB16IF input module or 1756-LSC8XIBSI counter module without
controller processing. This feature, know as peer ownership, is described in the
ControlLogix Peer Ownership Application Technique, publication

1756-AT016.

IMPORTANT  To configure the modules, you must have the following:

The 1756-0B161EF and 1756-0B16IEFS modules requires Studio 5000°
environment, version 21.00.00 or later.

The Add-on Profile (AOP) for each module available for download at
http://support.rockwellautomation.com/controlflash/LogixProfiler.asp.
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Features Specific to
Fast Input Modules

Response Time

Table 17 indicate the screw-to-backplane response time of fast input and fast

output modules.

Table 17 - Input Response Time

Delay

Response Time

Total On/Off delay (screw to backplane)

14 ps nom/23 ps max + user-configurable filter time

Hardware delay < 1psnom, 2 ys max
Firmware delay 13 ps nom, 21 ps max
User-configurable filter time 0...30,000 ps
Table 18 - Output Response Time
Delay Response Time
Total On/Off delay (screw to backplane) 14 ps nom/23 s max

Hardware delay

< Tpsnom, 2 s max

Firmware delay

13 ps nom, 21 ps max

This table lists features specific to ControlLogix fast digital input modules.

Topic Page
Pulse Capture 80
Per Point Timestamping and Change of State 81
Software Configurable Filter Times 84
Dedicated Connection for Event Tasks 87

IMPORTANT  Output tag information is sent to the 1756-1B16IF module only at the RPI
rate defined during configuration. For optimal performance, use an
Immediate Output (I0T) instruction.

For example, the rung shown contains an |0T instruction for a fast input
module in slot 3. Add a similar rung to your last routine within the Main Task
to mimic normal output tag processing.

0T

Immediste Output
Upclate Tag Local3:0

Rockwell Automation Publication 1756-UMO058I-EN-P - December 2017 79



Chapter 5

Fast Module Features

80

Pulse Capture

The 1756-IB16IF fast input module can be used to detect or latch short
duration pulses. The module can detect incoming pulses with a duration as
short as 10 ps if the frequency is under 4 kHz (period of 250 ps).

When the module detects a short duration pulse at an input point, it sets the
corresponding bit for the Pt[x].NewDataOffOn or Pt[x]. NewDataOnOff
input tag. This bit remains latched until acknowledged. As a result, you can use
this bit to detect a transition that is too fast to be detected by the program scan.
You can also determine how rapid the transition was by configuring the
module to latch timestamps for the point, as described in Per Point

Timestamping and Change of State on page 81.

To acknowledge the last captured pulse and reset the pulse latch, you set the
rising edge of the corresponding bit in these output tags:

o Pt[x].NewDataOffOnAck—Acknowledges that the input point has

transitioned to an On state and resets the pulse latch.

e Pt[x].NewDataOnOffAck—Acknowledges that the input point has

transitioned to an Off state and resets the pulse latch.

You can change output tag values in program logic while normal module
operation continues or through the Logix Designer tag editor. For more

information about module tags, refer to Appendix B.

Once a pulse latch is reset for an input point, the next pulse at that point sets
the corresponding bit in the Pt[x].NewDataOffOn or Pt[x].NewDataOnOff
input tags.
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Per Point Timestamping and Change of State

With per point timestamping, each input point on the module records
timestamps in CIP Sync format at these speeds:

e +4ysforinputs < 4 kHz
e + 13 psforinputs > 4 kHz

IMPORTANT  Timestamping functions only in a CIP Sync system. If you are using change
of state (COS) in a system using Coordinated System Time (CST), all
timestamp values and the GrandMasterClockID input tag are set to zero.

To set up CIP Sync time synchronization on the local controller, use the
Date/Time tab in the controller properties. For more information about CIP
Sync configuration, refer to the Integrated Architecture® and CIP Sync

Configuration Application Technique, publication |A-AT003.

You can configure an input point to record a timestamp when the point
transitions from On to Off, Off to On, or in both directions. By default, all
points are configured to record a timestamp in both directions.

You can also configure the module to latch timestamps for an input point’s last
transition. When latching is enabled for a specific point, the point records a
timestamp in the Pt[x]. Timestamp.OffOn or Pt[x].Timestamp.OnOff input
tags. The timestamp remains latched, and no new timestamps are recorded for
the input point until the timestamp is acknowledged and reset. As a result, you
can use the timestamp to determine the speed of a transition that is too fast to
be detected by the program scan.

To acknowledge a transition and reset a timestamp latch, you set the
corresponding bit in these output tags:

e Pt[x].NewDataOffOnAck—Acknowledges that the input point has

transitioned to an On state and resets the timestamp latch.

o Pt[x].NewDataOnOffAck—Acknowledges that the input point has

transitioned to an Off state and resets the timestamp latch.

The Pt[x]. TimestampDropped input tag indicates whether a new timestamp
has not been recorded because a previous timestamp was either latched or
unacknowledged.

Once a timestamp latch is reset for an input point, a new timestamp may be
recorded in the Pt[x].Timestamp.OffOn or Pt[x]. Timestamp.OnOff input

tags upon the next transition.

You can configure per point timestamping in three ways:
¢ Timestamping enabled without latching (default configuration)
¢ Timestamping enabled with latching

e Timestamping disabled
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Follow these steps to configure per point timestamping and enable COS.

1. On the New Module dialog box, click Change to display the Module
Definition dialog box.

I New Module

General Eonnection_ Modulelnfo_ Configuration

Type: 1756-IB16IF 16 Point 24% High Speed DC Isolated Input, Sink/Source
‘Yendor: Allen-Bradley

Parerit: Liocal

Mame: [ Slat: | 2 v
Drescription:

Fdodule D efinition

X

Rievision: 11 L. &
Electronic Keying: Compatible Module EEA L IENERNTIRT L
Connection: Data St _ v
Input Data: Timestamp Data B 1 | 1=
Electranic Keying Compatible b odule . v._
Connection: Data ﬂ
Input Dats: Timestamp Data ﬂ
Status: Creating
Opens the Module Definition dialog box. [ ok ] [ canced | [ Hep |

2. Use this table to choose a connection format and input data type from
the Connection and Input Data pull-down menus.

IMPORTANT  To enable timestamping, choose Timestamp Data as the input data type.

Connection Format | Input Data Data Return
Data Timestamp Data Module returns input data with COS timestamps in CIP Sync
system time.

Data Module returns input data without COS timestamps. This format
is useful when the highest possible throughput is required, and
timestamps are not required.

Data with Event Timestamp Data Results in two input connections:
- Connection to return input data with COS timestamps in CIP
Sync system time.
« Connection to initiate event tasks. See page 87.
Listen Only Timestamp Data | These formats have the same definition as those above except that
they are Listen-only connections.
Data
Listen Only with Event | Timestamp Data

TIP  You can change the connection format at any time after creating a new
module except when you are online. The AOP applies all the configuration
data and create the tags required for the new connection format.
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3. On the New Module or Module Properties dialog box, click the
Configuration tab.

Timestamp fields only appear on the Configuration tab when you
choose Timestamp Data from the Input Data pull-down menu on the
Module Definition dialog box.

B Module Properties: Local: 2 {1756-IB16IF 1.1)

General | Connection | Module Info | Configuration |
Pairt Enable COS ¥ Timestamp |:| Egible o Input Fitter Time (ps)
7] Off-=0n |[}] On-=0if et Off-=0n | on-=01f
o ] 0-15 = = |

1] [

2 | [l

L3 ]

| 4 | O

5 | O [CJLateh Timestarps

6 ] O

Ll ]

8 | [

9 ] ]

10| O

1] [l

12 ] [

13 ] [l

14 | ]

15 ] [

Statuz: Offine I 0k ] [ Cancel ]

4. Complete the fields as described in the table and click OK.

Field Description Configuration Tag

Enable COS/Timestamps | To enable COS and timestamping for an Off to On transition | Pt[x].COSOffOnEn
0ff> On for a point, check the corresponding checkbox.

To disable COS and timestamping for an Off to On transition
for a point, clear the corresponding checkbox.

Enable COS/Timestamps | To enable COS and timestamping for an On to Off transition | Pt[x].COSOnOffEn
On- off for a point, check the corresponding checkbox.

To disable COS and timestamping for an On to Off transition
for a point, clear the corresponding checkbox.

Latch Timestamps Check the checkbox to latch a CIP Sync timestamp fora C0S | LatchTimestamps

transition:

« When aninitial timestamp is latched, timestamps for
subsequent COS transitions are dropped.

+ Once a latched timestamp is acknowledged via the
corresponding bit in the Pt[x].NewDataOffOnAck or
Pt[x].NewDataOnOffAck tag, the timestamp is overridden
upon the next COS transition.

IMPORTANT: Timestamps are latched only for points that are

enabled for COS and timestamping.

5. Ifyou checked the Latch Timestamps checkbox, use program logic or
the Logix Designer tag editor to acknowledge transitions and clear
latched timestamps via the Pt[x].NewDataOffOnAck and
Pt[x].NewDataOnOffAck output tags.

For more information about module tags, refer to Appendix B.
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Software Configurable Filter Times

To account for hard contact bounce, you can configure Off-to-On and On-to-
Off input filter times of 0...30,000 ps in Logix Designer. These filters define
how long an input transition must remain in the new state before the module
considers the transition valid.

When an input transition occurs, the module timestamps the transition on the
edge of the transition and stores timestamp data for the transition. The module
then monitors the input for the duration of the filter time to verify that the
input remains in the new state:

e Ifthe input remains in the new state for a time period equal to the filter

time, the input is recognized and recorded. The module sends
timestamp data for the transition and the input’s On/Off state to the

controller.

e If the input changes state again before the duration of the filter time has
elapsed, the module continues to scan that input for up to 10x the filter
time. During this continued scan period, one of these events occurs:

— In the time period that is 10x the duration of the filter time, the input
returns to the transitioned state for the duration of the filter time. In
this case, the module sends timestamp data from the initial transition
to the controller.

— In the time period that is 10x the duration of the filter time, the input
never remains in the transitioned state for the duration of the filter
time. In this case, the input is recognized, but the module does not
consider the original transition valid and drops the timestamp.

EXAMPLE A 1756-IB16IF module is configured for a 2 ms filter time for Off-to-On
transitions. In this example, three possible scenarios can result after an
input transitions from Off to On:

Scenario 1—The input turns On and remains On for the full 2 ms filter
time. The module considers the transition valid and sends the data
recorded at the transition to the controller (Figure 9 on page 85).

Scenario 2—The input turns On but turns Off before the 2 ms filter
time elapses. The module continues to monitor the input for 10x the
duration of the filter time. Within that time period, the input turns On
again and remains On for at least 2 ms. The module considers the
transition valid and sends the data timestamped at the original
transition to the controller (Figure 10 on page 85).

Scenario 3—The input turns On but turns Off before the 2 ms filter
time elapses. The module continues to monitor the input for 10x the
duration of the filter time. Within that time period, the input never
remains On for at least 2 ms. The module considers the transition invalid
and drops the data timestamped at the original transition (Figure 11 on

page 85).

Rockwell Automation Publication 1756-UMO058I-EN-P - December 2017



Fast Module Features ~ Chapter 5

Figure 9 - Valid Transition with No Bounce

Input remains On for at least 2 ms. The transition is
considered valid, and the timestamp is sent to the controller.

Input turns On, and a
timestamp is recorded.

Time in milliseconds

Figure 10 - Transition Valid with Bounce

Input turns On and remains On for at least 2 ms in the
20 ms time period that is 10x the input filter time.
< The module sends the timestamp recorded at the
Input turns On, and a original transition point (time 0) to the controller.
timestamp is recorded. f

Input turns Off before 2 ms elapses.

Time in milliseconds

Figure 11 - Invalid Transition

The input never remains
on forpat least 2 ms. After the 20 ms time period that is 10x the input filter

Input turns Off before 2 ms elapses. time, the module drops the data recorded at the
original transition. If an RPl occurs during this time,
the module sends the controller its current valid input
.Input turns on, a(rj\dda data. The data that is sent does not include data from
timestamp is recorded. the transition because the input transition has not
cleared the filter and been recognized as a valid input.

\The next time the input turns On, the module

records the transition as timestamp 21.6 once
| | | | | | | | the input passes the filter time.

0 1 2 34,017 18 19 20 21 2

Time in milliseconds
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Follow these steps to configure input filter times.

1. On the Module Properties dialog box, click the Configuration tab.

2. In the Input Filter Time column, enter Off to On and On to Off input
filter times from 0...30,000 ps and click OK.

Bl Module Properties: Local:2 (1756-1B16IF 1.1)

General | Connection || Module Info | Configuration

Foi Enakle COS f Timestamp |:| En.able St Input Fiter Time (ps)
[E] Otf-=0n |[] On-s0ft i Off-=0n | On-=0ff

o m Gis] o3 oz

1] ]

2 | ]

3 O

N O

| 5 | O [Lateh Timestamps

B | [l

7] [l

L8 | ]

8 | ]

10| ]

| 11 ] ]

12 | O

13 | [l

EN [l

15 ] [l

Statuz: Offline [ 0K ] [ Cancel ]

3. Complete the fields as described in this table and click OK.

Field Description Configuration Tag
Enable Filter To enable filtering for a point, check the corresponding checkbox. | Pt[x].FilterEn
To disable filtering for a point, clear the corresponding checkbox.
Input Filter Time | Enter an Off to On input filter time from 0. ..30,000 ps. Filter0ffOn
0ff > On
Input Filter Time | Enter an On to Off input filter time from 0....30,000 ps. FilterOnOff
On-> Off
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Dedicated Connection for Event Tasks

The 1756-IB16IF input module can initiate an event task over a dedicated
second connection in response to four user-defined input patterns. You can

define these patterns in real time duringa control process by using these output

tags:

e Event[x].Mask—Defines which input points trigger the event task.

e Event[x].Value—Defines whether the masked input points must be in

the On or Off state before the event task is triggered.

Each pattern can use any of the module’s 16 input points, as shown in tables 19

through 22.

In example pattern 1, the input module triggers the event task when input
points 0...7 are in the On state.

Table 19 - Example Pattern 1

OutputTag | Bit Position

0 |1 |2 (3 (4 |5 |6 |7 |8 (9 (10|11 (12|13 (14 |15
Event[x].Mask | 1 1 1 1 1 1 1 1 0 [0 |O JO |0 |0 |0 |O
Event[x].Value | 1 1 1 1 1 1 1 1 X [x |x |x |x |x |x [x
In example pattern 2, the input module triggers the event task when input
points 0...7 are in the Off state.
Table 20 - Example Pattern 2

Output Tag | Bit Position
0 1 2 3 4 |5 6 7 8 9 10 (11 ({12 |13 |14 |15
Event[x].Mask | 1 1 1 1 1 1 1 1 0 [0 (0O |O |O |O |0 |O
Event[x]Value [0 [0 |0 [0 |0 |0 [0 |O [x |x |x |[x [x [x |[x |[|x
In example pattern 3, the input module triggers the event task when input
points 4, 6, 8, and 10 are in the On state.
Table 21 - Example Pattern 3

OutputTag | Bit Position

0 1 2 3 4 |5 6 7 8 9 10 (11 {12 |13 |14 |15
Event[x]Mask {0 [0 |0 |0 1 0 1 0 1 0 1 0 0 0 0 0
Event[x].Value [ x [x [x [x [T |x |1 |x |1 |x |1 X |x |x |x [x
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In example pattern 4, the input module triggers the event task when input
points 0...3 are in the On state, and input points 12...15 are in the Off state.

Table 22 - Example Pattern 4

OutputTag | Bit Position

0 |1 (2 |3 (4 |5 (6 |7 |8 (9 |10 |11 |12 13 (14 |15

Event[x]Mask |1 |1 |1 |1 |0 (0 (0 (0O (O (O |O |O (1T |1 |1 |1

Event[x].Value | 1 1 1 1 X |x |x |x |[x [x |x |[x [0 |0 [0 |O

Once you define a pattern, you can disable an event from being triggered
without clearing its output data by using the Event[x].Disarm output tag.

IMPORTANT  All event masks and event values must be defined in the output tags of the
module.

You can change output tag values in program logic while normal module
operation continues or through the Logix Designer tag editor. For more

information about module tags, refer to Appendix B.

To use a dedicated connection to trigger event tasks, you must set the module’s
connection format to Data with Event, as shown in Figure 12. For more
information about connection formats, see Communication or Connection

Formats on page 127.

TIP  You can change the connection format at any time after creating a
new module except when you are online. The AOP applies all the
configuration data required for the new connection format.

Figure 12 - Event Connection Format

Series: A -
Revizion: 1 w 1
Electronic Keying: Compatible Module . -
Connection: Dista With Evert ]
Choose Data with Event fromthe
Connection pull-down menu.
[ 0k l [ Cancel ] [ Help

When you choose the Data with Event connection format, the following
occurs:

¢ Asecond connection dedicated to event data only is established with the
module. This dedicated event connection reduces controller overhead
when using inputs or input patterns to trigger event tasks in the
controller.

e A new set of event tags is created, as described in Table 46 on page 191.
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Features SpECiﬁC to This table lists features specific to ControlLogix fast digital output modules.
Fast Qutput Modules Topic Page
Programmable Fault State Delays 89
Pulse Width Modulation 91
Peer 1/0 Control (1756-0B16IEF only) See the Peer 1/0 Control Application Technique,
publication 1756-AT016.
Redundant Output See Redundant Owners on page 102.

IMPORTANT  Output tag information is sent to the 1756-0B16IEF module only at the RPI

rate defined during configuration. For optimal performance, use an
Immediate Output (I0T) instruction.

For example, the rung shown contains an |0T instruction for a fast output
module in slot 3. Add a similar rung to your last routine within the Main Task
to mimic normal output tag processing.

=3
Immediste Cutput
Update Tag Local 30

Programmable Fault State Delays

You can define these states for an output point that is in Fault mode due to a
communication failure:

e Duration—Defines the length of time that the output remains in the
Fault mode state before transitioning to a final state of On or Off. By
default, the output remains in the Fault mode state as long as the fault
condition persists.

e Final state—Defines whether the output transitions to the On or Off
state after the duration of the Fault mode state elapses. By default, the
output transitions to the Off state.

EXAMPLE

You define a duration of 1 second and a final state of On for an output point.
If afault occurs at that point, the output remains in its Fault mode state (Off,
On, or Hold) for 1 second before transitioning to the On state.

IMPORTANT

If a connection is reestablished after an output point goes into Fault mode
but before the duration time elapses, the settings you specify for the
duration and final state no longer apply. For example, if you specify a 10
second duration and a final state of Off, and the fault ends in 3 seconds, the
output point never transitions to the final state of Off.

For more information about defining a Fault mode state, refer to Configurable
Point-level Output States on page 51.
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Follow these steps to configure a fault state delay.

1. On the Module Properties dialog box, click the Points category.

& Module Properties: EN2TR _Privatel1:5 (1756-OB 6IEF 2.001) =N EoR(
General Points
Connection
Module Info - Output State During Fault Moge Output State Hocrone
P°i"’5; ) ™ ProgramMode|  Fauk Mode Duration Final State Fuse
;e ichi oo ation o_| o T [of [ Forever ]| Off | Reset
haan ) = [ 1_|How o] Hold '] 10 Seconds ]| off ]| Reset
Emg; = [z |on L Jon ]2 secongs ]| Off ]| Reset
E 3 |Hold [][Hod [ ][Forever  [L]off || Reset
Ezggz 4 |off | off |[Forever [ Off ] _Reset
5 |Off 5| OFF || Forever || OFf ™ Reset
fly & |of L oF | Forever ]| OFf [ Reset
e 7 |on L[of |[Forever ] off ] Reset
sl s |oF L oF | Forever ]| OFf [ Reset
Fas o |on L oF | Forever ]| OFf [ Reset
o 10 |oF Ll[oF [ |[Forever [ ][O | Reset
[~ B0 11 | off L] of | Forever  [J|off ]| Reset
hoall 12 | off L] of [ Forever  []|off ]| Reset
hon 1 13 | off L] of [ Forever  []|off ]| Reset
hen 14 | Off L] of [ Forever  []|off ]| Reset
::m: = 45 |on o] Hold ] 5 secongs [][on ]| Reset
Time Sync
Communications Failure
I ot b (®) Leave outputs in Program Mode state
Program Mode: (O Change outputs to Fault Mode state
Status: Offine Cancel Apply Help
2. Complete the fields as described in this table and click OK.
Field Description 1756-0B16IEF 1756-0B16IEFS
Configuration Tag Configuration Tag
Fault Mode Output State Choose the length of time you want the output to remain in Fault mode state | Pt[x].FaultValueStateDuration | FaultValueStateDuration
Duration before transitioning to the final state:
+ 1second
« 2seconds
+ 5seconds
+ 10seconds
« Forever (default)
IMPORTANT: If you choose Forever, the output remains in the Fault mode
state until a connection is reestablished. For example, if the Fault mode is
Hold, and you specify a duration of Forever, then the output retains its Hold
state and does not transition to a Final state if a fault occurs.
Fault Mode Output State Choose whether you want the module to transition to an On or Off state after | Pt[x].FaultFinalState FaultFinalState
Final State the Fault mode duration time elapses.

The default final state is Off. If you chose Forever, you cannot choose a final
state. The module retains its current Fault mode state.

90
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Pulse Width Modulation

Pulse Width Modulation (PWM) provides precise, onboard control of an
output’s pulse train with no program variability. To configure a PWM signal,

you define two real-time values for the pulse train in the module’s output tags:

¢ Cycle time—The duration of a pulse cycle in seconds from 1 ms...1

hour.

e On time—The pulse width, or length of time that a pulse is active
within a cycle from 200 ps...1 hour. You can define the On time in
seconds or as 0...100 percent of the cycle time. You may want to use a
steady-state On time, such as for gluing applications, or a dynamic On
time that is defined by program logic.

If the cycle time or On time is outside the valid range for an output, the
corresponding bit in the Fault input tag is set and the module responds as

described.

Condition

Result

PWMCycleTime < minimum of Tms

PWMCycleTime = 1ms

PWMCycleTime > maximum of 1 hour

PWMCycleTime = 1 hour

PWMCycleTime < PWMOnTime

Output is always On

PWMOnTime < minimum of 200 pis

Output is always Off

PWMOnTime > maximum of 1 hour

PWMOnTime = 1 hour

If the cycle time or On time value changes while the output is generating a
PWM signal, the changes are not applied until the next cycle of the PWM
output. For instance, if the cycle time is erroneously set to an hour, a new cycle
time does not go into effect until the last cycle of the hour is complete. To
trigger the PWM output to restart immediately with a new cycle time or On
time, turn the output Off and then back On.

EXAMPLE  If PWMOnTime is 0.1 second and PWMCycleTime is 1.0 second and the
PWMCycleTime is changed to 0.5 second just after the output turns On, the
output stays on for 0.1 second and then turns Off for 0.9 seconds to
complete the cycle before the new 0.5 second cycle begins.

IMPORTANT  Before PWM functions, you must enable PWM during configuration and
define the PWM cycle time and On time in the PWMCycleTime and

PWMOnTime output tags.

If PWM is enabled (PWMEnable = 1) and the output is instructed to turn On
(Data = 1), the output generates a PWM signal.
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Figure 13 compares two applications in which the output is instructed to turn
On for 4.5 seconds:

e In the application without PWM, a single pulse is generated. The pulse
remains active for the same length of time the Data output tag is On

(4.5 seconds).
e In the application with PWM, a series of pulses are generated. Each

pulse is active for a configured On time of .5 seconds or 50% of the 1
second cycle time. The Data output tag is On for 4.5 seconds.

Figure 13 - PWM

Application without PWM Application with PWM
Output Logic Output logic is On for 4.5 seconds. Output Logic Output logic is On for 4.5 seconds.
Output State Output is active for 4.5 seconds. Output State Each pulse is active for 0.5 seconds (On time)
PN
1 Second
Cycle Time

By default, PWM is configured to continue the output pulse train until the
output logic turns Off. When the output logic turns Off, the output pulse train
immediately stops.

EXAMPLE  InFigure 14, the output logic is On for 4.25 seconds and then turns Off in the
middle of the last pulse. Even though the PWM On time is configured for 0.5
seconds, the last pulse is only active for 0.25 seconds because it is truncated
when the output logic turns Off.

Figure 14 - PWM with Truncated Pulse

Output Logic Output logicis On for 4.25 seconds.

Output State |

[T

The last pulse is truncated when the output logic turns Off.
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IMPORTANT  The Program and Fault mode states configured for the module override the
PWM output state unless the point is configured to hold the last state while
in Program or Fault mode. If a point is configured to hold the last state and
the output is currently On, the output continues to use PWM until the PWM
cycle limit is reached, the module transitions out of Program or Fault mode,
or a final fault state goes into effect.

For more information, see the following:
« (onfigurable Point-level Qutput States on page 51

Programmable Fault State Delays on page 89

«  (ycle Limit and Execute All Cycles on page 93

You can modify the default PWM configuration for each of a module’s 16
outputs for further control of an output’s pulse train, as described in PWM
Configuration on page 97.

Configuration options include the following:

e Cvcle Limit and Execute All Cycles

e Minimum On Time, Extend Cycle, and Stagger Output on page 94

(ycle Limit and Execute All Cycles

You can limit the number of pulse cycles that occur while an output is On. This
feature is useful when you want to apply a level of output control when a
process is stopped. For example, in a gluing application, you may want to apply
4 drops of glue to a product when the product is within a fixed window on a
conveyor belt. By configuring a cycle limit of 4, you can make sure that only 4
drops of glue are applied even if the conveyor belt stops with the product in the
window. Controlling the process with the Cycle Limit feature eliminates the
need to write complex logic to detect a stopped conveyor belt.

Figure 15 shows a PWM pulse train configured with a cycle limit of 2. The
PWMCycleLimitDone input tag indicates when the PWM cycle limit has
been reached. The corresponding bit is reset upon the next rising edge of the
output which restarts PWM.

Figure 15 - PWM Cycle Limit

Output Logic

Output State
Only 2 cycles are executed even The cycle limit restarts when the output begins pulsing
though the output logic remains On. on the next rising edge of output logic.
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If the output logic turns Off before the cycle limit is reached, you can
configure the pulse cycles to continue until the cycle limit is reached by
enabling the Execute All Cycles option. Figure 16 shows a cycle limit
of 2 with the Execute All Cycles option enabled.

Figure 16 - PWM Cydle Limit with Execute All Cycles Option

Output Logic

Output State

/

Both cycles are executed even though the output
logic turned Off before the cycle limit was reached.

Minimum On Time, Extend Cycle, and Stagger Output

The Minimum On Time, Extend Cycle, and Stagger Output configuration
options are useful in time-proportional control applications, such as
temperature control. In these applications, PID calculations compare the actual
temperature to the desired setpoint and vary the PWM On time to a heating
element in real time to regulate temperature as it approaches the setpoint, as

shown in Figure 17.

Figure 17 - PWM for Time Proportioned Control

H E Heated Vessel

Variable PWM On Time
from PID Calculation

L]

Temperature Feedback to Analog Input

|
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In this type of application, the Minimum On Time, Extend Cycle, and Stagger
Output configuration options provide these benefits:

e Minimum On Time and Extend Cycle—Ensures that output devices
that require a minimum time to turn On or that cannot react to a short
pulse cycle can react with any given PWM On time calculation rather
than not turning On.

To ensure the output device turns On when the calculated On time is
less than the minimum On time, you must enable the Extend Cycle
option. When Extend Cycle is enabled, the cycle time is extended
proportionately up to 10 times the calculated On time while taking into
account the minimum On time.

EXAMPLE  Asolenoid requires at least 40 ms to turn On. During configuration,
you enable the output for PWM, specify a minimum On time of 40
ms, and enable the Extend Cycle option.

If the calculated On time in the PWMOnTime output tag drops below
the 40 ms minimum On time, the module automatically extends the
On time to 40 ms and proportionally extends the cycle time in the
PWMCycleTime output tag.

If the On time drops below 4 ms, the output turns Off because the
cycle cannot extend beyond 10 times the 40 ms On time.

If Extend Cycle is not enabled and the calculated On time is less than the
minimum On time, the output of the module does not energize.

e Stagger Output—Mitigates the power surge from outputs that drive
high power loads by preventing the outputs from turning On
simultaneously. Enabling the Stagger Output option for multiple output
points addresses surges by staggering the leading edge of those outputs
(Figure 18). When the Stagger Output feature is not enabled, output
points turn On immediately at the start of the cycle (Figure 19).

The stagger time for an output is calculated when the output turns On.
If the On time and cycle times are changed by large amounts while the
output is On, the stagger times may begin to overlap.

If the cumulative On time of staggered outputs is less than the cycle,
cach new On transition is staggered to begin 50 ps after the prior

staggered output turns Off.
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Figure 18 - Outputs with Staggering

Output 1

Output 2

Output 3

Figure 19 - Outputs without Staggering

Output 1

Output 2

Output 3
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PWM Configuration
Follow these steps to configure PWM.

1. Use program logic or the Logix Designer tag editor to define the Cycle
time and On time for an output point via the PWMCycleTime and
PWMOnTime output tags.

For more information about module tags, refer to Appendix B.

2. On the Module Properties dialog box, click the Pulse Width
Modulation roll-up category for a high-level view.

& Module Properties: EN2TR_Private11:5 (1756-OB16IEF 2.001) (=N R
General Pulse Width Modulation [PWM)
Connection
Moduie Info e
Points" Minimum | Enaple| 55 Byele Exceute
- PWM 0n Time: to Accomodate| Cycle
————— -1 Puise Width Modulation Point | gnanie On Time 4 G| e e Al
Point00 (s} Limit On Time Cycles
Point01 — — — —
- i o [l 1.0[Seconos [ ] o] 1 d O
= 1 0.0 |Seconds . 15
ol ] Seconds O] T T2l [
. PointD4 21 [] (L0 ol [ Bl o [l
* 3 k1 0.0|Percent o k1 - [
Point05 L - = e
4 0.0|Seconds |+ =
Point06 L 2 L = =
Bicuen 5 0.0 Seconds T
% [ [] 0.0|5econds f [] [] 1= []
- Point08 LI [ Ll = [
& + 7 [ 0.0 |Seconds . ] = (v
- Point09 = = = e
8 0.0|Seconds |\ 13
Point10 L L = ]
Point 11 3 0.0 Seconds [ 1=
10 ] 0.0|Seconds |+ [] ] = [
Point12 L 2 L = A
& 11 0.0 |Seconds . 15
-~ Point13 L — = ry
= 12 0.0|Seconds . 1=
- Point14 L — = ry
= 13 0.0|Seconds . 1=
- Point15 Ll [ Ll = [
Time Sync 14 0.0|Seconds || =
15 | [ 0.0 Seconds || [ = 1=
Status: Offine Cancel Aoply Help

3. Click the PointXX category to view a specific point’s configuration.

" Modlule Properties: ENZTR_Private1:5 (1756-OB1BIEF 2.001) (===
General Pulse Width Modulation {Py
Connection
Modde lnfo Pulge Width Modulation
Points™
Puise Width Modulation® : ’ Copy PWIM
& "
i Enable Pulse Width Modulation (PYWM) s
Point01 PAWM On Time: Refer to 0:Pt{x] PWWMOnTime
Point02 PWM Cycle Time: Refer to 0:Pt{x] PWMCydeTime
E“ggi (1) PWM On Time and PWM Cycle Time are defined in the Output Tag for this module.
. Poi
-~ Point 05 Mirimum On Time: 1.000000 | Seconds
- Pint06
Peint07 Extend Cycle to Accomodate Minimum On Time
:::gi [ stagger Output to Adjust Cycle Phase to Minimize Simutancaus Outputs
-~ Point10 OnTime in:
- Point11 @ seconds
Pairt12 (O Percent
Point13
Point 14 [ Enable Cycle Limit:
- Point15 Cydle Limit: 1E
Time Sync
Execute All Cydes
Status: Offine o oply. Help

Rockwell Automation Publication 1756-UMO058I-EN-P - December 2017 97



Chapter 5

Fast Module Features

4. To modify that point’s configuration, or to set its initial configuration,
complete the fields in the PWM area as described in this table.

Field

Description

1756-0B16IEF Tag Name

1756-0B16IEFS Tag Name

Enable Pulse Width Modulation
(PWM)

Check the checkbox to enable PWM. If this checkbox is cleared, all other
PWM fields are unavailable, and the PWM On time and cycle time for the
point are ignored.

By default, PWM is disabled.

C:Pt[x].PWMEnable

C:PWM.Enable

PWM On Time (view only)

Displays the length of time that a pulse is active, as defined in the
PWMOnTime output tag.

By default, this value is defined in seconds with a range of 0.0002. . .3600.0.
However, you can define the value as 0...100% of the cycle time by clicking
On Time in Percent.

IMPORTANT: Before PWM functions, you must enable PWM during
configuration and define the PWM cycle time and On time in the
PWMCycleTime and PWMOnTime output tags.

If PWM is enabled (C:PWMEnable = 1) and the output is instructed to turn
On (0:Data = 1), the output generates a PWM signal.

0:Pt[x].PWMOnTime

0:PWM.OnTime

PWM Cycle Time (view only)

Displays the duration of each pulse cycle, as defined in the PWMCycleTime
output tag. This value is always displayed in seconds with a range of
0.001 ...3600.0 seconds.

IMPORTANT: Before PWM functions, you must enable PWM during
configuration and define the PWM cycle time and On time in the
PWMCycleTime and PWMOnTime output tags.

If PWM is enabled (C:PWMEnable = 1) and the output is instructed to turn
On (0:Data = 1), the output generates a PWM signal.

0:Pt[x].PWM CycleTime

0:PWM.CycleTime

Minimum On Time

Type the minimum length of time required for the output to turn On. This
value must be defined in seconds.

For example, if a heating coil requires a minimum of 2 seconds to heat up,
and you enter a value of 2.000 in this field, the shortest pulse allowed is
never less than 2.000 seconds.

The default value of zero disables the feature.

C:Pt[x].PWMMinimumOnTime

C:PWM.MinimumOnTime

Extend Cycle to Acommodate
Minimum On Time

Check or clear this checkbox to determine the output behavior when the On
time is less than the minimum On time:

« (Check the checkbox to increase the duration of the pulse cycle to
maintain the On time to Cycle time ratio while taking into account the
minimum On time.

Note: Extending the cycle time is typically useful only when the On time
is a result of a calculation.

« (lear the checkbox if you do not want to increase the duration of the
pulse cycle. In this case, the output does not turn On if the On time is less
than the minimum On time.

By default, the checkbox is cleared, and cycles do not extend.

C:Pt[x].PWMExtend(Cycle

C:PWM.ExtendCycle

Stagger Output to Adjust Cycle
Phase to Minimize Simultaneous
Outputs

Check the checkbox to minimize the load on the power system by staggering
output transitions. See Figure 18 on page 96.

By default, this checkbox is cleared and staggering is disabled. When
staggering is disabled for an output point, the output always turns On at the
beginning of a pulse cycle.

C:Pt[x].PWMStaggerOutput

(:PWM.StaggerOutput

On Time in Seconds
or
On Time in Percent

To define PWM On time in seconds, click On Time in Seconds.

To define PWM On time as a percentage of the cycle time, click On Time in
Percent.

By default, the On time is defined in seconds.

C:Pt[x].PWMOnTimelnPercent

C:PWM.OnTimelnPercent
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Field

Description

1756-0B16IEF Tag Name

1756-0B16IEFS Tag Name

Enable Cycle Limit

Check the checkbox to let only a fixed number of pulse cycles occur.
See Figure 15 on page 93.

By default, the Enable Cycle Limit checkbox is cleared, and pulse cycles
continue to occur until the output turns Off.

C:Pt[x].PWMCycleLimitEnable

C:PWM.CycleLimitEnable

Cycle Limit

Enter the maximum number of pulse cycles you want to occur on each
output logic transition when Enable Cycle Limit is checked:

« Ifyou check the Execute All Cycles checkbox, the specified number of
cycles occur even if the Data output tag turns Off before the completion of
the specified number of cycles.

« Ifyou clear the Execute All Cycles checkbox, the specified number of
cycles occur only if the Data output tag remains On for a sufficient
amount of time for the specified number of cycles. For example, if you
specify a cycle limit of 4, and the output turns Off after 3 cycles, the 4th
cycle does not occur.

This field is only available when the Enable Cycle Limit checkbox is checked.

By default, the cycle limitis 10. Valid values are 1...27.

C:Pt[x].PWMCycleLimit

C:PWM.CycleLimit

Execute All Cycles

Check the checkbox to always execute the number of cycles specified in the
Cycle Limit field even if the Data output tag turns Off. For example, if you
specify a cycle limit of 2, and the output turns Off after 1 cycle, the second
cycle still occurs despite the output turning Off. See Figure 16 on page 94.

If the output logic transitions multiple times before the cycle limit s reached,
all subsequent transitions are ignored until the cycle limitis reached. Once
the cycle limit is reached, a new cycle sequence begins.

This field is only available when the Enable Cycle Limit checkbox is checked.
By default, the Execute All Cycles checkbox i cleared.

C:Pt[x].PWMExecuteAllCycles

C:PWM.ExecuteAllCycles

5. To copy the current configuration to one or more of the remaining
output points, so that multiple outputs share the same PWM behavior,

do the following:

a. Select the PointXX category to copy.
b. Click Copy PWM Configuration.

¢. On the Copy PWM Configuration dialog box, check the points to
which to apply the current configuration and click OK.

By default, all points are checked.

Copy PWM Configuration @

Uncheck &ll Points
Copy Point 0 PWM Configuration to selected points:
Foint 1 Pairt 9
Faint 2 Paint 10
Paink 3 Paint 11
Point 4 Paint 12
Pk & Paint 13
Paint & Point 14
Paint 7 Point 15
Pairt &
[ [o]'3 ] [ Cancel ] [ Help ]

6. To save the configuration for each output point that you specified,

click OK.

Rockwell Automation Publication 1756-UMO058I-EN-P - December 2017

99



Chapter5  Fast Module Features

Fault and Status Reporting

between Input Modules and

Controllers

100

Module Fault Word
All Modules

ControlLogix fast input modules multicast fault and status data to any owner-
controller or listening controller. All input modules maintain a Module Fault
word, the highest level of fault reporting. Modules configured to use the Data
with Event connection format also maintain an Event Fault word to report on
the status of an event connection.

Table 23 lists the fault words and associated tags you can examine in program
logic to indicate when a fault or event has occurred for a fast input module.

Table 23 - Fault Words on Fast Input Modules

Word Input Tag Name Description

Module Fault |:Fault Provides fault summary reporting. Available on all digital input
modules.

Event Fault E:Fault Provides fault summary reporting. Available on all digital input
modules that use the Data with Event or Listen Only with Event
connection format.

All words are 32-bit, although only the number of bits appropriate for each
module’s density are used. For example, the 1756-IB16IF module has a Module
Fault word of 32 bits.

Table 24 - Bits Set in Module Fault Word

Condition Bits Set

Communication fault All 32 bits are set to 1, regardless of the module’s density.

This illustration offers an overview of the fault reporting process on
ControlLogix fast digital input modules.

Bit31 Bit0

A communication fault sets all 32 bits in the Module Fault word.
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Fault and Status Reporting ControlLogix fast digital output modules multicast fault and status data to any

between Qutput Modules

owner-controller or listening controller. Like input modules, output modules
maintain a Module Fault word, the highest level of fault reporting. However,

and Controllers output modules use an additional word to indicate a fault condition.

Table 25 lists the fault word and the associated tag you can examine in program
logic to indicate when a fault has occurred for a fast output module.

Table 25 - Fault Words on Fast Output Modules

Word Input Tag Name

Description

Module Fault |:Fault

Provides fault summary reporting. Available on all digital output
modules.

All words are 32-bit, although only the number of bits appropriate for each
module’s density are used. For example, the 1756-OB16IEF module has a
Module Fault word of 32 bits. But, because the module is a 16-point module,
only the first 16 bits (0...15) are used in the Module Fault word.

Bits set in the FuseBlown tag are logically entered into the Module Fault word.
Depending on the module type, a bit set in the Module Fault word can mean
multiple things, as indicated in the table.

Table 26 - Bits Set in Module Fault Word

Condition Bit set
Communication fault All 32 bits are set to 1, regardless of the module’s density.
Fuse blown Only the bit affected is set to 1.

This illustration provides an overview of the fault reporting process for digital

output modules.

Bit 31

Bit0

'

Module Fault Word

A communications fault sets all bits in the Module Fault word. A Fuse Blown
condition sets the appropriate bit in the Module Fault word.

Fuse Blown Tag

Ablown fuse for any point sets the bit for that point in the FuseBlown tag and
also sets the appropriate bits in the Module Fault word. In the example above,
the bit for the FuseBlown tag is set indicating a blown fuse at point 9.

Bits set for the Fault input tag indicate I/O data may be incorrect due to a fault

due to one of these conditions:

e FuseBlown =1

e PWMCycleTime outside the valid range of 0.001...3600.0 seconds
e PWMOnTime outside the valid range of 0.0002...3600.0 seconds

or 0...100 percent

e PWMCycleTime < PWMOnTime
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Redundant Owners
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Redundant ownership lets a single controller use redundant adapters to
communicate with a single output or lets two separate controllers coordinate to
control the output.

Configure Redundant Owners

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

If the second connection does not pair with the original connection, it is
rejected with a general status = 0x01 and extended status = 0x031D. All other
aspects of configuration between the two connections must be identical.

After the connection is established, a redundant owner uses the Claim Owner
Output (COO) tag to indicate that it is ready for ownership of the outputs.

The Ready Owner Output (ROO) tag indicates that an owner is ready to take
ownership if needed. The ROO is implemented as a single bit, OwnerReady, as

this implementation is intended for only two controllers.

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

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

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

Finally, the Input data adds status fields that indicate if the output module has
an active owner (OwnerActive) and for which controller, A or B (OwnerID).
For each of owner A and B, three status fields indicate if the controller is
connected (OwnerAConnected/OwnerBConnected) and echo the output
values received for each owner via OwnerAClaim/OwnerBClaim and
OwnerAReady/OwnerBReady, respectively.
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Requirements
You must use output modules that support Redundant Owner connections:
e 1756-OF16IEF output module
Peer Ownership and Scheduled Output are not supported.

o All Allen-Bradley” 1756 input modules that support multiple module
owners

Redundant owner supports these ControlLogix 1756 Ethernet modules:
o 1756-EN2T
e 1756-EN2TR
e 1756-EN2F

About Redundant Owners

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

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

Restrictions

The redundant owner solution uses two connections for every I/O module—
one for each of the redundant connections. Each connection is shown in the
Studio 5000 Logix Designer® I/O Configuration—two entries for each I/O
module.

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

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

e Aninput module’s ideal RPIis 25 ms, though any input module RPI can
be used.

e Direct I/O connections must be used.

e Rack optimized connections are not supported.

Also see Redundant Owner Configuration Tags on page 214.
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Single Controller Behavior

A single controller case is the simpler one as both connections are owned by the
same controller. Thus there is never a case where one connection is in Run
mode and the other connection is in Program mode, so no need to worry about
synchronizing.

=88 1756 Backplane, 1756-A10
{9 [0] 1756-L83E Single_Controller
é--ﬂ [1] 1756-EN2TR. Adapter_for_controler
=45 Ethernet
fl 1756-EN2TR Adapter_for_controller
= f] 1756-EN2TR Slot_0_adapter
£-89 1756 Backplane, 1756-A17
fl [0] 1756-EN2TR Slot_0_adapter
fl [2] 1756-1B32/B Input
- [3] 1756-0B16IEF/A
= f] 1756-EN2TR Slot_1_adapter
289 1756 Backplane, 1756-A17
- f] [1] 1756-EN2TR Slot_1_adapter
fl [2] 1756-1B32/B Same_Input

------ i [3] 1756-OB16IEF/A

Figure 20 - Single Controller

[ ]

© Aenadey

Ul

32763-M

1. Initialize I/O tags.
2. Set Claim in one connection.
3. Set Ready in the other connection.

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

1. Output is not owned until the Claim connection is made.

2. Any disruption in the Claim connection causes the I/O module to
switch to the Ready path.

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

Multiple Controller Behavior

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

RedundantOutputB.

-£511/0 Configuration
=183 1756 Backplane, 1756-A7
.80 [0] 1756-LE2E ROO_COO_A_Example

- B [1] 1756-EN2TR EN2TR_A_10

BE?E Ethernet
- ﬂ 1756-EN2TR EM2TR_A_10

- ] 1756-EN2TR EN2TR_A_11
-3 1756 Backplane, 1736-A17
- f] [0] 1756-EN2TR ENZTR_A_11

Bl (1] 1736-0OB16IEF/A RedundantOutputA

-4 /0 Configuration
=83 1756 Backplane, 1756-A7
.. [l [0] 1756-L82E ROO_COO_B_Example
= fl [1]1756-EN2TR EN2TR_B_12
[)-2% Ethernet
. f] 1756-EN2TR EN2TR_B_12
= f 1756-EM2TR EN2TR_B_13
-8 1756 Backplane, 1736-A17
. f] [0]1756-EN2TR EN2TR_B_13

- (1] 1736-0B16IEF/A ReundantOutputB
p

Figure 21 - Multiple Controller
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=
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IMPORTANT

If you use ControlLogix Redundancy as the multiple controller system, then you
do not have to manage the dual controllers. If you use any other method, then
you must manage the primary and secondary controllers yourself. This
application does not manage the controllers, just the 1/0.
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You can use Produced/Consumed tags for synchronization; however, the
Redundant Owner Input tags provide the majority of information needed for
synchronization.

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

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

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

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

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

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

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

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

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

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

In a redundant owner application, configure one output module as Redundant
Owner A and the second as Redundant Owner B. In our example project,
Redundant Owner A is the module connected to Ethernet A, and Redundant
Owner B is the module connected to Ethernet B.

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

Redundant Owner A.
Medule Definition X
Series: A i
Revision: 2 v 003 |5
Electronic Keying: Compatible Module v

Connection Redundant Owner A ~
Output Data: Data

Listen Only

Peer Ownership

Redundant Owner A

Redundant Owner B

Coce e

2. In the Output Data field, choose Redundant Data.

Module Definiticn X
Series: A &

Revision: 2 ~ 003 |5

Electronic Keying: Compatible Module v
[connection: [Redundant Owner A 2l
Output Data Redundant Data v

Redundant Data

3. To configure the second output module as Redundant Owner B, repeat
steps 1 and 2, choosing Redundant Owner B and Redundant Data.

The module definition is shown in the Module Properties dialog box.
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Follow these steps to implement Redundant Ethernet modules in your project.

1.

10.

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

In the example project this is EN2T_B.

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

We recommend following the module naming examples used in the
example project.

— Ethernet module in Slot 0: EN2T_A_ <your name for the chassis>
— Ethernet module in Slot 1: EN2T_B_ <your name for the chassis>

— Reference the example application for more naming examples
Add in the task for I/O_Mapping 25ms.

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

Import the example Program into the I/O_Mapping_25ms task.

Modify the imported routines for each chassis that you have in your
system.

In the example project the routines are called R001, R002, and so on.
One chassis per routine.

Add an I/O module to the chassis routines.

Insert an Add-On Instruction for each digital input module you have in
the chassis.

If the digital input module is only 16 channels, set the I16_Ch tagto 1
(true).

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

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

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

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

faulted.

Insert a rung with two CPS (Synchronous Copy File) instructions for
each Digital Output module that you have in the chassis.
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In the example project, the rung number was equal to the slot number of
the module being referenced. We used rungs with only an NOP (No
Operation) instruction to hold the rung number for slots without an
analog module.

11. In each routine add rungs for the analog modules that you have.
Most analog modules have their own Add-On Instructions.

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

— If the analog module is in Differential mode, the channel count is cut

in half.

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

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

12. Keep the Add-On Instruction at Hold Last State or set Hold Last State
to 0 (zero) to use the default value.

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

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

faulted.

Response Times for Qutput Modules

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

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

These recommendations are for response performance:
e Faster RPIs have a longer response time.

e Slower RPIs can have a much longer response time.

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

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

e For non-redundant ControlLogix applications, the CIP connection
timeout delay minimum is 100 ms.
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e Slower RPIs greatly limit the effect of the response time on the
application.

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

Input Modules

Many ControlLogix" 1756 input modules support multiple owners.

Table 27 lists bulletin number 1756 input modules that do not support

multiple module owners.

IMPORTANT  You must use input modules that support multiple owners.

Table 27 - Input modules that do not support multiple owners

(Catalog
Number

Module Type

Replacement Module

1756-IR12

Analog Input, 12-channel RTD

Must replace with a 1756-1TR8I and use in 1756-IR6l
compatibility mode. You will lose 6 channels. Your inputs
will be isolated.

1756-1T16

Analog Input, 16-channel non-
isolated thermocouple/mV

Replace with1756-IRT8I and use in 1756-IT61 or 1756-1T612
compatibility mode.

1756-IRT8|

Analog Input, 8-channel
thermocouple or RTD isolated

Must be used in 1756-IR6l or 1756-1T61 compatibility mode.
You will lose 2 channels and all of the new features of the
1756-IRT8I module.

Use the 1756-1TR8I module in remote 1/0 chassis and 1756-
IR61 or 1756-1T6l module in Logix Designer I/0 configuration.

1756-1F8I

Analog Input, 8-channel current
or voltage isolated

Must be used in 1756-IF61 compatibility mode. You will lose
2 channels and all of the new features of the 1756-IF8|
module.

Use the 1756-IF8l in remote 1/0 chassis and 1756-IF6l in
Logix Designer I/0 Configuration.

1756-1B161SOE

Sequence of Events Digital Input

1756-IF16IH

1756-IF8IH

16 isolated differential inputs,
1HART modem per channel

8 isolated differential inputs,
1 HART modem per channel

Use 1756-IF16H.

Use 1756-IF8H.

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

1756-IF4FXOF2F

High-speed input/output
analog module
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Troubleshooting

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

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

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

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

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

3. Remove the module from the chassis.
4. Reinsert the module.
5. Ifyou still have the error, delete one of the module entries in the Logix

Designer I/O Configuration and add it into your project again.

These troubleshooting steps below assume that the system was commissioned
and running without any errors before the issue occurred.

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

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

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

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

tab.
In the example project, this is EN2T_B.

Rockwell Automation Publication 1756-UMO058I-EN-P - December 2017 L]



Chapter 5

Fast Module Features

112

Issue: Incorrect output behavior on response
1. Verify that only one of the connections to the Output module has the
.OwnerClaim output set to true (1).

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

MName =z|~ | Value €| Style Data Type
EMET_A_R002:2:0 OwnerClaim 1 [Decimal BOOL
ENET_A_R002:2:0.0wnerReady 0 |Decimal BOOL

MName ==|& |Value & | Style Data Type
EMET_B_R002:2:0.0wnerClaim 0 |Decimal BOOL
ENET_B_R002:2:0.0wnerReady 1|Decimal BOOL

For all of the issues described in this section, you can consult product manuals,
Rockwell Automation” KnowledgeBase, and Rockwell Automation Technical
Support.
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Remove the Removable Terminal Block 127
Remove the Module from the Chassis 128

Table 28 - Environment and Enclosure

JAN

ATTENTION: This equipment is intended for use in a Pollution Degree 2 industrial environment, in overvoltage Category Il
applications (as defined in IEC 60664-1), at altitudes up to 2000 m (6562 ft) without derating.

This equipment is not intended for use in residential environments and may not provide adequate protection to radio
communication services in such environments.

This equipment is supplied as open-type equipment. It must be mounted within an enclosure that is suitably designed for
those specific environmental conditions that are present and appropriately designed to prevent personal injury resulting
from accessibility to live parts. The enclosure must have suitable flame-retardant properties to prevent or minimize the
spread of flame, complying with a flame spread rating of 5VA or be approved for the application if nonmetallic. The interior
of the enclosure must be accessible only by the use of a tool. Subsequent sections of this publication may contain additional
information regarding specific enclosure type ratings that are required to comply with certain product safety certifications.

In addition to this publication, see the following:
«  Industrial Automation Wiring and Grounding Guidelines, publication 1770-4.1, for additional installation requirements.
- NEMA Standard 250 and IEC 60529, as applicable, for explanations of the degrees of protection provided by enclosures.
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Table 29 - North American Hazardous Location Approval

The following information applies when operating this equipment in
hazardous locations.

Informations sur 'utilisation de cet équipement en environnements
dangereux.

Products marked "CL1, DIV 2, GP A, B, C, D" are suitable for use in Class | Division 2
Groups A, B, C, D, Hazardous Locations and nonhazardous locations only. Each product is
supplied with markings on the rating nameplate indicating the hazardous location
temperature code. When combining products within a system, the most adverse
temperature code (lowest "T" number) may be used to help determine the overall
temperature code of the system. Combinations of equipment in your system are subject
to investigation by the local Authority Having Jurisdiction at the time of installation.

Les produits marqués "CL 1, DIV 2, GP A, B, C, D" ne conviennent qu'a une utilisation en
environnements de Classe | Division 2 Groupes A, B, C, D dangereux et non dangereux.
Chaque produit est livré avec des marquages sur sa plaque d'identification qui indiquent
le code de température pour les environnements dangereux. Lorsque plusieurs produits
sont combinés dans un systeme, le code de température le plus défavorable (code de
température le plus faible) peut étre utilisé pour déterminer le code de température
global du systeme. Les combinaisons d'équipements dans le systéme sont sujettes a
inspection par les autorités locales qualifiées au moment de |'installation.

WARNING: EXPLOSION HAZARD

« Do not disconnect equipment unless power has been removed
or the area is known to be nonhazardous.

- Do not disconnect connections to this equipment unless power
has been removed or the area is known to be nonhazardous.
Secure any external connections that mate to this equipment
by using screws, sliding latches, threaded connectors, or other
means provided with this product.

« Substitution of components may impair suitability for Class I,
Division 2.

« Ifthis product contains batteries, they must only be changed in
an area known to be nonhazardous.

WARNING: RISQUE D’EXPLOSION

- Couperle courant ou s'assurer que I'environnement est classé
non dangereux avant de débrancher I'équipement.

« Couper le courant ou s'assurer que |'environnement est classé
non dangereux avant de débrancher les connecteurs. Fixer tous
les connecteurs externes reliés a cet équipement a |'aide de vis,
loquets coulissants, connecteurs filetés ou autres moyens
fournis avec ce produit.

« Lasubstitution de composants peut rendre cet équipement
inadapté a une utilisation en environnement de Classe |,
Division 2.

- S'assurer que I'environnement est classé non dangereux avant
de changer les piles.

Table 30 - European Hazardous Location Approval

The following applies when the product bears the Ex Marking.

This equipment is intended for use in potentially explosive atmospheres as defined by European Union Directive 94/9/EC and has been found to comply with the Essential Health
and Safety Requirements relating to the design and construction of Category 3 equipment intended for use in Zone 2 potentially explosive atmospheres, given in Annex Il to this

Directive.

Compliance with the Essential Health and Safety Requirements has been assured by compliance with EN 60079-15 and EN 60079-0.

ATTENTION: This equipment is not resistant to sunlight or other sources of UV radiation.

WARNING:

«  This equipment must be installed in an enclosure providing at least IP54 protection when applied in Zone 2

environments.

« This equipment shall be used within its specified ratings defined by Rockwell Automation.

« Provision shall be made to prevent the rated voltage from being exceeded by transient disturbances of more than 40%

when applied in Zone 2 environments.

«  This equipment must be used only with ATEX certified Rockwell Automation backplanes.

- Secure any external connections that mate to this equipment by using screws, sliding latches, threaded connectors, or

other means provided with this product.

« Do not disconnect equipment unless power has been removed or the area is known to be nonhazardous.
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Install the Module You can install or remove a ControlLogix” I/O module while chassis power is
applied. Removal and Insertion Under Power (RIUP) provides the flexibility

to maintain modules without having to stop production.

A

WARNING: When you insert or remove the module while backplane power
is on, an electric 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 electric 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.

A

ATTENTION: Although the module is designed to support RIUP, when you
remove or insert a module or an RTB with field-side power applied,
unintended machine motion or loss of process control can occur. Exercise
extreme caution when using this feature.

>

ATTENTION: Prevent Electrostatic Discharge

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

« Touch a grounded object to discharge potential static.

« Wear an approved grounding wriststrap.

« Do not touch connectors or pins on component boards.

« Do not touch circuit components inside the equipment.

- Use a static-safe workstation, if available.

- Store the equipment in appropriate static-safe packaging when not in use.
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Follow these steps to insert the module into the chassis.

1. Align the circuit board with the top and bottom chassis guides.

Printed Circuit Board

20861-M

20862-M

Installation of the module is now complete.
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Key the Removable
Terminal Block

Key the removable terminal block (RTB) to prevent inadvertently connecting
the wrong wiring in the RTB to your module. Wedge- and U-shaped bands are
manually inserted into the RTB and module. This process hinders a wired
RTB from being accidentally inserted into a module that does not match the
positioning of the respective tabs.

Key positions on the module that correspond to unkeyed positions on the
RTB. For example, if you place a U-shaped keying band in slot 4 on the
module, do not insert a wedge-shaped tab in slot 4 on the RTB, or your RTB
does not mount on the module. We recommend that you use a unique keying
pattern for each slot in the chassis.

Follow these steps to key the RTB.

1. To key the module, insert the U-shaped band with the longer side near
the terminals.

2. DPush the band onto the module until it snaps into place.

[

EE ) 2F o B .,%’;8“,,?[7

20850-M

3. To key the RTB in positions that correspond to unkeyed module
positions, insert the straight, wedge-shaped tab on the RTB with the
rounded edge first.

R

Module side of RTB

20851-M

Rockwell Automation Publication 1756-UMO058I-EN-P - December 2017 117



Chapter6 Install ControlLogix I/0 Modules

4. Push the tab onto the RTB until it stops.

5. Repeat step 1...step 4 by using additional U-shaped and straight tabs
until the module and RTB lock into each other properly.

Connect the Wires You can use an RTB or a Bulletin 1492 prewired interface module (IFM)V to

connect wires to your module. If you are using an RTB, follow the directions to

connect wires to the RT'B. IFMs are wired prior to shipping.

A

WARNING: If you connect or disconnect wiring while the field-side 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.

ATTENTION: If multiple power sources are used, do not exceed the specified
isolation voltage.

> B>

ATTENTION: When using the 1756-TBCH, do not wire more than two
0.33..1.3mm? (22...16 AWG) conductors on any single terminal. Use only
the same size wires with no intermixing of solid and stranded wire types.

When using the 1756-TBS6H, do not wire more than 1 conductor on any single
terminal.

When using the 1756-TBNH, do not wire more than two 0.33...2.1 mm?
(22...14 AWG) conductors on any single terminal. Use only the same size wires
with no intermixing of solid and stranded wire types.

When using the 1756-TBSH, do not wire more than 1 conductor on any single
terminal.

To see alisting of the IFMs available for use with the ControlLogix analog I/O
modules, see Appendix G.

This chapter explains the general guidelines for wiring your digital I/O
modules, including grounding the cable and connecting the wires to each RTB

type.

Table 35 on page 139 shows each module catalog number and the

corresponding page with the wiring diagram.

(1) The ControlLogix system has been agency certified using only the ControlLogix RTBs (1756-TBCH, 1756-TBNH, 1756-TBSH and
1756-TBS6H). Any application that requires agency certification of the ControlLogix system using other wiring termination
methods may require application specific approval by the certifying agency
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RTB Types

There are three types of RTBs:
o Cage Clamp—catalog number 1756-TBCH
e NEMA Clamp—catalog number 1756-TBNH
e Spring Clamp—catalog number 1756-TBSH or TBS6H

Each RTP comes with housing. Wire the RTB with a3.2 mm (1/8 in.)
maximum screwdriver before installing it onto the module.

Cage Clamp
Follow these steps to wire a cage clamp.

1. Strip 9.5 mm (3.8 in.) maximum length of wire.

2. Insert the wire into the open terminal on the side.

3. Turn the screw clockwise to close the terminal on the wire.

| Strain Relief Area
20859-M

The open section at the bottom of the RTB is called the strain relief area. The
wiring from the connections can be grouped with a plastic tie.
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NEMA Clamp
Follow these steps to wire a NEMA clamp.

1. Strip 8 mm (5/16 in.) maximum length of wire.
2. Turn the terminal screw counterclockwise.

3. Insert the stripped end of the wire under the plate on the terminal.

H—— Strain Relief Area
40201-M

4. Turn the terminal screw clockwise until the wire is secured.

The open section at the bottom of the RTB is called the strain relief area. The
wiring from the connections can be grouped with a plastic tie.

Spring Clamp
Follow these steps to wire a spring clamp.

1. Strip 11 mm (7/16 in.) maximum length of wire.

2. Insert the screwdriver into the outer hole of the RTB to depress the

spring-loaded clamp.

3. Insert the wire into the open terminal and remove the screwdriver.

[d J]
= Strain Relief Area
0 0 20860-M
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IMPORTANT  Make sure the wire, and not the screwdriver, is inserted into the open
terminal to prevent damage to the module.

The open section at the bottom of the RTB is called the strain relief area. The
wiring from the connections can be grouped with a plastic tie.

RTB Wiring Recommendations

Consider these guidelines when wiring your RTB:
e Begin wiring the RTB at the bottom terminals and move up.
e Use a tie to secure the wires in the strain relief area of the RT'B.
e A jumper bar is shipped with certain I/O modules to assist in
installation. For an example of when to use the jumper bar, see the

1756-1A161 wiring diagram.

Extra jumper bars can be purchased by ordering catalog number

1756-JMPR.

e For applications that require heavy gauge wiring, order and use an
extended-depth housing, catalog number 1756-TBE. For more

information, see page 123.
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Assemble the Removable Removab-le housing covers the wired RTB to protect wiring connections when
Terminal Block and Housing the RTB is scated on the module. Parts of the 1756-TBCH RTB (for example)

are identified in the table.

20858-M

Item Description

—_

Housing cover

2 Groove

3 Side edge of RTB
4 RTB

5 Strain relief area

Follow these steps to attach the RTB to the 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.

IMPORTANT  If additional wire routing space is required for your application, use
extended-depth housing, catalog number 1756-TBE.
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Choose Extended-depth
Housing

There are two housing options you must consider when wiring your

ControlLogix digital I/O module: standard-depth or extended-depth.

When you order an RTB for your I/O module, you receive standard-depth
housing. If your application uses heavy gauge wiring, you can order extended-

depth housing. Extended-depth housing does not come with an RTB.

Standard-depth Housing

Extended-

-

>

7z

depth Housing

30484-M

IMPORTANT

The housings shown are used with a spring clamp RTB, but the capacity for

each remains the same regardless of RTB type.

(at. No. RTB Type Wire Capacity Number of Wires
1756-TBNH NEMA clamp Standard-depth 36...18 AWG wires
P — Spring camp (20-postion) 336 mm?(0.52in.2) 23... 14 AWG wires
1756-TBCH Cage clamp

1756-TBS6H Spring clamp (36-position)

1756-TBE Any RTB that uses heavy gauge | Extended-depth 40...18 AWG wires

wiring

628 mm2(0.97in.2)
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Cabinet Size Considerations with Extended-depth Housing

When you use extended-depth housing, catalog number 1756-TBE, the I/O
module depth is increased. The diagram shows the difference in depth between
an I/O module using standard-depth housing and one using extended-depth
housing.

Dimensions are in mm (in.)

- 144.73 (5.698) >

12.7(0.5) —»

< 131.75 (5.187) —
—»| |<+—3.18(0.125) M

Rear Surface of
ControlLogix Chassis

Standard-depth Housing ___,

Extended-depth Housing — -

41682

IMPORTANT  The depth from the front of the module to the back of the chassis is as
follows:

Standard-depth housing = 147.91 mm (5.823 in.)
Extended-depth housing = 157.43 mm (6.198 in.)
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Install the Removable This section shows how to install the RTB onto the module to connect the

wiring.

Terminal Block

A

WARNING: When you connect or disconnect the removable terminal block
(RTB) with field-side power applied, an electrical arc can occur. This could
cause an explosion in hazardous location installations.

Be sure that power is removed or the area is nonhazardous before proceeding.

£\

SHOCK HAZARD: If the RTB is installed onto the module while the field-side
power is applied, the RTB is 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 of the following:

o Field-side wiring of the RTB has been completed

e RTB housing s snapped into place on the RTB

e RTB housingdoor is closed

¢ The locking tab at the top of the module is unlocked

To install the RTB, follow these steps.

1. Align the top, bottom and left side guides of the RTB with the guides on
the module.

Top Guide

20853-M
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2. Press quickly and evenly to seat the RTB on the module until the latches
snap into place.

3. Slide the locking tab down to lock the RTB onto the module.

20854-M
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Remove the Removable If you need to remove the module from the chassis, you must first remove the
Terminal Block RTB from the module.

power is applied, the module is electrically live. Do not touch the RTB's

f SHOCK HAZARD: If the RTB is removed from the module while the field-side
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 removing the module.

Follow these steps to remove an RTB from the module.

1. Unlock the locking tab at the top of the module.
2. Open the RTB door by using the bottom tab.
3. Hold the spot marked PULL HERE and pull the RTB off the module.

A SHOCK HAZARD: Do not wrap your fingers around the entire door.

Nalalarard
alalalals)

— 1)

20855-M
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Remove the Module Follow these steps to remove a module from its chassis.
from the Chassis

1. Push in the top and bottom locking tabs.

20856-M

20857-M
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Topic Page
Configuration Process Overview 130
Create a New Module 131
Edit the Configuration 136
Connection Properties 137
View and Change Module Tags 138

You must configure your module upon installation. The module does not work
until it has been configured. In most cases, you will use the Studio 5000 Logix
Designer® application to complete the configuration. The application uses
default configurations, such as RPI and filter times, to get your I/O module to
communicate with its owner-controller. You can edit the default configuration
as needed from the Module Properties dialog box.
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COnfiguration Follow these steps to configure a ControlLogix® digital I/O module with Logix
Process Overview Designer.

1. Create a new module.

2. Accept or customize the default configuration for the module.

3. Edit the configuration as changes are needed.

Figure 22 - Full Configuration Profile Diagram

New Module

1. Choose a module
from the list.

2. Choose a Major
Revision.

'

Naming Screen
Name

Slot number
Communication/
(lick a tab/category to connection format (lick OK to use the default
customize the configuration. Minor revision configuration.

Keying choice

Tab/Category | ‘ > OKButton

Y

Series of

Application
Specific
Screens

Configuration Complete

Edit Configuration

'

A series of tabs in the programming
software enable you to change a module’s
configuration.

41058
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Create a New Module Before creating a new module, make sure you complete these procedures in the

Logix Designer application:
e Create a controller project.

e Ifyou plan to add the I/O module to a remote chassis, add ControlNet
or EtherNet/IP communication modules to both the local and remote
chassis in the I/O Configuration tree.

— For more information on ControlLogix ControlNet modules, see
ControlNet Modules in Logix5000™ Control Systems, publication_
CNET-UMOO0I.

- For more information on ControlLogix EtherNet/IP modules, see
EtherNet/IP Modules in Logix5000 Control Systems User Manual,
publication ENET-UMO001.

IMPORTANT  The Studio 5000 environment lets you add 1/0 modules online. When using
a previous version, you must be offline to create a new module.

Follow these steps to add a local or remote I/O module.
1. Toadd an I/O module to a local chassis, right-click the I/O
Conlfiguration folder and choose New Module.
or

To add an I/O module to a remote chassis, right-click the remote
communication module, and choose New Module.

2. On the Select Module Type dialog box, select the digital module to
create, and then click Create.

Select Module Type

Catalog | Module Discovery | Favoiites

Clear Filters Hide Filters =
[=] Module Type Categary Filters te Maodule Type Yendor Filkers
[ &nalog Allen-Bradey
[0 Communication
[ Controller
Digital w
;[ »
Catalog Mumber Description “Yendaor Category ad
17561418 16 Paint 731324 AC Input Allen-Bradley Digital
175616 16 Point 794132 AC |solated Input Allen-Bradley Drigital
17561432 32 Paint 7441324 AC Input Allen-Bradley Digital
17561480 8 Point 79v-132% AC Diagnostic Input Allen-Bradley Drigital
17EEIB1E 16 Paoint 10W-31.2 DC [nput Lllen-Bradley Diigital
1756-1B16D 16 Paint 10-30% DL Diagnostic Input Allen-Bradley Digital
17RRIRTRI 1R Print 10-3M D Iznlated Innt Sink /S noe Lllrn-Rradlru inital b
< b4
38 of 106 Module Types Found Add to Favorites
[[] Cloze on Create:

Rockwell Automation Publication 1756-UMO058I-EN-P - December 2017 131


http://literature.rockwellautomation.com/idc/groups/literature/documents/um/cnet-um001_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/cnet-um001_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/enet-um001_-en-p.pdf

Chapter7

Configure ControlLogix Digital I/0 Modules

132

3. On the Select Major Revision dialog box, click OK to accept the default
major revision.

Select Majorn Revision

Select major revizion for new 1756-1B160 module
being created.

Major Fevision:

I Ok ][ Cancel ][ Help ]

4. On the New Module dialog box, complete the fields and click OK.
e For information about how to choose an electronic keying method,

see page 40.

e For information about how to choose a communication format or

connection type, see page 136.

The fields on the New Module dialog box vary depending on the catalog number of your I/0 module.

To edit the module’s configuration, make sure the
Open Module Properties checkbox is checked.

b [#] Open Module Properties

New Module £|
Type: 175E-IB16D 16 Paint 100-300 DC Diagnostic Input
Wendor: Allen-Bradley
Parent: Local
Mame: || | Slat: |D :|
Drescription: ‘ ‘
Comm Format: | Full Diagnostics - Input D ata v |
Rievigion: |:| Electronic Keying: | Compatible Keying w

L Ok ][ Cancel ][

Help ]

General | Connection | Module Info | Configuration |

Module Definition

Type: 175E-IB1EIF 16 Paint 24 High Speed DL Isolated Input, Sink/Source
Wendor: Allen-Bradley

Parent: Local

M ame: Slat:
Drescription:

e ”
Electronic Keying: Compatible Module Sl ST —‘
Connection: Data G
Input Drata: Timestamp Data B
Electonic Keving: | Compatible Module ~ |
Connection: Data ﬂ
Input Date: Timestamp Data ﬂ
Status: Creating
Click Change to open the Module Definition dialog box oK [ Concel | [ Hep
and choose additional properties, such as an electronic

keying method and connection format.
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Module Definitions, Communication or Connection Formats

The initial configuration of a module requires you to choose a module
definition or a communication or connection format. The term that is used
depends on the Add-on Profile (AOP) for your module. Earlier AOPs use
communication formats, later AOPs use connection formats, and the newest
AOPs use module definitions.

A module definition or communication or connection format determines the
following:

e Available configuration options

o Type of data that is transferred between the module and its owner-
controller

e Which tags are generated when the configuration is complete

IMPORTANT  Communication formats cannot be changed whether online or offline after a
program is downloaded to the controller.

However, connection formats can be changed when offline after a program
is downloaded to the controller.

The communication or connection format also defines the connection
between the controller writing the configuration and the module. The number
and type of choices varies depending on what module you are using and
whether it is in a local or remote chassis.

TIP  When you choose a Listen-only format, only the General and Connection
tabs appear when you view a module’s properties in Logix Designer.

Controllers that want to listen to a module but not own it use a Listen-only
format.
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Tables 31 and 32 describe the communication and connection formats

available for input modules.

Table 31 - Input Module Communication Formats

Communication Format

Data Return

Module

Input Data

Module returns only general fault and input data.

(ST Timestamped Input Data

Module returns input data with the value of the system clock from its
local chassis when the input data changes.

Rack Optimization

The 1756-CNB module collects all digital input words in the remote
chassis and sends them to the controller as a single rack image. This
connection type limits the status and diagnostic information
available.

Listen Only—Input Data

Listen Only—CST Timestamped Input Data

Listen Only—Rack Optimization

These formats have the same definition as the similarly-named
options above except that they are Listen-only connections.

1756-1A16, 1756-1A161, 1756-1A32,

1756-1B161, 1756-1B16, 1756-1B32,

1756-1C16, 1756-1G16, 1756-1H16l, 1756-IM161,
1756-IN16, 1756-IV16, 1756-1V32

Full Diagnostic Input Data

Module returns input data, the value of the system clock from its
local chassis when the input data changes, and diagnostic data.

1756-1A8D, 1756-1B16D

Listen Only—Full Diagnostic Input Data

This format has the same definition as Full diagnostic input data
except that it is a Listen-only connection.

1756-1A8D, 1756-1B16D

Table 32 - Input Module Module Definitions

Connection Input Data Data Return Module
Data Timestamp Data Module returns input data with COS timestamps in CIP Sync system | 1756-1B16IF
time. To configure per point timestamping, see page 83.
Data Module returns input data without COS timestamps. This format is
useful when the highest possible throughput is required.
Data with Event Timestamp Data Results in two input connections:
«(onnection to return input data with COS timestamps in CIP Sync
system time.
«Connection to initiate event tasks. See page 89.
Listen Only Timestamp Data These formats have the same definition as those above except that
they are Listen-only connections.
Data
Listen Only with Event Timestamp Data

134
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Tables 33 and 34 describe the communication and connection formats

available for output modules.

Table 33 - Output Module Communication Formats

Communication Format Data Return Module
Output Data The owner-controller sends the module only output data. 1756-0A8, 1756-0A161, 1756-0B8, 1756-0B8l,
1756-0B161, 1756-0B1615(",
Scheduled Output Data The owner-controller sends the module output data and a (ST 1756-0B32, 1756-0C8, 1756-0G16,
timestamp value 1756-0H8I, 1756-0N8, 1756-0W16l,
Rack Optimization The owner-controller sends all digital output words to the remote 1756-0X8

chassis as a single rack image.

Listen Only—Output Data

Listen Only—Rack Optimization

These formats have the same definition as those above except that
they are Listen-only connections.

(ST Timestamped Fuse Data—Output Data

The owner-controller sends the module only output data. The
module returns fuse blown status with the value of the system clock
(from its local chassis) when the fuse is either blown or reset.

(ST Timestamped Fuse Data—Scheduled Output Data

The owner-controller sends the module output data and a (ST
timestamp value. The module returns fuse blown status with the
value of the system clock (from its local chassis) when the fuse is
either blown or reset.

Listen Only - CST Timestamped Fuse Data—Output Data

This choice has the same definition as (ST timestamped fuse data -
output data except that it is a Listen-only connection.

1756-0A16, 1756-0A8E, 1756-0B16E,
1756-0B8EI, 1756-0V16E, 1756-0V32E

Full Diagnostics—Output Data

The owner-controller sends the module only output data. The
module returns diagnostic data and a timestamp of diagnostics.

Full Diagnostics—Scheduled Output Data

The owner-controller sends the module output data and a (ST
timestamp value. The module returns diagnostic data and a
timestamp of diagnostics.

Listen Only—Full Diagnostics—Output Data

This format has the same definition as Full diagnostics - output data
except that it is a Listen-only connection.

1756-0A8D, 1756-0B16D

Scheduled Output Data per Point

The owner-controller sends the module output data and a (ST
timestamp value.

1756-0B16IS only

(1) The 1756-0B161S module does not support the Rack optimization, Listen only—rack optimization and Scheduled output data communication formats.

Table 34 - Output Module Module Definitions

Connection Output Data Data Return Module
Data Data The owner-controller sends the module only output data. 1756-0B16IEF, 1756-0B16IEFS
Scheduled Per Module The owner-controller sends the module output data and a CIP Sync | 1756-0B16IEF
timestamp value.
Scheduled Per Point The owner-controller sends output data and a CIP Sync timestamp | 1756-OB16IEFS
value to points configured for scheduling.
Listen Only None Establishes a Listen-only connection with no data. 1756-0B16IEF, 1756-0B16IEFS
Peer Input with Data Data with Peer Establishes a Listen-only connection to input peer modules. 1756-0B16IEF
See the Peer Ownership Application Technique,
publication 1756-AT016.
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Edit the Configuration

After you add a module to the I/O configuration in Logix Designer, you can
review and edit the configuration. You can also download the data to the
controller while online. This is called dynamic reconfiguration.

Follow these steps to edit a module’s configuration.

1. On the Controller Organizer, right-click an I/O module and choose
Properties.

RSLogix 5000, - Digital_Test [1756-L74 20.1]*

File Edit View Search Logic Communications Tools ‘Window Help
BEE & & | |
Offline f. © RUN E ﬁ#:: Path: |<n0ne>
Mo Forces - F Ok q}
" Energy Storage 4
Mo Edits = | [0 |
I\ A

[27 Contraller Digital_Tesk
[73 Tasks
[Z3 Mation Groups
(73 Add-0n Instructions
[T Data Types
23 Trends
=453 Tjo Configuration
(= 1756 Backplane, 1756-410
f [1] 1756-L74 Digital_Test

)
=
1l
[
(=)
]

¥ ocu Chrl+i
Copy Chrl+C
Delete Dl

Cross Reference  Chrl+E

Properties Alt+Enter

3

Print

2. On the Module Properties dialog box, click the tab/category
corresponding to the feature to modify, and then click OK:

e To configure connection properties between the module and the

controller, see page 137.
e To configure features common to all modules, see Chapter 3.

e To configure features specific to diagnostic modules, see Chapter 4.
e To configure features specific to fast modules, see Chapter S.
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Connection Properties

Connection properties define controller-to-module behavior. When defining
connection properties, you can do the following:

o Select a requested packet interval (RPI) to set a defined, maximum
period of time when data is transferred to the owner-controller

e Choose to inhibit the module

e Configure the controller so that a loss of connection to this module

causes a major fault

e View information about the condition of the connection between the
module and the controller

Follow these steps to configure connection properties.

1. On the Module Properties dialog box, click the Connection

tab/category.

I Module Properties: Local: 2 (1756-1B16D 3.1)

[ Inkibit b odule

Madule Fault

Statuz: Offline

General | Connection | Module Info | Configuration | Diagnostics | Backplane

Requested Packet Interval [RPI): | 20.0 Sime (02 - 75000 me)

[ Maijor Fault On Controller IF Cormection Fails WWhile in Fun Mode

o] (e

2. Complete the fields as described and click OK.

Field

Description

Requested Packet Interval (RPI)

Enter an RPI value or use the default.
See RPIin Chapter 2 for more information.

Inhibit module

Check the box to prevent communication between the owner-controller and
the module. This option enables maintenance of the module without faults
being reported to the controller.

See Module Inhibiting in Chapter 3 for more information.

Major fault On Controller If
Connection Fails While in Run Mode

Check the box to create a major fault if there is a connection failure with the
module while in Run mode.

For important information on this checkbox, see the Logix5000 Controllers
Information and Status Programming Manual, publication 1756-PM015.

Module Fault

The fault box is empty if you are offline. The type of connection fault appears
in the text box if a fault occurs when the module is online.
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View and Change
Module Tags

When you create a module, a set of tags is created by the ControlLogix system
that can be viewed in the Tag Editor of Logix Designer. Each configured
feature on your module has a unique tag that can be used in the controller’s

program logic.

Follow these steps to access a module’s tags.

On the Controller Organizer, expand the Controller folder, right-click
Controller Tags, and choose Monitor Tags.

7| RSLogix 5000 - Digital Test [1756-L74, 20.1]*

File Edit YWew Search Logic Communications Tools  Window H

B =E =

Ofiline . M RUN e Pat
Mo Forces - :: oK q}

" Energy Storage
Mo Edits = [0

q
@) h

Controller Organizer

=53 Controller Digital_Test

I ontroller Tags

C3 Conkroller Fauly & Mew Tag...  Chrlew
o 3 Power-Up Hand
& [T Tasks | Manitor Tags |, |
=)
= 3 Mation Groups Edit Tags begy

A=

The Controller Tags dialog box appears with data.

Expand the slot number of the module for which to view information.

See Appendix B for details on viewing and changing a module’s

configuration tags.
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Wiring Diagrams

This chapter provides wiring diagrams for all ControlLogix" digital modules.

Table 35 - Wiring Diagrams by Catalog Number

(at. No. Page (at. No. Page
1756-1A8D 14 1756-0A16l 159
1756-1A16 141 1756-0B8 160
1756-1A161 142 1756-0B8EI 161
1756-1A32 143 1756-0B8I 162
1756-1B16 144 1756-0B16D 163
1756-1B16D 145 1756-0B16E 164
1756-1B16l 146 1756-0B16l 167
1756-1B16IF 147 1756-0B16IEF 168
1756-1B32 148 1756-0B16IEFS 169
1756-1C16 149 1756-0B16IS 170
1756-1G16 150 1756-0B32 m
1756-IH16l 151 1756-0C8 172
1756-IM161 152 1756-0G16 173
1756-IN16 152 1756-0H81 174
1756-IV16 153 1756-ON8 175
1756-1V32 154 1756-0V16E 176
1756-0A8 155 1756-0V32E 177
1756-0A8D 156 1756-0W16l 178
1756-0A8E 157 1756-0X8l 178
1756-0A16 158

Table 36 - Types of Digital I/0 Modules

Digital 1/0 Type

Description

Diagnostic

These modules provide diagnostic features to the point level. These modules
have a D at the end of the catalog number.

Electronic fusing

number.

These modules have internal electronic fusing to prevent too much current from
flowing through the module. These modules have an E at the end of the catalog

Individually isolated

These modules have individually isolated inputs or outputs. These modules have
an | at the end of the catalog number.

Fast

These modules provide fast response times. These modules have an F at the end
of the catalog number.
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Table 37 - 1756 1/0 Module Features

The 1756 digital I/O modules support these features.

Module Type

Features

1756 digital ACinput modules

Change of state: Software configurable

- Timestamp of inputs: +200 ps

Module keying: Electronic, software configurable
RTB keying: User-defined mechanical

1756 digital AC output modules

« Scheduled outputs: Synchronization within 16.7 seconds maximum, reference to the Coordinated System Time
« Fault states per point: Hold last state, on or off (off is default)

« Statesin Program mode per point: Hold last state, on or off (off is default)

« Fusing:

— 1756-0A8D, 1756-0A8E: Electronically fused per point

— 1756-0A16: Mechanically fused/group, 3.15 A @ 250V ACslow blow, 1500 A interruption current, Littelfuse p/n
H2153.15

— Al other modules: Not protected. A fused IFM is recommended to protect outputs (see publication 1492-TD008)

«Module keying: Electronic, software configurable
«  RTB keying: User-defined mechanical

1756 digital DCinput modules

« Reverse polarity protection: All modules except 1756-1G16 module

Change of state: Software configurable
Timestamp of inputs:

— 2100 ps for sequence of events modules("

— =200 ps for all other modules

Module keying: Electronic, software configurable
RTB Keying: User-defined mechanical

1756 digital DC output modules

Scheduled outputs: Synchronization within 16.7 seconds maximum, reference to the Coordinated System Time

Fault states per point: Hold last state, on or off (off is default)

States in Program mode per point: Hold last state, on or off (off is default)

Fusing:

— 1756-0B8EI, 1756-0B16D, 1756-0B16E, 1756-0B16IEF, 1756-0B16IEFS, 1756-0V16E, 1756-0V32E:
Electronically fused per point

— Al other modules not protected. A fused IFM is recommended to protect outputs. See publication 1492-TD008.

+ Module keying: Electronic, software configurable

RTB keying: User-defined mechanical

1756 digital contact modules

« Scheduled outputs: Synchronization within 16.7 seconds maximum, reference to the Coordinated System Time
« Configurable fault states per point: Hold last state, on or off (off is default)

«Configurable states in Program mode per point: Hold last state, on or off (off is default)

«Fusing: Not protected. A fused IFM is recommended to protect outputs (See publication 1492-TD008)
«Module keying: Electronic, software configurable

« RTB keying: User-defined mechanical

(1)  For details, see the ControlLogix Sequence of Events Module Installation Instructions, publication 1756-IN592, and the ControlLogix Sequence of Events Module User Manual,

publication 1756-UM528.
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IMPORTANT  For the latest /0 module specifications, see the 1756 ControlLogix 1/0
Modules Technical Specifications, publication 1756-TD002.
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>

Simplified Schematic

1756-1A8D

ControlLogix AC (79...132V) diagnostic input module

+5V

>

Y

ol

x
AR

IN-0

12-0

el

1
o

GND ——=

+5

M

GND ——=

Input
L__=—TDisplay

v (ControlLogix Backplane
Interface

Open Wire
[ <—Display

ControlLogix Backplane
Interface

1756-1A16

ControlLogix AC (74...132V) input module

Simplified Schematic

SES

GND —»

+5V
JL
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ControlLogix  Display
Backplane
Interface

Not Used

Daisy Chainto [
Other RTBs L2:0
L L2-0
Group 0 12-0
12-0
IENTE
121
Group 1 121
121
12-1

VE {

1756-1A8D

L1-0 Loss of Field Power

IN-0

_T:’fl?:

IN-2 Grg”p 17K 12W |

5% Resistor

IN-3

IN-4 _7_EA,41N o—

IN-5 a7kQ,1/2W, |
Group 5% Resistor

IN-6 1

IN-7  ——

L1-1 Loss of Field Pow:

1756-1A16
IN-1 IN-0 ——0o o—
Group 0
Daisy IN-3 IN-2
Chain to
Other IN-5 IN-4 Group 0
RTBs
IN-7 IN-6
L2-0 L2-0
IN-9 IN-8 o o—@
IN-11 IN-10
Group 1 IN-13 IN-12 Group 1
IN-15 IN-14
1241 1241
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1756-1A161
ControlLogix AC (79...132V) isolated input module
Simplified Schematic
solated 1756-1A161
Wiring
+5V } = ‘L
IN-0 2 12-0 o 12-0 =) INO —0 o—o0 L0
( ) X 121 BT | N
12-0 i 1 ng;:g 22 o 122 D] | IN2 5 oo 2
| 123 oI | N3
anD ?E 124 0 12-4 D[] | M —o | oo 14
- T 12:5 BT | N5
12-6 @ | N6
ControlLogix Display 17 % NT
Backplane Jumper Bar 128 ;— IN-8
Interface (Cut to Length) . -9 % IN-9
2- 4 K
™~ 12-10 @I | N0 40107
L2-11 IN-11
”0';;;‘:::;9“ 1212 IN-12
Additional jumper bars can be purchased by L2-13 IN-13 ©C Oo—»
using catalog number 1756-JMPR. L2-14 IN-14
12-15 N5 —C O——e
2 O——= 1215 Not Used 5
Not used Not Used

Daisy Chain to

Other RTBs
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1756-1A32
ControlLogix AC (74...132V) input module
Simplified Schematic
IN-0 +5?V 1756-1A32
LYV B § j
L2-0 T },L\L — N RS
> ] IN-3 « 30 | IN2 __O—L
GND — 2 Group 0 IN-5 6 5[] IN-4 Group 0
i IN-7 s 7/ED[] | N6
ControlLogix Display ~ Daisy Chain IN-9 10 9 IN-8
Ba(kplane to Other RTBs IN-11 12 1 Enl IN-10
Interface IN-13 14 13 IN-12
IN-15 16 15[ | IN-14
— 120 8 V| 120 |
— IN-17 20 19/EDT | | IN-16
IN-19 2 2] | N8 +—o<T o8
IN-21 24 3T | IN20
Group 1 IN-23 - 25 N2 Group 1
IN-25 28 27|C IN-24
IN-27 30 29 IN-26 L1
IN-29 32 31 IN-28
IN-31 34 33[D] | | IN-30 >
[2-1 36 35T | L2-1 ]
—— — 2
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1756-1B16

ControlLogix DC (10...31.2V) input module

Simplified Schematic
+5V 1756-1B16
IN-1 o 0
Group 0
IN-3
Daisy Chain
to Other IN5 Group 0
. RTB
ControlLogix  Display ° N7
Backplane
Interface
GND-0
IN-9 _oA/o_Q
IN-11
Group 1 IN13 Group 1
IN-15
GND-1
b
DC COM
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Simplified Schematic

1756-1B16D

ControlLogix DC (10...30V) diagnostic input module

Input 5V ControlLogix

IN-0 Back;f)lane Daisy Chain o Other RTBs __ 1756-1B16D I
Interface i _ _
> . Display ——= oo A e S
1 % g; g ; GND-0 IN-1 AAA ]
T | e GND-0 N2 Leakage Resistor o0
] % 7|: L GND-0 N3]
GND-0 1 | i [ GND1 IN4
T % ¥ ‘I Group 1 GND-1 N5 Group 1
o — 7% . GND- N6
) | 6NDA N7
—— GND-2 INg — o—
Open Wire ﬁ/];
P Group 2 GND-2 IEDI] | N9 - Group 2
GND-2 1] | IN-10 Leakage Resistor
GND-2 AL | N
— GND3 Bl |2 =
p—— GND3 @1 | IN13
Group3 GND-3 1] | IN-14 Group 3
GND-3 | [TED] 32 ;1@ | IN-16 —
| GND3 &) D] | NotUsed
Not Used | [1ED] 36 35 Not Used
e s |
- I | +
occom’ !
Recommended Leakage Resistor Size 1/4 W, 5% Supply Voltage
3.9K 10V DC
5.6K 12V DC
15K 24V DC
20K 30V DC
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1756-1B16l

ControlLogix DC (10...30V) isolated input module

1756-1B161
I
Isolated  DC-0(-) o——— GND-0 NO —O O—o0 DCOf)
Wiring  pei() o GNDA N — 6 oo DC1i
GND-2 IN-2
s . GND-3 IN-3
ource Input Wiring GND-4 N4
T
0C5() 0—0  Of— GND-5 N5 ———————0 (+) DC5 )
ControlLogix Display DGEH oG O 6NDS NG ——o (+) DB
Backplane GND-7 N7
Interface Jumper Bar (Cut to Length)  GND-8 IN-8
GND-9 IN-9
T
GND-10 IN-10 —Og‘;
GND-11 R
IN-1T —O = © -
. . Nonisolated GND-12 N-12 —0 | © Sink Input
Additional jumper bars can be purchased by ~ Wiring GND-13 M —o o Wiring
using catalog number 1756-JMPR. GND-14 N-14 —O O
GND-15 N5 —O O
DC(o GND-15 Not Used o DC )
Not Used Not Used
Daisy Chain to Other RTBs
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1756-1B16IF

ControlLogix DC (10...30V) sinking or sourcing, isolated, fast input module

- 1756-1B161F
Isolated Wiring
GND-0 IN-0 |
DC-1(-) o GND-1 N1 —0 , 0—©0 DC1(+)
DC-2(o GND-2 N2 —o0 o—o DC2()
GND-3 IN-3
| GND-4 IN-4
Module Source Input Wiring P51 ©—0 | O— GND-5 IN-5 o (+) DC5H
DC6[) o—0 oO— GNDB IN-6 o (+) DC6 ()
GND-7 IN-7
Jumper Bar Cutto Length . N8
¢ GND-9 N Module Sink Input Wiring
) -
Nonisolated Wiring GND-10 N0 —0 , o—
GND-11 N1 —O0 o——@
B ' GND-12 ]ﬁi N12 — oO—@
Additional jumper bars can be purchased by GND-13 | 18|28 27 IN-13 _o_'_o_.,
using catalog number 1756-JMPR. GND-14 | [T&D]30 29 NG —O o—®
GND-15 | M) 32 31 IN-i5 —O Oo———@
OC(lo———=—= GND-15 | [TED]34 33 Not Used Lo DCH)
Not Used | "E)| 36 35 Not Used
e
[
Daisy Chain to Other RTBs
Simplified Schematic
Current Limiter

Nox Opto-isolator :| Display
L\iﬁ—‘_] ControlLogix Backplane Interface
GND-x T
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1756-1B32

ControlLogix DC (10...31.2V) input module

148

Simplified Schematic
1756-1B32
N

IN-3 IN-2

IN-5 IN-4

Group 0 IN-7 IN-6

T o IN-9 IN-8

ControlLogix  Display E)agtyhgrg%s IN-11 IN-10

Backplane IN-13 IN-12

Interface IN-15 IN-14
= GND-0 GND-0_|
N7 IN-16

IN-19 IN-18

IN-21 IN-20

IN-23 IN-22

Gow T | .25 IN-24

IN-27 IN-26

IN-29 IN-28

IN-31 IN-30

GND-1 GND-1

DCCOM - | | +

IN-D 1

Group 0
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1756-1C16

ControlLogix DC (30...60V) input module

Simplified Schematic 1756-1C16
+5V — S _L
IN-0 IN-1 N0 —0 o—e
C O—mwm— e
GND-0 T = —o o0———— IN-3 IN-2
: Lﬁ -
GND — = Group 0 e L @ 4 Group 0
T T IN-7 IN-6
ControlLogix  Display c-l}
Backplane 7GND—U I @ I @ GND704
Interface —o/o—'\—: s I @ I @ ne 1 041/0—0
IN-11 I @ I @ IN-10
Group 1 IN-13 H@ ‘ @ IN-11 Group 1
a1 |7
IN-15 M@ “ F@ IN-14
= :GND—1 H@ ‘ t@ GND—14
(DS

Daisy Chain to
Other RTBs _ | +
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1756-1G16
ControlLogix TTL input module
Standard Wiring CE Compliant Wiring
1756-1G16 1756-1G16
-DC
1/0 Wire
IN-1 IN-0
o— M W0 —o I IN-3 IN-2
IN-3 IN-2 L
avoe < T ] IN-5 D) | v = ow -
o— N5 W4 —o I IN-7 - IN-6 e
o IN7 N6 o L * DC Power Wire i / j@ =T
- oc-o+)| | [[EP[IED)| | pccomo \
+DC DC-0(+) pccomo — — | i i T
IN-9 H@ ‘ u@ IN-8 = = TTL Input
IN-9 IN-8 1 u i Device
IN-11 IN-10 5V DCP R “@W@ N1 Capacitor
- - ower 0.01 pF Typical
N3 IN-12 IN-13 H@ “ H@ IN-12 (See notes below.)
IN-15| | [IED[IED)] | IN-14
IN-15 IN-14 ‘ i
oc-1+)| | [HED[IED) | oc com
DC-1(+) DCCOM 1 [ |
[
[ ]
]
+5D0C >
N >
AN
N
15K
1K
N [>—
DC COM >
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1756-1H16l

ControlLogix DC (90...146V) isolated input module

Simplified Schematic
1756-1H161
DC-0() o—— GNDO 21 N0 — o o——0 DCOM
Isolated GND-1 4 3 IN-1
Wiring GND-2 6 5 IN-2
DC3 () o GND3 8 7 N3 —o=To— 0 DC3(
GND-4 10 9 IN-4
GND-5 12 11 IN-5
GND-6 1413 @ IN-6
ControlLogix Display DC7 () O~ GND7 16 15 [ N7 ——oTo—0 DCT 4
Backplane Jumper Bar GND-8 1817 IN-8
Interface (Cutto Length) GND-9 | [1ED]20 19| IN-9
\ GND-10 | [[&D]22 21| IN-10 I pe
Nonisolated GND-11 | [1&D)]24 239 IN-11
Additiongljumper bars can be purchased ~ Wiring gmgg % 2: i; :mg ‘
by using catalog number 1756-JMPR. GND-14 | [1E)]30 20 |8 IN-14 -
. GND-15 32 31 g IN-15
O——GND-15 34 33 | Not Used
K Not Used 36 35 (D[] | Not Ysed 0C (+)
Daisy Chain to Other RTBs
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1756-IM16l
ControlLogix AC (159...265V) input module
Simplified Schematic
1756-IM161
IN-0 +?>V Isolated Wiring
I l J 120 o—— 120 N0 —0 o—o L0
120 ﬁk L1 N1
1 L\L 22 o—— 122 N2 — o o2
% l:l L 123 IN-3
GND — = 124 o—— (24 N4 o ‘ O—0 L1-4
T 12-5 IN-5
ControlLogix  Display 126 IN-6
Backplane Jumper Bar 127 IN-7
Interface (Cut to Length) L2-8 IN-8
Le | 1| IN-9
210 | 18] IN-0 =T
Nonisolated 2! E !
0 1212 IN-12
Additional jumper bars can be purchased by ~ Wiring 1213 % IN-13 :J*
using catalog number 1756-JMPR. 14 | & IN-14
12-15 NG ¢
2 o——— 1215 Not Used
Not Used Not Used
0
Daisy Chain to Other RTBs
1756-IN16
ControlLogix AC (10...30V) input module
Simplified Schematic
1756-IN16
IN-0 +5V
hs —o0 o—: IN-1 IN-0 1 _L
12-0 T o= ——o0 o—e
D ‘ 1
GND w: () IN-3 IN-2 ——OA/O—O
= N
IN-5 IN-4
. . 2 Group 0 Group 0
ControlLogix  Display N7 NG
Backplane ‘
Interface 120 ‘ @ 120
T v ‘ @ N N g
IN-11 IN-10
- lole -
roup roup
IN-13 IN-12
DI
IN-15 “ E@ “ g@ IN-14
_ = || epiep)] | =
Daisy Chain to
Other RTBs
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1756-1V16

ControlLogix DC (10...30V) sourcing input module

Simplified Schematic 1756-1V16
+5V - -
DC-0+ IN-1 —1 0 o
D) N . .
IN0 . il IN-3
T Group 0 Group 0
C— T C IN-5
&N —— % T
IN-7
ControlLogix  Display
Backplane | DpCo+
Interface — —
IN-9 ——04]/0—0
IN-11
Group 1 |N-13 Group 1
IN-15
—— IC1+
+ | - bccom

Daisy Chain to Other RTBs
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1756-1V32

ControlLogix DC (10...30V) sourcing input module

Simplified Schematic
— N1
IN-3
IN-5
Group 0 IN-7
IN-9
IN-11
. . Daisy IN-1
ControlLogix ~ Display  Chainto :
Backplane g}gﬁf IN-15
Interface S ——=—p DGO
— IN-7
IN-19
Jumper IN-21
Wire —» IN-23
IN-25
Group 1 IN-27
IN-29
IN-31
DC-1(+)

1756-1V32

5B

iy
~ ™M

g

/|
=
[

Bl

i}
=
[

i
=
[

i
~
[

i
~
[

m 1y
~ &~
1

N0 — .

IN-2

IN-4
IN-6
IN-8
IN-10
IN-12
IN-14
DC-0 (4]
IN-16 —
IN-18 ]
IN-20
IN-22
IN-24
IN-26
IN-28
IN-30

Group 0

—04]/0—

Group 1

DC-1(+)
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1756-0A8

ControlLogix AC (74...265V) output module

Simplified Schematic 1756-0A8
+5V L1-0
£ 11-0 0uT-0 /\,
S ﬁ\ VY
ﬁ | 110 OUT-1 /‘,
|
] 0UT-0 Group 0 L1-0 0uT-2 /\, Group 0
ControlLogix Backplane Interface o 0UT-3 ,\,
Display
11-0 Not used
Surge Current Chart » oUT4 /\,
Surge
20A LA 0uT-5 ",
= Group 1 U oUT6 /L Group 1
=
g
3 L1-1 OUT-7 /L
2h T — — L1 Not Used
1 1 LZ
0 - 43 ms
ime
Daisy Chain to 6
Other RTBs j E
U
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ControlLogix

Backplane
Interface

Current

500 mA

156

~— Verify/

Simplified Schematic

1756-0A8D

ControlLogix AC (74...132V) diagnostic output module

Diagnostic Control Block with Opto
and Transformer Isolation 11

VAC
Short GATE
-~

No Load

ouT

Display

L2
-
Loss of Field Power ),j—o

Surge Current Chart
Surge @ 30 °C (86 °F)
Surge @ 60 °C (140 °F)
Continuous @ 30 °C (86 °F)
1 " Continuous @ 60 °C (140 °F)
0 ' 3ms
Time
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1756-0A8E

ControlLogix AC (74...132V) electronically-fused output module

Simplified Schematic 1756-0A8E
; Opto and Transformer Isolation
gonirollLoglx | P L1 Not Used 120
ackplane —
VAC
Interface v J 11-0 0UT-0 /\,
Short GATE
-~
ouT Group 0 L0 Ut Group 0
hv) ] g
‘ /B’C 110 0UT-2
Display Loss of Field Power
110 0UT-3
Surge Current Chart Daisy L1 0UT-4 /\/
Chain to
Other
111 0UT-5
204 Surge RTBs
111 0UT-6 ",
g Group 1 L1-1 OUT-7 Group 1
S
111 L2-1
2 4+ L 7 7“
12
) ) Daisy Chain to
t t Other RTBs ~—
0 . 43 ms
Time U
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1756-0A16
ControlLogix AC (74...265V) output module
Simplified Schematic |_ 1756-0A16
ControlLogix 0 _ ,T—G— N
Backplane g y
ot 45V ] or || IED|IED)]| ouro /\,
9 (2 \
| [hesml 2 S T | o | [IED[IED) | o
Py [6 [
H Daisy Chain 0UT-5 OUT-4 Group 0
l:li(Fused per Group) 120 to Other “ g@ “ t@
~<—Display RTBs 0UT-7 ‘H@H@ 0UT-6
— I ro—
e L w ||[B]@] u
i — 12 11 prm—
L ] 0UT-0 ouT-9 @ @ ouT-8
. 4@ 14 13
ControlLogix Backplane Interface OUTA1 @ @ OUT-10 1
16 15
Group 1 0UT13 @ @ 0uT12 .
Surge Current Chart L = P
ours | | [IED[IED)]| oura
[ 20 [C19
20 Surge Per Group 11 ‘ t@ ‘ ﬁ@ 121
= - L -
5] Per Group /2
= 5A
Y
500mA (—)— — L1 Q L2
Time U
158 Rockwell Automation Publication 1756-UMO58I-EN-P - December 2017



Wiring Diagrams ~ Chapter 8

1756-0A16l

ControlLogix AC (74...265V) isolated output module

Simplified Schematic

1756-0A161
Isolated Wiring
+5V N
L1-0 00— 190 ouro ——/|,—0 120
111 IEDJ4] | OuT-1
e U20———— 112 6 | outz —/\/—O 12-2
‘ 113 @ | ours
[i;iﬂ 40— 114 el | oo —/——0 124
o 0ut-0 115 D11 | outs
— ——]
ControlLogix Backplane Interface L1-6 IDI] | oure
Display L7 1| ourz
Jumper Bar (Cut to Length) ~ L1-8 [] | OuTs
Surge Current Chart L1-3 [DI] | ours
L1-10 oUTlI0 —
_ REL ottt ——A——9
Nonisolated
204 Wiring L1-12 otz ——N—e
1113 otz ——=9
L1-14 ours ——e
‘g L1-15 ot ——=o
3 : o ok UWO———— 1115 Not Used
A L | _(9"}'[“{0[‘5@30 C(86°F) Not Used Not Used O
L Continuous @ 60 °C (140 °F) L2
| |
0 43 ms
Time D D

Additional jumper bars can be purchased
Daisy Chain to Other RTBs by using catalog number 1756-JMPR.
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1756-0B8

ControlLogix DC (10...30V) output module

Simplified Schematic Daisy Chain 0 1756-0B8
5y (%-) Other RTBs
+ . e | [
=veon || EDIIED) | o= —+4
Group 0 DC-0(+) a M OUT-1 Group 0
C_ O DC-0(+) L) | our2 __¢_-
ControlLogix Backplane Interface gmo DC0 )
Display a; t[ o
RTN OUT-0 w M RTN OUT-0
Surge Current Chart — 17 (- e
4 DC-1 (+) ‘ .
Group 1 ’ @ tt U Group 1
o Continuous @ 60 °C (140 °F) DC-1 (+) a 0UTE
4 . 0 9
RTN OUT-1 w M RTN OUT-1 =
0 I 10 : o _j
Time " D Daisy Chain to
Other RTBs
-
I . DC COM
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1756-0B8EI

ControlLogix DC (10...30V) electronically-fused, isolated output module

1756-0BSEI
Simplified Schematic
+5V
N
g("') ol L pcop 1 @b | ouro 4/\/7
ssi:}'n"g" L ¢-  RINOUTO s |epr] | ouro
DC-1(+) s [E)6] | our
| I—
UT-0 ) RTN OUT-1 7 || | oum
L . i DC-2 (+) 10 9 D[] | our2
- — L &= RINOUT2 2 v @[] | oz —,——+-
ouT-0 DC-3(+) 1 3D | ours
| D) RTN OUT-3 16 15 oUT3
Output RTN ———  DC44) 18 17 oUT-4 4/\/7
ControlLogix Backplane Interface Device 0UT-0 Nowisolated —— 1 —  RINOUT4 | [T&D|20 1 ouT4
9 o D05 | [[E@D]2 = urs —/| ¢
o — RINOUTS | [ ][ = 0UT-5
> DC6W) | []CD]26 25 s —/— o
Surge Current Chart Daisy Chain to )
OtherRTBs  ®———  RTINOUT6 | [ [ED][2s 27 oUT-6
S < | e—— D7) | [[&)]30 20 0oUT-7 4/\/—«
4A urge o RINOUT 2 3 ouT7
—r—
Daisy Chain to Not Used 3% 35 Not Used
Other RTBs Not Used 36 35 Not Used
= Continuous @ 60 °C (140 °F)
o 2A 4+ L
E
N 0 O
}
4 _
0 10ms \ |
Time ‘ ‘ DC COM
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1756-0B8I

ControlLogix DC (10...30V) isolated output module

4oy Simplified Schematic 1756-0BI
DC-0(+)
>
% C DC-0 (+) &l | | ouro
Isolated T RTN OUT-0 e | outo
0UT-0 Wiring DC-1(+) m OUT-1
L — RTN OUT-1 B | ouT
- L pe2w er] | our2 —,——
0UT-0 L3 RINOUT2 pr] | ouT2
— DC-3 (+) T | out3
Outpl‘Jt RTN RTN OUT-3 @ 0UT3
. —— DC-4( o0 | ours —/|,——
ControlLogix Backplane Interface Device ouT-0 [ AN UJ[J)F A % ouT4
s— DC5 (1) e | ours —/,——
e RINOUTS L] | outs
Surge Current Chart Gamo | ¢ DCB() or] | ours —/|——
Oher $——P—  RTN OUT6 1] | oute
Surae Nonisolated <15 7> (7 (y) er | o7 —/——
A 9 Wiring *——T— RTNOUT7 ] | our7
Daisy Not Used IDL] | Not Used
gi‘s;‘” Not Used DL | Not Used
o Continuous @ 60 °C (140 °F) FTes
€ 2+ —
S [ [
|
| |
0 10 ms

Time

162 Rockwell Automation Publication 1756-UMO058I-EN-P - December 2017



Wiring Diagrams ~ Chapter 8

1756-0B16D

ControlLogix DC (19.2...30V) diagnostic output module

Simplified schematic +DC Daisy Chain to Other RTBs 1756-0B16D
Short Circuit S C— .
+5V +5V Detect 5y +DC-0 0UT-0 /\,
Optoisolation < +DC-0 OUT-1
+DC-0 0UT-2
} R — +0C-0 0UT3 /\,
Group 0 +000 T4 Group 0
' +0C-0 0UT-5
out +DC-0 0UT-6
ControlLogix T %) — GND-0 Ut /\,
Backplane T LDC =
Display  Qutput Verify/No Load it ouTs
Interface p fy. e oUTS /\,
+DC-1 0UT-10
Surge Current Chart +DC-1 ouT-11
Surge +DC-1 0UT-12 /‘,
4A Group 1 +DC-1 ouT-13 Group 1
+DC-1 0UT-14
GND-1 0UT-15 /\,
— . o, 0| P—
E o 1 Continuous @ 30 °C(86 °F) — oD Not Used
S ) Not Used Not Used
Continuous @ 60 °C (140 °F)
Daisy Chain
I to Other RTBs
0 10 ms
Time + | | - bccom
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1756-0B16E

ControlLogix DC (10...31.2V) electronically-fused output module

Simplified Schematic 1756-0B16E
Display Optoisolation DC-0(+) o B
Jr ‘ OUT-1 0UT-0 /\,
/
v ] Group 0 0uT-3 0uT-2 Group 0
[‘# Daisy Chain to QU5 OUT-4
— 0Ur0 Other RTBs
0uT7 0UT-6
ControlLogix Electronic Fuse RTN
Backplane Circuitry 0uUT-0 DC-0(+) RTN OUT-0
Interface — f—
0uUT-9 0UT-8
0ouUT-11 0UT-10 __/\ —9
0uT-13 0UT-12
Group 1 Group 1
0UT-15 OUT-14
DC-1(+) RTN OUT-1
+ | | -
| [ DCCoMm

Surge Current Charts, Typical

Note: At currents greater than 4 Amps, the trip time can be as fast as 20uS.

Figure 23 - Current vs. Time to Trip When Using a 10V DC Power Supply

10VDC- Current Vs, Time (mS)

180 I[F1] 14 X 10 a0 Al 40 20 M

Time (s
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Figure 24 - Current vs. Time to Trip When Using a 12V DC Power Supply

12VDC- Current Vs. Time (m )

45
4
|
1]
500 450 A0 350 300 250 20 150 L] 50 0
Time (m6
Figure 25 - Current vs. Time to Trip When Using a 16V DC Power Supply
16V DC- Current Vs. Time (m §)

Time (6
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Figure 26 - Current vs. Time to Trip When Using a 24V DC Power Supply

24V DC- Current Vs. Time (m §)

1 &0 140 (1] 100 a0 1] 40

Time (b

Figure 27 - Current vs. Time to Trip When Using a 31.2V DC Power Supply

31.2VDC-Current Vs. Time(mS)

1] 140 1 X0 100 a0 ] 40 0

Time (mS)
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Wiring Diagrams ~ Chapter 8

1756-0B16l

ControlLogix DC (10...30V) isolated output module

Simplified Schematic 1756-0B16! Isolated Sourcing
Isolated Wiring Output Wiring
DC-0(+) DC0H) O DC-0 (+) outo - —)——© DC0H)
D) DC-1(+) OUT-1
N DC-2(+) O DC2(+) o0ut2 - ———o0 DC2()
AN DC-3 (+) 0uT3
DC-4 (+) 0UT-4
Sinking Output Wiring  DC-5(+) 0UT-5
ouT-0 DC-6 (+) 0—4+ —— DC6 ) 0UT-6 - O DC6(
ControlLogix Backplane Interface DC-7(+) 0uT7
: Jumper Bar DC-8 (+) 0UT-8
Display (Cut to Length) DC-9 (+) 0UT9
DC-10 (+) 0UT-10
. DC-11 (+) OUT-11
Surge Current Chart Nonisolated Nonisolated
9 Wiring 0C-12(+) 0UT-12 Sourcing
DC-13(+) 0UT-13 Output
Surge n
47 9 DC-14 +) OUT-14 Wiring
DC-15 (+) 0UT-15
) oCl+) o DC-15 Not Used
- Continuous @ 30 °C (86 °F) Not Us(gd' NZ: E:d
g 2A + E— DC(-)
< A Continuous @ 60 °C (140 °F) ‘ ‘
1A L L
Daisy Chain to Other RTBs Additional jumper bars can be purchased
: by using catalog number 1756-JMPR.
0 10 ms

Time
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1756-0B16IEF

ControlLogix DC (10...30V) electronically-protected, sinking or sourcing,
isolated, fast output module

1756-0B16IEF Isolated Sourcing
Output Wiring
ouT-0 - —/)——0 DC-0()
0uT-1
ouT2 - —|——0 DC-2()
0UT-3
0UT-4
0uT-5
OUT-6 -
ouT-7
ouT-8
0uT-9
0uT-10

OUT-11 i
Nonisolated

0uT-12 Sourcing

0uT-13 OI.!tPI.It

0UT-14 Wiring

0UT-15

Not Used

Not Used

Simplified Schematic

Isolated Wiring
DC-0(+) DO+ o

DC-0(+)
Isolator D DC-1(+) 3
DC-2(+) O——— DC-2(+) 5
DC-3(+) 7
L W DC-4 (+) 0 9
] 0UT-0 Sinking Output Wiring  DC-5 (+) 12
Rt > Do 08l | [T 1
L 1ED]
D]
D]
D]

EEE]
1]

M

ny
[~
[

i
[~
[

O DC6(-

E

>
&
/|
=
[

Display ControlLogix DC-7 (+)
Backplane Jumper Bar DC-8(+)
Interface (Cut to Length) DC-9 (+)
DC-10 (+)
Surge Current Chart Nonisolated DC-11 (+)
Wiring DC-12(+)
Surge DC-13 (+)
4A DC-14 (+)
DC-15 (+)

Continuous 2 A @ 45 °C (113°F) OCk) o DC15(+)
2A + I Not Used

>

=
im)|
~
—

™~
S
©
m
=
1

~
N}
N
)
~
]

)
=
n
)
(N
~
[ ]

~
>
)
3
[y
~
[ ]

N
>
o
N
I
~
]

=
1

Current

nc(-)

Continuous 1A @ 60 °C (140 °F)

—_
=
1
T

; Daisy Chain to Other RTBs Additional jumper bars can be purchased
0 10 ms by using catalog number 1756-JMPR.

Time
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1756-0B16IEFS

ControlLogix DC (10...30V) scheduled, electronically-protected, sinking or
sourcing, isolated, fast output module

1756-0B16IEFS Isolated Sourcing
Output Wiring
oUT-0 - 4/\/70 DC-0(-)
0uT-1
ouT2 - —4——0 DC-2(}
ouT-3
ouT-4
0UT-5
0UT-6 -
0uT-7
ouT-8
0uT9
0uT-10
ouT-11

Simplified Schematic

Isolated Wiring

DC-0(+) DCO+) o DC-0 (+)
Isolator D DC-1(+) 3
DC-2(+) O——— DC-2(+) 5
DC-3 (+) 7
] i DC-4 (+) 0 9
] 0UT-0 Sinking Output Wiring  DC-5 (+) 12

Fault | D OC-6 () O —— DCBM 14 13

D]

D]

18]

D]

g|5)

M
~

ny
[~
[ ]

i
[~
[ ]

O DC6(-

g

>
&
/|
=
[ ]

Display ControlLogix DC-7 (+)
Backplane Jumper Bar DC-8(+)
Interface (Cut to Length) DC-9 (+)
DC-10 (+)
Surge Current Chart Nonisolated DC-11 (+)
Wiring DC12(+)
Surge DC-13 (+)
4A DC-14 (+)
DC-15(+)

Continuous 2 A @ 45 °C (113 °F) OCk) o DC15(+)
2A + I Not Used

Continuous 1A @ 60 °C (140 °F)

>
=
im|
~
-

ny
o
2
1y
=
[ ]

~
N}
~
)
~
[ 1]

nN
~
8
/|
1
[ ]

Nonisolated
0uT-12 Sourcing
0uT-13 Ot!t!xut
0UT-14 Wiring

0UT-15

Not Used
Not Used

n
(=2}
X
i
1
[ ]

n
(==}
)
]
/|
=
1

~
]

Current

oc(-)

; Daisy Chain to Other RTBs Additional jumper bars can be purchased
0 10 ms by using catalog number 1756-JMPR.

Time

Rockwell Automation Publication 1756-UMO058I-EN-P - December 2017 169



Chapter8  Wiring Diagrams

1756-0B16IS

ControlLogix DC (10...30V) scheduled, isolated output module

Simplified Schematic

Surge Current Chart
Surge

4A

Continuous @ 30 °C (86 °F)

Current
No
=

1
T

Continuous @ 60 °C (140 °F)

0 10ms
Time

Isolated Wiring

DC-0(+)o— DCO(+)
DC-1(+)

DC-2 (+) o——— DC-2(+)

DC-3 (+)

DC-4(+)

Sinking Output Wiring DC-5 (+)

DC-6 (Ho/—— DC6(+)

DC-7 (+)

Jumper Bar DC-8(+)
(Cut to Length) DC-9 (+)
DC-10 (+)

Nonisolated DC-11 )
Wiring DC-12 (+)
DC-13 (+)

DC-14 (+)

DC-15 (+)

DC(+) o——— DC-15(+)

Not Used

1756-0B161S Isolated Sourcing
Output Wiring
outo - ——o DC-0()
OUT-1
0uT-2 - —4—o0 DC-2()
0UT-3
OUT-4
0UT-5
OUT-6- O DC-6(-)
0UT-7
0UT-8
0uT-9 Nonisolated
0UT-10 Sourcing
OUT-11 Output
0UT-12 Wiring
0UT-13
0UT-14
0UT-15
Not Used
Not Used
DC(-)
\ \

Daisy Chain to Other RTBs

Additional jumper bars can be purchased
by using catalog number 1756-JMPR.
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1756-0B32

ControlLogix DC (10...31.2V) output module

1756-0B32
Simplified Schematic

oy ) 0UT-1
Group 0 :
‘ ot roup OUT-3
D)

0uT-0
0uT-2
0uT-4
0UT-6
0uT-8
0uT-10 Group 0
0UT-12
0UT-14
RTN QUT-0 —
0UT-16
0UT-18
0UT-20
0UT-22
0UT-24 Group 1
0UT-26
0UT-28
0UT-30
RTN OUT-1 =

I@
|

= \olélm w -
.

mlm
M~
-

0UT-5

o oUT7
RTN OUT-0 tDagtyh Chain | oure
) S o e OUT-11

) RTBs %
;PfContmlLoglx Backplane Interface 0UT-13 14 13
‘ Display OUT-15 16 15
+

g

I
=
[ ]

oy
=
[ ]

E

®
J
i
=
[ ]

DC-0(+)
0uT-17

0UT-19
Surge Current Chart OUT-21

N
o
I
im)|
=
[ 1

N
N
~
i
~
[ [

N

b
=l

=

[ 1

0UT-23
Surge Group 1 0UT-25
1A 0uT-27
Continuous @ 60 °C (140 °F) 0UT-29
05A + — OUT-31
DC-1(+)

/oy
[~

w
o
N
O
)
[~
]

w
N
©w
i)
=
1

w
S
w
w

o
7

[ ]

Current

w
o
w
%)
imy
=
]

0 10ms -
Time | |
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1756-0C8

ControlLogix DC (30...60V) output module

Simplified Schematic
DC-0(+)

+5V
: OUT-0
% RTN OUT-0
EF* ControlLogix Backplane Interface
~— Display

Surge Current Chart

Surge

Continuous @ 60 °C (140 °F)

Current
N
=
1
T

0 10ms
Time
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Daisy Chain to Other RTBs

—

—— DC-O0(+)

DC-0(+)

DC-0(+)

DC-0(+)

RTN OUT-0

DC-1(+)

DC-1(+)

DC-1(+)

DC-1(+)

RTN OUT-1

0UT-0

OuT-1

0uT-2

0UT-3

Group 0

RTN OUT-0 —

0UT-4

OUT-5

0UT-6

OUT-7

Group 1

RTN OUT-1 =

Daisy Chain to
Other RTBs

{

=
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ControlLogix TTL output module

1756-0G16
Standard Wiring
1756-0G16
-DnC

o—(L)— outt 0UT0 L
wsvpe $—(L)— U 0T o
»—® 0UT-5 0UT-4 L
‘._@ 0UT-7 0UT6 (L)

+0C e 0C0| | [1ED[[ED)] e como

ours | | 160 |i ouT8
our1| | [IED [ €D |our1o
OUT-13 ‘H@‘\ﬁ@ OUT-12
0UT-15 g@m@ ouT-14
DC-1(+) ‘H@‘\ﬁ@ DC COM 1
[

] [

Simplified Schematic

2B

74AC14

<]
e

T

A

74AC14 %

—< our

3—<_] Dbccom

CE Compliant Wiring
DC Power Wire
n
5V DC —
PWLﬁHﬁ o
= = 0UT-3
0UT-5
" 1/0 Wire UT-7
L— DC-0(+)
et 0UT-9
Output
Device / ;Tr = ouT-1
Capacitor
0.01 uF Typical OUT-13
(See notes below.)
OUT-15
DC-1(+)

1756-0G16

j

0uUT-0 J

0uT-2

0UT-4

OUT6
pccomo 4

CEEEEIE

ey

0UT-8

0UT-10

SiE
e e

0UT-12
0UT-14

= m
i
gy

DCCOM 1

D

[
1
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Simplified Schematic

1756-OH8I

ControlLogix DC (90...146V) isolated output module

DC-0
[ >
<— (ontrolLogix Backplane Interface

~— Display

Surge Current Chart

Surge
Y

E Continuous @ 60 °C (140 °F)
S 2A + S

0 10 ms

Time

Isolated Wiring

1756-0OH8lI

A

DC-0 (+)

L & - RINOUTO

DC-1 (+)

. RTN OUT-1

DC-2 (+)

L & = RINOUTR2
DC-3 (+)

Non-Isolated RTN OUT-3
Wiring ——— DC4(+)
A~ RINOUT4

Daisy ®

chainto
other

RTBs & |

\ | — DC-7 (+)

—

Daisy
chainto
other
RTBs

o DC-5 (+)

 —

RTN OUT-5

e—— DGC6(+)

RTN OUT-6

RTN OUT-7
Not used

 —
L

Not used

OuT-0
OuT-0
OUT-1
OUT-1
OuUT-2
OUT-2
OUT-3
OUT-3
OuT-4
OouUT-4
OUT-5
OUT-5
OouT-6
OouT-6
OuUT-7
OuUT-7
Not used

T

TTTT

Not used

T
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Current

|
Eiﬂ 0UT-0 Group 0 L1-0

1756-0N8

ControlLogix AC (10...30V) output module

Simplified Schematic Daisy Chain to Other RTBs |/ 20"ON8
e <
— 110 ﬁ ‘
_ . 5
,ﬁ/\/\,— L1-0 ﬁ ‘

GlElElE
elelElE

<— (ontrolLogix Backplane Interface L1-0 ﬁ

~— Display » m@ Y @

Surge Current Chart —

L1-1
20A |Surge N @ %
]

Group 1 . '°@ ! @
L L1-1 @ @
| | v || 1D D

0 ' £3ms —

=
3
o

OUT-0

OUT-1

OUT-2

OUT-3

Not Used

OuUT-4

OUT-5

OUT-6

OUT-7

Not Used
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1756-0V16E

ControlLogix DC (10...30V) electronically-fused, sinking output module

Simplified Schematic

Display Optoisolation DC-0(+)

oo ;

0UT-0

RTN

0uT-0

ControlLogix Electronic Fuse

Backplane Circuitry
Interface
Surge Current Chart
2A Surge
= Continuous @ 60 °C (140 °C)
g 1A
S 4
) :
0 10ms
Time

_\[\__

Group 0

—\\—

Group 1

OUT-1

OUT-3

OUT-5

OUT-7

DC-0(+)

OuUT-9

OUT-11

OUT-13

OUT-15

DC-1(+)

1756-OV16E

OUT-0

OUT-2

OUT-4 Group 0

OUT-6

RTN OUT-0

@ =

D

OUT-8

@b
il

OUT-10

g
E

OUT-12 Group

K

SIS

OUT-14

RTNOUT1 —— ¢

D

I

Daisy Chain to Other RTBs
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1756-0V32E

ControlLogix DC (10...30V) electronically-fused, sinking output module

Simplified Schematic 1756-0V32E

) o Daisy Chain to Daisy Chainto
Display Optoisolation DC-0(+) Other RTBs Other RTBs
l 5 OUT-1 all | ouro
|_0 0UT-3 0UT-2
0uT-0 0UT-5 0UT-4
] | S ¢\ —our7 1] | oute
 I—
1) ] 0UT9 7] | outs
Group 0 — Group 0
‘ RTN OUT-0 OUT-11 @ 0UT-10
) , 0UT-13 ]  OouT2
ControlLogix Electronic Fuse 0UT15 @ | outa .
Backplane Circuitry DC.0) [';'T RTN OUT-0
Interface — DC-0) e p—
OUT-17 L] | out16
ouT19 | [ 16D @[ | our1s
o—'\,—— out21 | [ 16D] DL | ouT20
Surge Current Chart 0UT-23 a D] 0UT-22 *—
Group 1| 0QUT-25 a D] 0UT-24 Group 1
g 1 out27 | || _ 0UT-26
JA | durge 0UT-29 (DL | outz8
= Continuous @ 60 °C (140 °F) QUT-31 @ 0UT-30
g 1A | I DC-1(+) DI| | RTNOUT-
S —_— — — 1 —_—
‘ +
0 10 ms

Time
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1756-0W16l
ControlLogix AC (10...240V) DC (5...125V) isolated contact module
Simplified Schematic 1756-0W16I
+24V Isolated Wiring
) 1 10 Oo— 110 0UT-0 4/\/—0 L2-0
Display —»- — L1-1 OUT-T N.O.
[] U2 o— 112 0UT-2N.0. —/\/—O 122
\ { \ ouT L1-3 OUT-3N.0.
ControlLogix L J T DA O—— 114 OUT-4N.0. —/|——0ODC4()
Ba(kplane - L1-5 OUT-5 N.0.
Interface L1-6 OUT-6 N.0.
Jumper Bar L1-7 0UT-7 N.O.
(Cutto Length)  L1-8 D[] | OUT-8 N.O.
L1-9 DT | out-9 N.O.
L1-10 D[] | out-10N.0.
L1-1 &[] | ouT11N.0. —/\/7
Nonisolated 111 €[] |OUT-12N.0.
Wiring L1-1 DL | ouT-13N.0.
Additional jumper bars can be purchased 111 a I | ouT-14NO.
by using catalog number 1756-JMPR. L-15| (18] DI | ouT-15N.0
11 O—— 115 [1D]34 33[@I] | Not Used
ﬂ)t Used | [ 1&D]36 35I| | Not Used
W
—
Daisy Chain
to Other RTBs D D
1756-0X8I
ControlLogix AC (10..240V) DC (5...125V) isolated contact module
Simplified Schematic 1756-0X8l
+24V Isolated Wiring |, 2 18 OUTONC. — o
110 U0 O— 110 4 3[EDI] |OUTONO. —
 E—
) L1-1 6 s[ED[] |OUT-INC.
ControlLogix DL
BackplanéJ L1-1 s 7[@]] |OUT-1N.O.
DC-2(+ O— L1-2 10 o[@T] |OUT2NC.  —
OUT-ON.C. DI (-
Interface L2 2wl |ouT2No, 4/::‘—0 Dc-2 ()
L1-3 14 13[ED]| |OUT-3N.C.
T T T OUT-0 N.O. Jumper Bar (Cut to Length) L3 16 15[D[] |OUT-3N.O.
Display % (Partnumber 97739201) L1-4 18 17[ED[| |OUT4NC.
L1-4 20 190)] | | OUT4N..
L1-5 2 2] | |OUT5NLC.
L1-5 24 E']l OUT5N.0. —
Nonisolated L1-6 26 25/ | 0UT-6 N.C.
Wiring L1-6 2 7[E)[] |OUTENO. —
Additional jumper bars can be purchased by 17 30 OUT-7 N.C.
using catalog number 1756-JMPR. 117 0 OUT-7 N.O
no—— L7 34 Not Used
/ Not Used 36 ﬁ Not Used
\Daisy Chain to Other RTBs
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This appendix describes the status indicators on the ControlLogix" digital
modules and how to use them to troubleshoot the module. Each I/O module
has status indicators on the front of the module.

ControlLogix input modules support the status indicators that are described in

Table 38. The available status indicators vary by module catalog number, as

shown in Figure 28 on page 180.

Table 38 - Status Indicators for Input Modules

Indicator Status

Description

OK Status Steady green

The inputs are being multicast and in a normal operating state.

Flashing green

The module has passed internal diagnostics, but is not
multicasting inputs or is inhibited.

Uninhibit the connection or establish a connection to enable
communication to the module.

Steady red The module must be replaced.
Flashing red Previously established communication has timed out.
Check the controller and chassis communication.
1/0 Status Yellow The input is On.
Fault Status Red The input has encountered a fault.

Check the input point at the controller.
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1/0 Status

Status Indicator

1756-1A8D, 1756-1A16

Figure 28 - Input Module Status Indicators by Catalog Number
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ControlLogix output modules support the status indicators that are described
in Table 39. The available status indicators vary by module catalog number, as

shown in Figure 29 on page 181.
Table 39 - Status Indicators for Output Modules

Indicator Status Description
0K Status Steady green The outputs are actively being controlled by a system processor.
Flashing green The module has passed internal diagnostics but is not actively controlled
orit is inhibited or controller is in Program mode.
Uninhibit connection, establish connection or transition controller to
Run mode to enable communication to module.
Steady red The module must be replaced.
Flashing red Previously established communication has timed out.
Check the controller and chassis communication.
1/0 Status Yellow The output is On.
Fuse Status Red A short overload fault has occurred for a point in this group.
Check the wiring for a short-overload. Also check the Module Properties
dialog box in the Logix Designer application and reset the fuse.
Fault Status Red The output has encountered a fault.
Check the output point at the controller.
Diagnostic Status | Steady red The output has encountered a fault.
Check the output point at the controller.
Flashing red The output is listening for peer inputs and using the inputs to determine

the state of the output point.
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Figure 29 - Output Module Status Indicators by Catalog Number
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Use the Logix Designer
Application for
Troubleshooting

182

In addition to the status indicator display on the module, the Logix Designer
application alerts you to fault conditions.

Fault conditions are reported in these ways:

e Warning signal on the main screen next to the module—This occurs
when the connection to the module is broken.

e Messageina screen’s status line.

e Notification in the Tag Editor—General module faults are also reported
in the Tag Editor. Diagnostic faults are reported only in the Tag Editor.

e Status on the Module Info tab.

Figures 30 and 31 display fault notification in the Logix Designer application.

As shown in Figure 30, a warning icon ﬂ."- appears in the I/O Configuration

tree when a communication fault occurs.

Figure 30 - Warning Signal on Main Screen
"I II o Tods Wrdoe Pl
Rl =] #|w{w| - =] Aalale @ivl == -l @

;‘_:mw ? [+ T O T T = |

S T = 8 e TR 2

5 ) T T e i iy i 9

@ I} Configuration
(= 1756 Backplane, 1756-4
> [, [5] 1756-H5C hsc_m
L[ [8] 1756-L65 myhsc
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As shown in Figure 31, major and minor faults are listed on the Module Info

tab in the Status section.

Figure 31 - Fault Message in Status Line

General ] Connection

B Module Properties: Local:5 (1756-HSC 1.1)

ounter Configuration ] Output Configuration | Backplane

Identification Status
Wendor: Allen-Bradley Major Fault: Mone
Product Type: Specialy /0 Minor Fault: Mone
Product Code: 17BE-HSC Internal State: Frogram mo;le
Fievigion: 16 Uitizarer Ty
Serial Mumber: 80206D0C Configured: Ves
Product Name: 1756-HSCA4 Ver. 1.6 Owned: Yes
Module [dentity: Match
Coordinated System Time [C5T]
Timer Hardware: Ok
Timer Sync'ed: Ha Fiefrezh | Reset Module |
Status: 'Waiting 0K | Cancel | | Help |

As shown in Figure 32, the Value field displays 65535 to indicate the module

connection has been broken.

Figure 32 - Notification in Tag Editor

Seage: | fmphsc v Show. | Showdl

Name & ‘ Vale ¢ ‘ Foceask € ‘ Sile ‘ Dala Type ‘ Descigtion
| LocaliC floocl) floncl) AB:1756_HSC.L0

- Lovall L) (o) 1B:1756 HSC10
|+ LocatBCo 65535 Decinal DINT
| LoeallFr ool {ven} Decimal DINT[Z]
BTG L) (...} Decindl DINT[Z]
| LoeatBlW 1] Decimal SINT
| +localfIW. ] Decimal SINT
| *LocalSlNe.. [ Decimal SINT

Fault Type Determination

When you are monitoring a module’s configuration properties in the Logix

Designer application and receive a Communication fault message, the

Connection tab lists the type of fault under Module Fault.

B Module Properties: Local: B (1756-0B16D 3.1)

[ Inhibit Module

Module Fault

General Connection l Modulelnfo] Eonfiguration] Diagnostics] Pulze Test] Backplane]

Bequested Packet Interval [RPI): ED.DEl: m: [0.2-750.0 ms)

I~ Major Fault On Contraller IF Connection Fails While in Bun Mode

[Code 1680116 Electronic K.eving Mismatch: Major and/or Minor revision invalid or incorrect.

Status: Faulted

=]

Cancel

Help
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Notes:
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This appendix describes the tags that are used for standard, diagnostic, and fast
input and output modules.

Module-defined data types and tags are created when a module is initiated.

The set of tags associated with any module depends on the type of module and
the communication or connection format chosen during configuration.

ControlLogix" standard and diagnostic input modules have two types of tags:

o Configuration—Structure of data sent from the controller to the I/O
module upon powerup.

¢ Input—Structure of data continually sent from the I/O module to the
controller containing the current operational status of the module.

IMPORTANT  Tables 40 through 43 list all possible standard and diagnostic input module
tags. In each application, the series of tags varies, depending on how the
module is configured.
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Table 40 - Standard Input Module Configuration Tags

Name Data Type Definition
(0SOnOfftn DINT Change of State On to 0ff—Causes updated data to be sent to the controllerimmediately after an input for an On to Off
(1bit per point) transition of the masked input points. The CST timestamp also is updated. May be used to trigger an event task in the
controller.
0=Disable
1=Enable
(0SOffOnEn DINT Change of State Off to On—Causes updated data to be sent to the controller immediately after an input for an Off to On
(1 bit per point) transition of the masked input points. The CST timestamp also is updated. May be used to trigger an event task in the
controller.
0=Disable
1=Enable
FilterOnOff_0_7... SINT Filtgr Tim_es On to Off—Filter time for digital filter in digital input modules for On to Off transition. Operates on groups
('l byte per group) of elght pOIntS.
Valid DC filter times =0, 1, 2,9, 18 ms
Valid ACfilter times = 1,2 ms
Filter0ffOn_0_7... SINT Filter Times Off to On—rFilter time for digital filter in digital input modules for Off to On transition. Operates on groups

(1 byte per group)

of eight points.
Valid DC filter times =0, 1, 2ms
Valid ACfilter times = 1,2 ms

Table 41 - Standard Input Module Data Tags

Name Data Type Definition

(STTimestamp DINT[2] Coordinated System Time Timestamp—Timestamp can be configured to indicate the time that data changed (see

(8 bytes) (0SOffOnEn, COSONOffEn, COSStatus, DiagCOSDisable) and/or the time that a diagnostic fault occurred (see OpenWireEn,
Field PwrLossEn).

Data DINT 0ff/On—Status for each input point.

(1bit per point) 0=0ff
1=0n

Fault DINT Fault Status—An an ordered status of faults that indicates a point is faulted and input data for that point may be

(1 bit per point) incorrect. Check other diagnostic faults, if they are available, for further diagnosis of the root cause. If communication to

the input module is lost, then all points for the module are faulted.
0= No fault
1= Fault (OpenWire or FieldPwrLoss or Comm Fault)

Table 42 - Diagnostic Input Module Configuration Tags

Name Data Type Definition
(0SOnOffEn DINT Change of State On to Off—Triggers an event in the controller for On to Off transition of input point and causes the
(1bit per point) input module to update the data table as soon as possible. The (ST timestamp is also updated.
0=Disable
1=Enable
(0S OffOnEn DINT Change of State Off to On—Triggers an event in the controller for Off to On transition of input point and causes the
(1 bit per point) input module to update the data table as soon as possible. The CST timestamp is also updated.
0=Disable
1=Enable
DiagCOSDisable BOOL Diagnostic Change of State—Triggers the module to transmit diagnostic status data with an updated timestamp as
(1 bit per point) soon as the diagnostic data changes state.
FaultLatchEn DINT Latch Fault—If enabled for a point, any OpenWire or FieldPwrLoss stays latched in the faulted state even if the fault no
(1 bit per point) longer exists until you clear the fault.
0=Disable
1= Enable latching
FieldPwrLossEn DINT Field Power Loss—Enables Field Power Loss diagnostic.
(1 bit per point) 0=Disable
1=Enable
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Table 42 - Diagnostic Input Module Configuration Tags (continued)

Name Data Type Definition
FilterOnOff_0_7... SINT Filter Time On to Off—Filter time for digital filter in digital input modules for On to Off transition. Operates on groups of
(1 byte per group) eight points.
Valid DCfilter times =0, 1,2,9, 18 ms.
Valid AC filter times =1, 2 ms.
Filter0ffon_0_7... SINT Filter Time Off to On—Filter time for digital filter in digital input modules for Off to On transition. Operates on groups of
(1 byte per group) eight points.
Valid DCfilter times =0, 1, 2 ms.
Valid AC filter times =1, 2 ms.
OpenWireEn DINT Open Wire—Enables Open Wire diagnostic.
(1 bit per point) 0=Disable.
1=Enable.

Table 43 - Diagnostic Input Module Data Tags

Name Data Type Definition
(STTimestamp DINT[2] Coordinated System Time Timestamp—Timestamp can be configured to indicate the time that data changed (see
(8 bytes) (0SOffOnEn, COSONOffEn, COSStatus, DiagCOSDisable) and/or the time that a diagnostic fault occurred (see OpenWireEn,
Field PwrLossEn).
Data DINT Input Status—On/Off status for each input point.
(1 bit per point) 0=0ff
1=0n
Fault DINT Fault Status—An ordered status of faults that indicates a point is faulted and input data for that point may be incorrect.
(1 bit per point) Check other diagnostic faults, if they are available, for further diagnosis of the root cause. If communication to the input
module is lost or inhibited, then all points for the module are faulted by the processor.
0=No fault
1 = Fault (OpenWire or FieldPwrLoss or Comm Fault)
FieldPwrLoss DINT Field Power Loss—AC input diagnostic detects that field power has failed or is disconnected from the module. Open
(‘] bit per pomt) Wire also is detected.
0= No fault
1="Fault
OpenWire DINT Open Wire—Diagnostic that detects that a wire has been disconnected from the input point. If a group of points shows
(1 bit per point) this fault, then possible the return (L1 or GND) is missing from the module. Also see FieldPwrLoss.

0= No fault
1="Fault
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Standard and Diagnostic

Output Module Tags

ControlLogix standard and diagnostic digital output modules have three types
of tags:

¢ Configuration—Structure of data sent from the controller to the I/O
module upon powerup.

e Input—Structure of data continually sent from the I/O module to the
controller containing the current operational status of the module.

¢ Output—Structure of data continually sent from the controller to the
I/0 module that can modify the module behavior.

IMPORTANT  Tables 44 through 49 list all possible standard or diagnostic output module
tags. In each application, the series of tags varies, depending on how the
module is configured.

Table 44 - Standard Output Module Configuration Tags

Name Data Type Definition
FaultMode DINT Fault Mode—Used in conjunction with FaultValue to configure the state of outputs when a communication fault occurs.
('I bit per pomt) See FaultValue.

0= Use FaultValue (Off or On)

1=Hold Last State
FaultValue DINT Fault Value—Used in conjunction with FaultMode to configure the state of outputs when a communication fault occurs.
('I bit per pomt) See FaultMode.

0=0ff

1=0n
ProgMode DINT Program Mode—Used in conjunction with ProgValue to configure the state of outputs when the controller is in Program
(1 bit per point) mode. See ProgValue.

0 = Use ProgValue (Off or On)

1=Hold Last State
ProgValue DINT Program Value—Used in conjunction with ProgMode to configure the state of outputs when the controller is in Program
(1 bit per point) mode. See ProgMode.

0=0ff

1=0n
ProgToFaultEn BOOL Program to Fault Transition—Diagnostic enables the transition of outputs to FaultMode if a communication failure

(1 byte per module)

occurs in Program mode. Otherwise outputs remain in Program mode. See ProgMode, ProgValue, FaultMode, FaultValue.
0 = Outputs stay in Program mode if a communication failure occurs.
1=Qutputs go to FaultMode if a communication failure occurs.
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Table 45 - Standard Output Module Input Data Tags

Name Data Type Definition
(STTimestamp DINT[2] Coordinated System Time Timestamp—Timestamp of diagnostic input data including fusing (see BlownFuse,
(8 bytes) NoLoad, OutputVerifyFault, FieldPwrLoss), which is updated whenever a diagnostic fault occurs or goes away.
Data DINT Data—Off/On status for the output point echoed back from the output module. This is used to verify proper
(1 bit per point) communication only. No field side verification is done. For field side verification, see OutputVerifyFault.
0=0ff
1=0n
Fault DINT Fault—This is an ordered status of faults that indicates a point is faulted and I/0 data for that point may be incorrect.
(1 bit per point) Check other diagnostic faults, if they are available, for further diagnosis of the root cause. If communication to the input
module is lost, then all points for the module are faulted.
0= No fault
1= Fault (FuseBlown, NoLoad, OutputVerifyFault, FieldPwrLoss, or CommFault)
FuseBlown DINT Fuse Is Blown—An electronic or mechanical fuse has detected a short or overload condition for an output point. All
(1 bit per point) FuseBlown conditions are latched and must be reset by the user.
0= No fault
1="Fault

Table 46 - Standard Output Module Output Data Tags

Name Data Type Definition
(STTimestamp DINT[2] Coordinated System Time Timestamp—Timestamp to be used with scheduled outputs and coordinated system time
(8 bytes) (CST). Used to synchronize outputs across the system by indicating the time (CST timestamp) at which the output module
is to apply its outputs.
Data DINT Output Status—On/Off status of the output point originating from the controller.
(1 bit per point) 0=0ff
1=0n

Table 47 - Diagnostic Output Module Configuration Tags

Name Data Type Definition
FaultLatchEn DINT Latch Fault—If enabled for a point, any NoLoad, OutputVerifyFault or FieldPwrLoss stays latched in the faulted state
(1bit per point) even if the fault no longer exists until the user clears the fault. This does not affect FuseBlown; it is always latched.

0= Disable

1= Enable latching
FaultMode DINT Fault Mode—~Used in conjunction with FaultValue to configure the state of outputs when a communication fault occurs.
('I bit per pomt) See FaultValue.

0 = Use FaultValue (0ff or On)
1=Hold Last State

FaultValue DINT Fault Value—Used in conjunction with FaultMode to configure the state of outputs when a communication fault occurs.
(1 bit per point) See FaultMode.
0=0ff
1=0n
FieldPwrLoss DINT Field Power Loss—Enables Field Power Loss diagnostic.
(1 bit per point) 0 = Disable
1=Enable
NoLoadEn DINT No Load—tEnables No Load diagnostic.
(1bit per point) 0=Disable
1=Enable
OutputVerifyEn DINT Output Verify—Enables Output Verify diagnostic.
(1 bit per point) 0 =Disable
1=Enable
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Table 47 - Diagnostic Output Module Configuration Tags (continued)

Name Data Type Definition
ProgMode DINT Program Mode—Used in conjnunction with ProgValue to configure the state of outputs when the controller is in
(1 bit per point) Program mode. See ProgValue.
0 = Use ProgValue (Off or On)
1=Hold Last State
ProgValue DINT Program Value—Used in conjunction with ProgMode to configure the state of outputs when the controller is in Program
(1 bit per point) mode. See ProgMode.
0=0ff
1=0n
ProgToFaultEn BOOL Program to Fault Transition—Diagnostic enables the transition of outputs to FaultMode if a communication failure
(1 byte per module) occurs in Program mode. Otherwise outputs remain in Program mode. See ProgMode, ProgValue, FaultMode, FaultValue.
0 = Outputs stay in Program mode if a communication failure occurs.
1= Outputs go to FaultMode if a communication failure occurs.
Table 48 - Diagnostic Output Module Input Data Tags
Name Data Type Definition
(STTimestamp DINT[2] Coordinated System Time Timestamp—Timestamp of diagnostic input data including fusing (see BlownFuse,
(8 bytes) NoLoad, OutputVerifyFault, FieldPwrLoss), which is updated whenever a diagnostic fault occurs or goes away.
Data DINT Output Echo Status—Off/On status for the output point echoed back from the output module. This is used to verify
(1 bit per point) proper communication only. No field side verification is done. For field side verification, see OutputVerifyFault.
0=0ff
1=0n
Fault DINT Fault Status—Indicates whether a point is faulted. Faulted /0 data for that point may be incorrect. Check other
(1 bit per point) diagnostic faults, if they are available, for further diagnosis of the root cause. If communication to the input module is lost
or inhibited, then all points for the module are faulted by the processor.
0=No fault
1= Fault (FuseBlown, NoLoad, OutputVerifyFault, FieldPwrLoss, or CommFault)
FieldPwrLoss DINT Field Power Loss—AC output diagnostic detects that field power has failed or is disconnected from the module. No Load
(1 bit per point) also is detected.
0= No fault
1=Fault
FuseBlown DINT Fuse Is Blown—An electronic or mechanical fuse has detected a short-circuit condition for an output point. All
(1 bit per point) FuseBlown conditions are latched and must be reset by the user.
0= No fault
1="Fault
NoLoad DINT No Load—Diagnostic that indicates the absence of a load (such as, the wire is disconnected from the module). This
(1 bit per group) diagnostic operates only in the Off state
0= No fault
1="Fault
OutputVerifyFault DINT Output Verify—Diagnostic that indicates that the input has been commanded to the On state but the output has not
(1 bit per point) been verified to be On.
0=No fault
1= Fault (output is not On)
Table 49 - Diagnostic Output Module Output Data Tags
Name Data Type Definition
(STTimestamp DINT[2] Coordinated System Time Timestamp—Timestamp to be used with scheduled outputs and coordinated system time
(8 bytes) (CST). Used to synchronize outputs across the system by indicating the time (CST timestamp) at which the output module
is to apply its outputs.
Data DINT Output Status—Status for the output point originating from the controller.
(1 bit per point) 0=0ff
1=0n
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Fast |nput Module Tags The ControlLogix 1756-IB16IF fast input module has four types of tags:

¢ Configuration—Structure of data sent from the controller to the I/O
module upon powerup.

e Input—Structure of data continually sent from the I/O module to the
controller or a listening peer module containing the current operational

status of the module.

o Output—Structure of output data processed by the input module.

IMPORTANT  Output tag information is sent to the 1756-1B16IF module only at the RPI
rate defined during configuration. For optimal performance, use an
Immediate Output (I0T) instruction.

For example, the rung shown contains an |OT instruction for a fast input
module in slot 3. Add a similar rung to your last routine within the Main Task
to mimic normal output tag processing.

=3
1 Immediste Cutput
Update Tag Local 3.0

o Event—Structure of event data continually sent from the I/O module to
the controller or a listening module containing the current operational
status of the module.

Fast input modules use array data structures. Array data structures differ from
the flat data structures of other digital I/O modules. For more information, see

Redundant Owner Configuration Tags on page 214.

IMPORTANT  The Module Definition column in each table lists the connection type and
input data type combinations that are required to create the corresponding
tag. For more information about defining connection and input data types,
see (reate a New Module on page 125.
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Table 50 - 1756-1B16IF Module Configuration Tags

Name Data Type Tag Definition Module Definition
LatchTimestamps BOOL Latch Timestamps—Latches a CIP Sync timestamp for a COS transition: Connection = Data
« When an initial timestamp is latched, timestamps for subsequent COS transitions are | Input Data = Data or Timestamp Data
dropped. or
« Once a latched timestamp is acknowledged via the corresponding bit in the — .
Pt[x].NewDataOffOnAck or Pt[x].NewDataOnOffAck tag, the timestamp is overridden Connection = Pata with Event
upon the next COS transition. Input Data = Timestamp Data
Requires COS to be enabled via the Pt[x].COSOffOnEn or Pt[x].COSONOff tags. For more
information, see page 83.
0 = Timestamps are overridden with each successive COS transition.
1=Timestamps are latched until acknowledged.
Filter0ffOn INT Filter Time Off to On—Defines how long an Off to On input transition must remainin | Connection = Data
the On state before the module considers the transition valid. For more information, see | |npyt Data = Data or Timestamp Data
page 86. or
Valid filter time =0....30,000 ps Connection = Data with Event
Input Data = Timestamp Data
FilterOnOff INT Filter Time On to Off—Defines how long an On to Off input transition must remainin | Connection = Data
the Off state before the module considers the transition valid. For more information, see | |nput Data = Data or Timestamp Data
page 86. or
Valid filter time =0....30,000 ps Connection = Data with Event
Input Data = Timestamp Data
Pt[x].FilterEn BOOL Filter—If enabled for a point, input transitions must remain in the new state for a Connection = Data
configured length of time before the module considers the transition valid. For more Input Data = Data or Timestamp Data
information, see page 86. or
0= F!Iter!ng !S disabled. Connection = Data with Event
1= Filtering s enabled. Input Data = Timestamp Data
Pt[x].COSOffOnEn BOOL Change of State Off to On—If enabled for a point, an Off to On transition triggers a Connection = Data
timestamp recording and sends a (0S message on the backplane. For more information, | |nput Data = Data or Timestamp Data
see page 48. or
0 =(0S data is not produced upon an Off to On transition. Connection = Data with Event
1=C(0S data is produced upon an Off to On transition. Input Data = Timestamp Data
Pt[x].COSONOffEn BoOL Change of State On to Off—If enabled for a point, an On to Off transition triggers a Connection = Data

timestamp recording and sends a COS message on the backplane. For more information,
see page 48.
0= (0S data is not produced upon an On to Off transition.

1=C(0S data is produced upon an On to Off transition.

Input Data = Data or Timestamp Data
or

Connection = Data with Event

Input Data = Timestamp Data

Table 51 - 1756-1B16IF Module Input Tags

Name Data Type Tag Definition Module Definition
Fault DINT Fault Status—Indicates whether a point is faulted. If communication to the input Connection = Data or Listen Only
module is lost, then all 32 bits are set. For more information, see page 103. Input Data = Data or Timestamp Data
0=No fault or
1= Fault Connection = Data with Event or Listen
Only with Event
Input Data = Timestamp Data
LocalClockOffset DINT Local Clock Offset—Indicates the offset in microseconds between the current (ST | Connection = Data, Data with Event,
and the CIP Sync value when a valid CIP Sync time is available. Listen Only, or Listen Only with Event
Input Data = Timestamp Data
OffsetTimestamp DINT Timestamp Offset—Indicates when the CIP Sync time was last updated. The Connection = Data, Data with Event,
timestamp is in CIP Sync time. Listen Only, or Listen Only with Event
Input Data = Timestamp Data
GrandMasterClockID DINT Grandmaster Clock ID—Indicates the ID of the CIP Sync Grandmaster to which the | Connection = Data, Data with Event,
module is synced. Listen Only, or Listen Only with Event
Input Data = Timestamp Data
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Table 51 - 1756-1B16IF Module Input Tags (continued)

Name Data Type Tag Definition Module Definition

Pt[x].Data BOOL Input Status—Indicates whether an input point is On or Off. Connection = Data or Listen Only
0=The input point is Off. Input Data = Data or Timestamp Data
1=The input point is On. or

Connection = Data with Event or Listen
Only with Event
Input Data = Timestamp Data

Pt[x].Fault BOOL Quality of Data after Fault—Indicates whether input data for a faulted point is Connection = Data or Listen Only
correct or incorrect. Input Data = Data or Timestamp Data
0= No fault or
1= Fault Connection = Data with Event or Listen

Only with Event
Input Data = Timestamp Data

Pt[x].NewDataOffOn BOOL New Data Off to On—~Captures short duration pulses for Off to On transitions. A Connection = Data or Listen Only
captured pulse remains latched until acknowledged via the Pt[x].NewDataOffOnAck Input Data = Data or Timestamp Data
output tag. For more information, see page 82. or
0=No new Off to On traqs!tlons have occurred since the last acknowledgement. Connection = Data with Event or Listen
1= Anew Off to On transition has occurred, but has not yet been acknowledged. Only with Event

Input Data = Timestamp Data

Pt[x].NewDataOnOff BoOL New Data On to Off—Captures short duration pulses for On to Off transitions. A Connection = Data or Listen Only
pulse remains latched until acknowledged via the Pt[x].NewDataOnOffAck output tag. | |nput Data = Data or Timestamp Data
For more information, see page 82. or
0=No new On to Off tran.s!tlons have occurred since the last acknowledgement. Connection = Data with Event or Listen
1=Anew On to Off transition has occurred, but has not yet been acknowledged. Only with Event

Input Data = Timestamp Data

Pt[x].TimestampDropped | BOOL Dropped Timestamp—Indicates whether a timestamp was lost as a result of one of | Connection = Data, Data with Event,
the following: Listen Only, or Listen Only with Event
«The corresponding bit was set in the LatchTimestamps configuration tag, soanew | Input Data = Timestamp Data

timestamp was not recorded because the previous timestamp was latched.

« The corresponding bit in the LatchTimestamps configuration tag was not set, but a
timestamp was replaced by a new timestamp because the previous timestamp was
not acknowledged via the Pt[x].NewDataOffOnAck or Pt[x].NewDataOnOffAck
output tags.

0 = A timestamp was not dropped.

1= Atimestamp was dropped.

Pt[x].CIPSyncValid BOOL CIP Sync Is Valid—Indicates whether CIP Sync s available on the backplane. Connection = Data, Data with Event,
0= CIP Syncis not available. Listen Only, or Listen Only with Event
1= CIP Syncis available. Input Data = Timestamp Data

Pt[x].CIPSyncTimeout BOOL CIP Sync Timeout—Indicates whether a valid time master on the backplane has Connection = Data, Data with Event,
timed out. Listen Only, or Listen Only with Event
0 = A time master is either not detected on the backplane or is valid. See Input Data = Timestamp Data
Pt[x].CIPSyncValid.
1= Avalid time master was detected on the backplane, but the time master has timed
out.

Ptlx].InputOverrideStatus | BOOL Input Override Status—Indicates whether local inputs are being overridden by the | Connection = Data, Data with Event,
value in the Pt.[x].DataOverrideValue output tag because the corresponding bit in the | Listen Only, or Listen Only with Event
Pt[x].DataOverrideEn output tag is set. Input Data = Timestamp Data
0= Inputs are not being overridden.
1= Inputs are being overridden.

Pt[x].Timestamp.0ffOn DINT Off to On Timestamp—Records a 64-bit timestamp for the input point’s last Connection = Data, Data with Event,
transition to On. The timestamp is in CIP Sync time. Listen Only, or Listen Only with Event

Input Data = Timestamp Data

Pt[x].Timestamp.OnOff DINT On to Off Timestamp—Records a 64-bit timestamp for the input point’s last Connection = Data, Data with Event,

transition to Off. The timestamp is in CIP Sync time.

Listen Only, or Listen Only with Event
Input Data = Timestamp Data
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Table 52 - 1756-1B16IF Module Output Tags

Name DataType | Tag Definition Module Definition
ResetTimestamps BOOL Reset Timestamp—When set, clears all timestamps when a rising edge occurs. Connection = Data or Data with Event
0 = Timestamps are not reset. Input Data = Timestamp Data
1=Timestamps are reset when a rising edge occurs.
ResetEvents BOOL Reset Event—When set, clears all events in the Event[x].NewEvent and Connection = Data with Event
Event(x].Timestamp tags when a rising edge occurs. Input Data = Timestamp Data
0 =Events are not cleared.
1= Events are cleared when a rising edge occurs.
LatchEvents BOOL Latch Event—When set, latches an event until the event is acknowledged. Once Connection = Data with Event
acknowledged, the event is overridden by a new event. Input Data = Timestamp Data
0= Events are overridden by new events.
1=Events are latched until acknowledged, and new events are ignored.
Pt[x].NewDataOffOnAck | BOOL Acknowledge Off to On Transition—A rising edge acknowledges Off to On Connection = Data
transitions by clearing the corresponding bits in the Pt[x]. Timestamp.0ffOn[x] and Input Data = Data or Timestamp Data
Pt[x].NewDataOffOn input tags. or
0=0fftoOn trans!t!ons are not acknowledged. o o o Connection = Data with Event
1= 0ff to On transitions are acknowledged on the initial tranisition to 1 of this bit. Input Data = Timestamp Data
Pt(x].NewDataOnOffAck | BOOL Acknowledge On to Off Transition—A rising edge acknowledges On to Off Connection = Data
transitions by clearing the corresponding bits in the Pt[x].Timestamp.OnOff{x] and Input Data = Data or Timestamp Data
Pt[x].NewDataOnOff input tags. or
0=0nto Offtrans!t!ons are not acknowledged. o o o Connection = Data with Event
1=0n to Off transitions are acknowledged on the initial tranisition to 1 of this bit. Input Data = Timestamp Data
Pt[x].DataOverrideEn BOOL Override Data—When set, simulates an input transition when in Run mode by Connection = Data or Data with Event
overriding the actual input state with the value defined in the Pt[x].DataOverrideValue | |nput Data = Timestamp Data
output tag. This function is useful for validating timestamping.
0 = The state of an input device is not being overridden.
1="The state of an input device is being overridden by the value defined in the
Ptlx].DataOverride output tag.
Pt[x].DataOverrideValue BOOL Override Data Value—Defines the value to be applied to the input point when the | Connection = Data or Data with Event
corresponding bit in the Pt[x].DataOverrideEn tag is enabled. Input Data = Timestamp Data
0= The input state is Off. A timestamp is recorded in the Pt[x].Timestamp.OnOff[x]
input tag on a falling edge.
1=The input state is On. A timestamp is recorded in the Pt[x]. Timestamp.0ffOn[x]
input tag on a rising edge.
Event[x].Mask INT Event Mask—When enabled for a point, an event is triggered when the state of the | Connection = Data with Event
input matches the value of the corresponding bits in the Event[x].Value tag. Formore | |nput Data = Timestamp Data
information, see page 89.
Event[x].Value INT Event Value—Defines whether an input point must be in the On or Off state before | Connection = Data with Event
an event is triggered. An event is only triggered if the corresponding bits in the Input Data = Timestamp Data
Event[x].Mask tag is enabled. For more information, see page 89.
0 =The input must be in the Off state to trigger an event.
1=The input must be in the On state to trigger an event.
Event[x].Disarm BOOL Disarm Event—Prevents events from being triggered for a point via the pattern Connection = Data with Event
defined in the Event[x].Mask and Event(x].Value tags. For more information, see Input Data = Timestamp Data
page 89.
0 = Events are triggered.
1= Events are not triggered.
Event[x].NewEventAck BOOL Acknowledge New Event—When set, acknowledges a new event has occurred as | Connection = Data with Event

indicated by the Event[x].NewEvent event tag.
0= Anew event has not been acknowledged.
1=Anew event has been acknowledged.

Input Data = Timestamp Data
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Table 53 - 1756-1B16IF Module Event Tags

Name Data Type Tag Definition Module Definition
Fault DINT Fault Status—Indicates whether a point is faulted. If communication to the input | Connection = Data with Event or Listen
module is lost, then all 32 bits are set. For more information, see page 103. Only with Event
0=No fault has occurred. Input Data = Timestamp Data
1= Afault has occurred.
Event[x].NewEvent BOOL New Event—Indicates whether a new event has occurred. This bit is cleared only Connection = Data with Event or Listen
when acknowledged by the Event[x].NewEventAck output tag or reset by the Only with Event
ResetEvents output tag. Input Data = Timestamp Data
0= No new event has occurred since the last acknowledged event.
1=Anew event has occurred since the last acknowledged event.
Event(x].EventDropped BOOL Event Dropped—Indicates whether an event has been dropped: Connection = Data with Event or Listen
« Ifthe LatchEvents output tag is set, the last recorded event is retained until Only with Event
acknowledged, and a subsequent event is dropped. Input Data = Timestamp Data
If the LatchEvents output tag is cleared, the last unacknowledged event is
overwritten.
0=An event has not been dropped.
1=An event has been dropped.
Event[x].CIPSyncValid BOOL CIP Sync Valid—Indicates whether a valid CIP Sync time master existed on the Connection = Data with Event or Listen
backplane at the time of an event. Only with Event
0= CIP Sync was not available on the backplane at the time of an event. Input Data = Timestamp Data
1=P Sync was available on the backplane at the time of an event.
Event[x].CIPSyncTimeout | BOOL CIP Sync Timout—Indicates that a valid CIP Sync time master existed on the Connection = Data with Event or Listen
backplane at the time of an event, but has since timed out. Only with Event
0= CIP Sync has not timed out. Input Data = Timestamp Data
1= (IP Sync was available on the backplane, but has since timed out prior to the
event occurring.
Event[x].Data INT Module Data—Shows the input data for all 16 points on the module at the time an | Connection = Data with Event or Listen
event occurs. Data for bits 0.. .15 is shown as a bit mask where bit 0 is Pt[0].Dataand | Only with Event
bit 15 is Pt[15].Data. Input Data = Timestamp Data
0= 0n a per bit basis, indicates the corresponding bit in the Pt[x].Data input tag was
Off when the event occurred.
1=0n a per bit basis, indicates the corresponding bit in the Pt[x].Data input tag was
On when the event occurred.
Event[x].Timestamp DINT Event Timestamp—Records a 64-bit timestamp in CIP Sync format at the timean | Connection = Data with Event or Listen

event occurs.

Only with Event
Input Data = Timestamp Data
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Fast 0utput Module Tags ControlLogix fast output modules have three types of tags:

¢ Configuration—Structure of data sent from the controller to the I/O
module upon powerup

e Input—Structure of data continually sent from the I/O module to the
controller containing the current operational status of the module

o Output—Structure of data continually sent from the controller to the
I/O module that can modify the module behavior

IMPORTANT  The Module Definition column in each table lists the connection type and
input data type combinations that are required to create the corresponding
tag. For more information about defining connection and input data types,
see Create a New Module on page 125.

Topic Page

1756-0B16IEF Module 196

1756-0B16IEFS Module 205
1756-0B161EF Module

IMPORTANT  Output tag information is sent to the 1756-0B16IEF module only at the RPI
rate defined during configuration. For optimal performance, use an
Immediate Output (I0T) instruction.

For example, the rung shown contains an I0T instruction for a fast output
module in slot 3. Add a similar rung to your last routine within the Main Task
to mimic normal output tag processing.

{OT
1 Immediate Cutput
Update Tag Local: 30O

The 1756-OBI16IEF module uses array data structures. Array data structures
differ from the flat data structures of other digital I/O modules. For more
information, see Redundant Owner Configuration Tags on page 214.

196 Rockwell Automation Publication 1756-UMO058I-EN-P - December 2017



Tag Definitions ~ Appendix B

Table 54 - 1756-0B16IEF Module Configuration Tags

Name Data Type | Tag Definition Module Definition
ProgToFaultEn BOOL Program to Fault Mode—Enables the transition of outputs to Fault mode if a Connection = Data
communication failure occurs in Program mode. Otherwise, outputs remain in Output Data = Data or Scheduled
Program mode. See Pt[x].FaultMode, Pt[x]FaultValue Pt[x]ProgMode, and per Module
Pt[x]ProgValue. or
0 = OQutputs stay in Program mode if communication fails. Connection = Peer Ownership
1= Outputs go to Fault mode if communication fails. Output Data = Data with Peer
InputPartnerSlot SINT Peer Partner Slot—Identifies the slot number of the local chassis where the peer Connection = Peer Ownership
input module resides. Output Data = Data with Peer
Valid values:
- 0...16
« -1=Noinput module has been identified as a peer.
InputPartnerlD SINT Peer Partner ID—Identifies the peer input module that controls outputs on the Connection = Peer Ownership
1756-0B161EF module. The type of module determines the connection type of format | Qutput Data = Data with Peer
of input data.
Valid values:
0= None (default)
1=1756-IB16IF
2=1756-LSC8XIB8I
Pt[x].FaultMode BOOL Fault Mode—Used in conjunction with the Pt[x].FaultValue tag to determine the Connection = Data
state of outputs when a communication failure occurs. Output Data = Data or Scheduled
0 = Uses the output value defined in the Pt[x].FaultValue configuration tag (default). | per Module
1= Holds the last state of the output for the length of time defined in the or
Pt[x].Fa‘uItVaIueSlta(t)eD;Jﬁatior} ta(i]. If PtWM is ;\;lvahsl)ledtf?; r:he ot;t[}ut ';;oiisnrte;;rgg et(?g . Connection = Peer Ownership
A fult stote gos hto fect i the P FaulFmltate g, Output ata = atawith Per
Pt[x].FaultValue BOOL Fault Value—Defines the output value when a fault occurs. Holds the configured Connection = Data
state of the output for the length of time defined in the Pt[x].FaultValueStateDuration | output Data = Data or Scheduled
tag. per Module
Requires the corresponding bit in the FaultMode tag to be cleared. or
0=0ff Connection = Peer Ownership
1=0n Output Data = Data with Peer
Pt[x].FaultFinalState BOOL Fault Final State—Determines the final output state once the time in the Connection = Data
Pt[x].FaultValueStateDuration tag elapses. Output Data = Data or Scheduled
0= Output turns Off once the time in the Pt[x].FaultValueStateDuration tag elapses, | per Module
and module is still faulted. or
1="0Output turns On once the time in the Pt[x] FaultValueStateDuration tag elapses, | Connection = Peer Ownership
and module is still faulted. Output Data = Data with Peer
Pt[x].ProgMode BOOL Program Mode—~Used in conjunction with the Pt[x].ProgValue tag to determine the | Connection = Data
state of outputs when the controller is in Program mode. Output Data = Data or Scheduled
0 = Uses the output value defined in the Pt[x].ProgValue tag (default). per Module
1= Holds the last state of the output. If PWM is enabled for the output pointand the | or
output is currently On, the output continues to use PWM until the cycle limit is Connection = Peer Ownership
reached. Output Data = Data with Peer
Pt[x].ProgValue BOOL Program Value—Defines the output state during Program mode. Requires the Connection = Data
corresponding bit for the Pt[x].ProgMode tag to be cleared. Output Data = Data or Scheduled
0= The output state is Off during Program mode. per Module
1= The output state is On during Program mode. or
Connection = Peer Ownership
Output Data = Data with Peer
Pt(x].PWMEnable BOOL Enable PWM—When set, the pulse train for the output point is controlled by the Connection = Data

current PWM configuration.
0=PWMis disabled (default).
1=PWM is enabled, and the output uses PWM when the output is On.

Output Data = Data or Scheduled
per Module

or
Connection = Peer Ownership
Output Data = Data with Peer
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Table 54 - 1756-0B161EF Module Configuration Tags (continued)

Name Data Type | Tag Definition Module Definition
Pt[x].PWMExtendCycle BOOL Extend PWM Cycdle—Determines the output behavior when the value in the Connection = Data
PtlxJPWMOnTime output tag is less than the value in the Pt{x]. WMMinimunOnTime | Qutput Data = Data or Scheduled
configuration tag. Requires PWM to be enabled via the Pt[x].PWMEnable tag. per Module
0 = The duration of the pulse cycle is not extended (default). If the bit is cleared when | of
the On time is less than the minimum On time, the output is never enabled. Connection = Peer Ownership
1= The QUratipn qf the pulse cycle is.e)gtended to maintain the On time to cycle time Output Data = Data with Peer
ratio while taking into account the minimum On time.
IMPORTANT: An extension of the pulse cycle is limited to 10 times the cycle time. If
the requested On time is less than 1/10 of the minimum On time, the output remains
0ff and the cycle does not extend.
Pt[x].PWMOnTimelnPercent BOOL PWM On Time in Percent—Determines whether PWM On time is defined as a Connection = Data
percentage of the cycle time or is defined in seconds. Requires PWM to be enabled via | Qutput Data = Data or Scheduled
the Pt[x].PWMEnable tag. per Module
0 = Defines PWM On time in seconds (default). or
1= Defines PWM On time as a percentage. Connection = Peer Ownership
Output Data = Data with Peer
Pt[x].PWMStaggerOutput BOOL Stagger PWM Outputs—When set, minimizes the load on the power system by Connection = Data
staggering On transitions for outputs. Otherwise, outputs turn On immediately atthe | Qutput Data = Data or Scheduled
start of a cycle. Requires PWM to be enabled via the Pt[x].PWMEnable tag. per Module
0= Does not stagger output On transitions (default). Outputs turn On immediately or
when the Pt[x].Data tag is set to 1 beginning the PWM cycle with a rising edge. Connection = Peer Ownership
1= _Stagger_s output On transitions. All outputs conﬁgureq for PWM staggering turn On Output Data = Data with Peer
at different intervals to minimize a possible power surge if many outputs became
energized simultaneously.
Pt[x].PWMCycleLimitEnable BOOL Enable PWM Cycle Limit—Determines whether to let only a fixed number of pulse | Connection = Data
cycles occur. Requires PWM to be enabled via the Pt[x].PWMEnable tag. Output Data = Data or Scheduled
0= Pulse cycles continue to occur until the output turns Off (default). per Module
1= Lets only the number of pulse cycles defined via the Pt[x].PWMCycleLimittagto | or
occur. Connection = Peer Ownership
Output Data = Data with Peer
Pt[x].PWMExecuteAllCycles BOOL Execute All PWM Cycles—Determines whether to execute the number of cycles Connection = Data
defined via the Pt[x].PWMCycleLimit tag regardless of the output logic. Requires PWM | output Data = Data or Scheduled
to be enabled via the Pt[x].PWMEnable tag, and a cycle limit to be enabled via the per Module
Pt[x].PWMCycleLimitEnable tag. or
0= The output logic determines the number of cycles to produce (default). Connection = Peer Ownership
1= The Pt[x].PWMCycleLimit tag determines the number of cycles to produce :
regardless E)f] output)llogic. For exgample, if you specify a cycle Ii¥nit of 4,p and the output Output Data = Data with Peer
turns Off after 3 cycles, all 4 cycles still occur despite the output being instructed to
turn Off.
Pt[x].FaultValueStateDuration SINT Fault State Duration—Defines the length of time that the output state remainsin | Connection = Data
the Fault mode state before transitioning to a final state of On or Off. The Fault mode | Qutput Data = Data or Scheduled
state is defined in the Pt[x].FaultValue tag. per Module
Valid values: or
» 0=Hold forevgr (default). Output remains in Fault mode for as long as the fault Connection = Peer Ownership
condition persists Output Data = Data with Peer
« 1,2,5,0r 10 seconds
Pt[x].PWMCycleLimit SINT PWM Cycle Limit—Defines the number of pulse cycles to occur when the output Connection = Data
turns On: Output Data = Data or Scheduled
- Ifthe corresponding bit in the Pt{x].PWMExecuteAlICycles tag s set, the configured | per Module
number of cycles occur even if the output turns Off. or
« Ifthe corresponding bit in the Pt[x].PWMExecuteAllCycles tag is cleared, the Connection = Peer Ownership
configured number of cycles occur only if the output remains On. For example, ifthe | Output Data = Data with Peer
cycle limit is 4, and the output turns Off after 3 cycles, the 4th cycle does not occur.
The default cycle limit s 10.
Requires PWM to be enabled via the Pt[x].PWMEnable tag, and cycle limits to be
enabled via the Pt[x].PWMCycleLimitEnable tag.
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Table 54 - 1756-0B161EF Module Configuration Tags (continued)

Name Data Type | Tag Definition Module Definition
Pt[x].PWMMinimumOnTime REAL PWM Minimum On Time—Defines the minimum length of time required for the Connection = Data
output to turn On. Requires PWM to be enabled via the Pt[x].PWMEnable tag. Output Data = Data or Scheduled
Valid values: per Module
0.0002....3600.0 seconds or
or Connection = Peer Ownership
0...100 percent Output Data = Data with Peer
OutputMap[x].AndToControllerData | INT Controller Data with AND Logic—Determines the output state by applying AND | Connection = Peer Ownership
logic to these sources: Output Data = Data with Peer
« Corresponding bits from the controller's output data (0:Data)
« Other mapped bits specified in the output configuration
OutputMap[x].OrToControllerData | INT Controller Data with OR Logic—Determines the output state by applying OR logic | Connection = Peer Ownership
to these sources: Output Data = Data with Peer
- Corresponding bits from the controller’s output data (0:Data)
« Other mapped bits specified in the output configuration
OutputMap[x].AndToPeerlnput INT Peer Data with AND Logic—Determines the output state by applying AND logicto | Connection = Peer Ownership
these sources: Output Data = Data with Peer
« Corresponding bits from peer input data (I:Data)
« Other mapped bits specified in the output configuration
OutputMap[x].OrToPeerlnput INT Peer Data with OR Logic—Determines the output state by applying OR logic to Connection = Peer Ownership
these sources: Output Data = Data with Peer
- Corresponding bits from peer input data (I:Data)
« Other mapped bits specified in the output configuration
OutputMap[x].AndToPeerWindow0 | SINT Peer Data with AND Logic—Determines the output state by applying AND logicto | Connection = Peer Ownership
these sources: Output Data = Data with Peer
« Corresponding bits from window 0 of the peer counter module
(I:Counter[x].InputWindow0)
« Other mapped bits specified in the output configuration
OutputMaplx].0rToPeerWindow0 SINT Peer Data with OR Logic—Determines the output state by applying OR logic to Connection = Peer Ownership
these sources: Output Data = Data with Peer
« Corresponding bits from window 0 of the peer counter module
(I:Counter[x].InputWindow0)
- Other mapped bits specified in the output configuration
OutputMap[x].AndToPeerWindow1 | SINT Peer Data with AND Logic—Determines the output state by applying AND logicto | Connection = Peer Ownership
these sources: Output Data = Data with Peer
« Corresponding bits from window 1 of the peer counter module
(I:Counter[x].InputWindow1)
« Other mapped bits specified in the output configuration
OutputMap[x].0rToPeerWindow?1 SINT Peer Data with OR Logic—Determines the output state by applying OR logic to Connection = Peer Ownership

these sources:

« Corresponding bits from window 1 of the peer counter module
(I:Counter[x].InputWindow1)

« Other mapped bits specified in the output configuration

Output Data = Data with Peer

Rockwell Automation Publication 1756-UMO058I-EN-P - December 2017

199



Appendix B Tag Definitions

Table 55 - 1756-0B16IEF Module Input Data Tags

Name Data Type | Tag Definition Module Definition

Fault DINT Fault Status—Indicates whether a point is faulted. If communication to the output | Connection = Data
module is lost, then all 32 bits of the Module Fault word are set. Output Data = Data or Scheduled
0= No fault per Module
1=Fault or

Connection = Listen Only
Output Data = None

or

Connection = Peer Ownership
Output Data = Data with Peer

GrandMasterClockID DINT Grandmaster Clock ID—Indicates the ID of the CIP Sync Grandmaster to which the | Connection = Data

module s synced. Output Data = Data or Scheduled
per Module
or
Connection = Listen Only
Output Data = None
or
Connection = Peer Ownership
Output Data = Data with Peer

InputPartnerActive BOOL Input Partner is Active—Indicates whether the peer input module is actively Connection = Peer Ownership
producing input data to be consumed by a 1756-0B16IEF module. Output Data = Data with Peer
0=No input peer module is currently producing input data to be consumed by a
1756-0B16IEF module.
1=The input peer module is actively producing input data to be consumed by a
1756-0B16IEF module for use in its peer logic.

InputPartnerFault BOOL Input Partner Fault—Indicates whether the peer input module has faulted due toa | Connection = Peer Ownership
connection loss. If the peer input module s faulted, the output module uses only Output Data = Data with Peer
controller data to determine the output state.
0=The input peer module has not faulted.
1=The input peer module has faulted and outputs transition to the configured Fault
mode state.

InputPartnerSlot SINT Input Partner Slot—Indicates the slot number of the peer input module. Connection = Peer Ownership
Valid values: Output Data = Data with Peer
« 0...16
« -T=No peerinput module is defined.

InputPartnerStatus SINT Input Partner Status—Indicates the status of the peer input module. Connection = Peer Ownership
Valid values: Output Data = Data with Peer
2 =Communication Fault (Peer connection is lost)

6 = Run (Peer connection open and in Run mode)
LocalClockOffset DINT Local Clock Timestamp—Indicates the offset between the current (ST and the CIP | Connection = Data

Sync value when a valid CIP Sync time is available.

Output Data = Data or Scheduled
per Module

or
Connection = Listen Only
Output Data = None

or

Connection = Peer Ownership
Output Data = Data with Peer
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Table 55 - 1756-0B161EF Module Input Data Tags (continued)

Name Data Type | Tag Definition Module Definition
OffsetTimestamp DINT Timestamp Offset—Indicates when the CIP Sync LocalClockOffset and Connection = Data
GrandMasterlD were last updated in CIP Sync format. Output Data = Data or Scheduled
per Module
or
Connection = Listen Only
Output Data = None
or
Connection = Peer Ownership
Output Data = Data with Peer
OwnerActive BOOL Owner Active—Indicates that the output has a controlling owner. B4
OwnerlD BOOL Owner ID—Indicates which owner is active (controlling): B5
0=0wnerA
1=0wnerB
OwnerAConnected BOOL Owner A Connected—Indicates that Owner A is connected. B6
OwnerAClaim BOOL Owner A Claim—Indicates that Owner A is claiming outputs (C00). B7
OwnerAReady BOOL Owner A Ready—Indicates that Owner A is Ready to claim outputs (R00). B8
OwnerBConnected BOOL Owner B Connected—Indicates that Owner B is connected. B9
OwnerBClaim BOOL Owner B Claim—Indicates that Owner B is claiming outputs (C00). B10
OwnerBReady BOOL Owner B Ready—Indicates that Owner B is Ready to claim outputs (R00). B11
Pt[x].Data BOOL Data—Indicates the current value to be sent to the corresponding output point. If Connection = Data
PWM is enabled, this value transitions from 0 to 1 based on the PWM pulse train. Output Data = Data or Scheduled
0=0ff per Module
1=0n or
Connection = Listen Only
Output Data = None
or
Connection = Peer Ownership
Output Data = Data with Peer
Pt[x].Fault BOOL Fault—Indicates whether 1/0 data for the corresponding point may be incorrect due | Connection = Data
toa fault. Output Data = Data or Scheduled
0= No fault. per Module
1= Afault exists and 1/0 data may be incorrect. or
Any of these conditions set the bit for this tag: Connection = Listen Only
+ Pt[x].FuseBlown =1 Output Data = None
« Pt[x].PWMCycleTime outside the valid range of 0.001. ..3600.0 seconds or
+ Pt[x].PWMOnTime outside the valid range of 0.0002. . .3600.0 seconds Connection = Peer Ownership
or ... 100 percent Output Data = Data with Peer
- Pt[x].PWMGycleTime < Pt[x].PWMOnTime putbata=
Pt(x].FuseBlown BOOL Fuse Is Blown—Indicates whether a fuse has blown due to a short or overload Connection = Data

condition for the corresponding point. All blown fuse conditions are latched and must
be reset.

0 = Fuse is not blown.
1=Fuse is blown and has not been reset.

Output Data = Data or Scheduled
per Module

or
Connection = Listen Only
Output Data = None

or

Connection = Peer Ownership
Output Data = Data with Peer
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Table 55 - 1756-0B161EF Module Input Data Tags (continued)

Name Data Type | Tag Definition Module Definition
Pt[x].PWMCycleLimitDone BOOL PWM Cycle Limit Done—Indicates whether the PWM pulse cycle limit defined in the | Connection = Data
Pt[x].PWMCycleLimit configuration tag has been reached. Output Data = Data or Scheduled
0=The PWM cycle limit has not yet been reached. The bit resets to 0 each time the per Module
output transitions to On to begin a new PWM cycle. or
1=The PWM cycle limit has been reached. Connection = Listen Only
Output Data = None
or
Connection = Peer Ownership
Output Data = Data with Peer
Ptlx].CIPSyncValid BOOL CIP Sync s Valid—Indicates whether the module has synchronized to a valid CIP Connection = Data
Sync time master on the backplane. Output Data = Data or Scheduled
0=CIP Syncis not available. per Module
1=CIP Syncis available. or
Connection = Listen Only
Output Data = None
or
Connection = Peer Ownership
Output Data = Data with Peer
Ptlx].CIPSyncTimeout BOOL CIP Sync Timeout—Indicates whether a valid time master on the backplane has Connection = Data
timed out. Output Data = Data or Scheduled
0= Avalid time master has not timed out. per Module
1= Avalid time master was detected on the backplane, but the time master has timed | or
out. The module is currently using its local clock. Connection = Listen Only
Output Data = None
or
Connection = Peer Ownership
Output Data = Data with Peer
Pt[x].OutputOverrideStatus BOOL Output Override Status—Indicates whether local output data or logic pointisset | Connection = Peer Ownership
up to be overridden by the value in the Pt[x].OverrideOutputValue output tag. Requires | Qutput Data = Data with Peer
the Pt[x].OverrideOutputEn output tag to be enabled.
0 = The override feature for the corresponding output is not enabled.
1=The override feature for the corresponding output is enabled.
Pt[x].PeerlnputOverrideStatus BOOL Peer Input Override Status—Indicates whether peer input data mapped to the Connection = Peer Ownership

corresponding output point is set up to be overridden by the value in the
Pt[x].0verridePeerInputValue output tag. Requires the 0:Pt[x].OverridePeerinputEn
output tag to be enabled.

0 = The override feature for peer inputs is not enabled.
1=The override feature for peer inputs is enabled.

Output Data = Data with Peer
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Table 55 - 1756-0B161EF Module Input Data Tags (continued)

Name

Data Type

Tag Definition

Module Definition

Pt[x].PeerWindows00verrideStatus

BOOL

Peer Window 0 Override Status—Indicates whether peer window 0 data mapped
to the corresponding output point is set up to be overridden by the value in the
Pt[x].OverridePeerWindowOValue output tag. Requires the
0:Pt[x].0verridePeerWindowOEn output tag to be enabled.

0=The override feature for peer window 0 is not enabled.

1= The override feature for peer window 0 is enabled.

Connection = Peer Ownership
Output Data = Data with Peer

Pt[x].PeerWindow10verrideStatus

BOOL

Peer Window 1 Override Status—Indicates whether peer window 1 data mapped
to the corresponding output point is set up to be overridden by the value in the
Pt[x].0verridePeerWindow1Value output tag. Requires the
0:Pt[x].0verridePeerWindow1En output tag to be enabled.

0=The override feature for peer window 1is not enabled.

1=The override feature for peer window 1 s enabled.

Connection = Peer Ownership
Output Data = Data with Peer

Timestamp

DINT

Timestamp—aA 64-bit CIP Sync timestamp of the last new output data or FuseBlown
event.

Connection = Data

Output Data = Data or Scheduled
per Module

or

Connection = Listen Only
Output Data = None

or

Connection = Peer Ownership
Output Data = Data with Peer
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Table 56 - 1756-0B16IEF Module Output Data Tags

Name Data Tag Definition Module Definition
Type
OwnerClaim BOOL BO When set, indicates that the
controller wants to Claim
_ : : Ownership of the Redundant
0= Not' Requestlng' Ovnership connection and have its Outputs
1= (Claim Ownership actively used.
If both Redundant Owners have
(00 set, the last originator
application that transitioned its
(00 flag from reset to set is the
owner.OnlyaRx'd 0toa 1and not
just the receipt of a new
connection is considered such a
transition.
If neither Redundant Owner has
(00 set, then the highest ROO
becomes the owner.
OwnerReady BOOL B1 Indicates that the controller is
Ready for Output Ownership. A
_ value of 1 indicates ready while 0
0=Not Ready to Own indicates that the controller is not
1=Ready to Own Ready to Own the Outputs.
If neither controller has the C00
bit set, the ROO determines the
current Owner. If both controllers
have (00=0and R00=0, then the
Outputs go to IDLE (Program
mode). If both controllers have
(00=0and ROO=1, OwnerA is
Active.
Ptlx].Data BOOL Data—Indicates the On/Off state to apply to the output point. Connection = Data
0=0ff Output Data = Data or Scheduled
1=0n per Module
or
Connection = Peer Ownership
Output Data = Data with Peer
Pt[x].ResetFuseBlown BOOL Reset Blown Fuse—Attempts to clear a blown fuse status and apply output data Connection = Data
when the bit transitions from Off to On. Output Data = Data or Scheduled
per Module
or
Connection = Peer Ownership
Output Data = Data with Peer
Pt[x].0verrideOutputEn BOOL Override Qutput—Overrides local output data for peer logic with the value defined | Connection = Peer Ownership
in the Pt[x].0verrideOutputValue tag. Output Data = Data with Peer
0= Disable
1=Enable
Pt(x].OverrideOutputValue BOOL Override Output Value—Indicates the On/Off status to apply to all outputs mapped | Connection = Peer Ownership
to the output point when the corresponding bit in the Pt[x].OverrideOutputEn tag is Output Data = Data with Peer
set.
0=0ff
1=0n
Pt[x].OverridePeerlnputEn BOOL Override Peer Input—Overrides peer input data mapped to the output point with | Connection = Peer Ownership

the value defined in the Pt[x].OverridePeerlnputValue output tag.
0=Disable
1=Enable

Output Data = Data with Peer
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Table 56 - 1756-0B161EF Module Output Data Tags (continued)

Name Data Tag Definition Module Definition
Type
Pt[x].OverridePeerInputValue BOOL Override Peer Input Value—Indicates the On/Off status to apply to all peerinputs | Connection = Peer Ownership
mapped to the output point when the corresponding bit in the Output Data = Data with Peer
Pt[x].OverridePeerlnputEn output tag is enabled.
0=0ff
1=0n
Pt[x].OverridePeerWindowOEn BOOL Override Peer Window 0—Overrides peer window 0 inputs mapped to the output | Connection = Peer Ownership
point with the value defined in the Pt[x].OverridePeerWindow0Value output tag. Output Data = Data with Peer
0=Disable
1=Enable
Pt(x].OverridePeerWindowOValue | BOOL Override Peer Window 0 Value—Indicates the On/Off status to apply to peer Connection = Peer Ownership
window 0 inputs mapped to the output point when the corresponding bit in the Output Data = Data with Peer
Pt[x].OverridePeerWindowOEn output tag is enabled.
0=0ff
1=0n
Pt[x].0verridePeerWindow1En BOOL Override Peer Window 1—Overrides peer window 1inputs mapped to the output | Connection = Peer Ownership
point with the value defined in the Pt[x].OverridePeerWindow1Value output tag. Output Data = Data with Peer
0=Disable
1=Enable
Pt(x].OverridePeerWindow1Value | BOOL Override Peer Window 1 Value—Indicates the On/Off status to apply to peer Connection = Peer Ownership
window 1inputs mapped to the output point when the corresponding bit in the Output Data = Data with Peer
Pt[x].OverridePeerWindow1En output tag is enabled.
0=0ff
1=0n
Pt[x].PWMCycleTime REAL PWM Cycle Time—Defines the duration of each pulse cycle. Requires PWM to be Connection = Data
enabled via the Pt[x].PWMEnable configuration tag. Output Data = Data or Scheduled
Valid values: 0.001. ..3600.0 seconds per Module
or
Connection = Peer Ownership
Output Data = Data with Peer
Pt[x].PWMOnTime REAL PWM On Time—Defines the length of time that a pulse is active. Requires PWM to be | Connection = Data
enabled via the Pt[x].PWMEnable configuration tag. Output Data = Data or Scheduled
Valid values: per Module
0.0002....3600.0 seconds or
or Connection = Peer Ownership
0...100.0 percent Output Data = Data with Peer
Timestamp DINT Timestamp—CIP Sync time at which to apply scheduled output data. Connection = Data
Output Data = Scheduled per
Module
TimestampOffset DINT Timestamp Offset—Indicates the difference between the system time and the Connection = Data

module’s local time. The timestamp is in CIP Sync time.

This value is typically set to zero but can be updated with the value of the SystemOffset
in the controller’s TIMESYNCHRONIZE object to enable Time Step Compensation in the
module.

Output Data = Scheduled per
Module

1756-0B16IEFS Module

The tag names and data structures for the 1756-OB16IEFS module vary based

on the module definition:

e For Scheduled Per Point output, the module uses a flat data structure.

See Table 57, Table 59, and Table 61.
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e For Data output or Listen Only connections, the module uses an array
data structure. See Table 58, Table 60, and Table 62. For more

information about array data structures, see Redundant Owner

Configuration Tags on page 214.

Table 57 - 1756-0B161EFS Module Configuration Tags—Scheduled per Point Output

Name Data Type | Tag Definition Module Definition
ProgToFaultEn BOOL Program to Fault Mode—Enables the transition of outputs to Fault mode if a Connection = Data
communication failure occurs in Program mode. Otherwise, outputs remain in Program | Qutput Data = Scheduled per
mode. See FaultMode, FaultValue, ProgMode, and ProgValue. Point
0 = Outputs stay in Program mode if communication fails.
1= Outputs go to Fault mode if communication fails.
FaultMode BOOL Fault Mode—Used in conjunction with the FaultValue tag to determine the state of | Connection = Data
outputs when a communication failure occurs. Output Data = Scheduled per
0 = Uses the output value defined in the Pt[x].FaultValue configuration tag (default). | Point
1= Holds the last state of the output for the length of time defined in the
FaultValueStateDuration tag. If PWM is enabled for the output point and the output is
currently On, the output continues PWM until the cycle limit is reached or a final fault
state goes into effect via the FaultFinalState tag.
FaultValue BOOL Fault Value—Defines the output value when a fault occurs. Holds the configured Connection = Data
state of the output for the length of time defined in the FaultValueStateDuration tag. | Qutput Data = Scheduled per
Requires the corresponding bit in the FaultMode tag to be cleared. Point
0=0ff
1=0n
FaultFinalState BOOL Fault Final State—Determines the final output state once the time in the Connection = Data
FaultValueStateDuration tag elapses. Output Data = Scheduled per
0= Output turns Off once the time in the FaultValueStateDuration tag elapses, and Point
module is still faulted.
1= 0Output turns On once the time in the FaultValueStateDuration tag elapses, and
module is still faulted.
ProgMode BOOL Program Mode—Used in conjunction with the ProgValue tag to determine the state | Connection = Data
of outputs when the controller is in Program mode. Output Data = Scheduled per
0 = Uses the output value defined in the ProgValue tag (default). Point
1= Holds the last state of the output. If PWM is enabled for the output point and the
output is currently On, the output continues to use PWM until the cycle limit is reached.
ProgValue BOOL Program Value—Defines the output state during Program mode. Requires the Connection = Data
corresponding bit for the ProgMode tag to be cleared. Output Data = Scheduled per
0 = The output state is Off during Program mode. Point
1=The output state is On during Program mode.
FaultValueStateDuration SINT Fault State Duration—Defines the length of time that the output state remainsin | Connection = Data
the Fault mode state before transitioning to a final state of On or Off. The Faultmode | Qutput Data = Scheduled per
state is defined in the FaultValue tag. Point
Valid values:
+ 0=Hold forever (default). Output remains in Fault mode for as long as the fault
condition persists.
« 1,2,5,0r 10 seconds
PWM(x].Enable BOOL Enable PWM—When set, the pulse train for the output point is controlled by the Connection = Data

current PWM configuration.
0=PWM is disabled (default).
1=PWM is enabled, and the output uses PWM when the output is On.

Output Data = Scheduled per
Point
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Table 57 - 1756-0B161EFS Module Configuration Tags—Scheduled per Point Output (continued)

Name Data Type | Tag Definition Module Definition

PWMx].ExtendCycle BOOL Extend PWM Cycdle—Determines the output behavior when the value in the Connection = Data
PWM.OnTime output tag is less than the value in the PWM.MinimunOnTime Output Data = Scheduled per
configuration tag. Requires PWM to be enabled via the PWM.Enable tag. Point
0 = The duration of the pulse cycle is not extended (default). If the bit is cleared when
the On time is less than the minimum On time, the output is never enabled.
1= The duration of the pulse cycle is extended to maintain the On time to cycle time
ratio while taking into account the minimum On time.

IMPORTANT: An extension of the pulse cycle is limited to 10 times the cycle time. If
the requested On time is less than 1/10 of the minimum On time, the output remains
0ff and the cycle does not extend.

PWM[x].0nTimelnPercent BOOL PWM On Time in Percent—Determines whether PWM On time is defined as a Connection = Data
percentage of the cycle time or is defined in seconds. Requires PWM to be enabled via | utput Data = Scheduled per
the PWM.Enable tag. Point
0 = Defines PWM On time in seconds (default).
1= Defines PWM On time as a percentage.

PWMx].StaggerOutput BOOL Stagger PWM Outputs—When set, minimizes the load on the power system by Connection = Data
staggering On transitions for outputs. Otherwise, outputs turn On immediately atthe | Qutput Data = Scheduled per
start of a cycle. Requires PWM to be enabled via the PWM.Enable tag. Point
0= Does not stagger output On transitions (default). Outputs turn On immediately
when the Data tag is set to 1 beginning the PWM cycle with a rising edge.
1= Staggers output On transitions. All outputs configured for PWM staggering turns
On at different intervals to minimize a possible power surge if many outputs became
energized simultaneously.

PWMIx].CycleLimitEnable BOOL Enable PWM Cycle Limit—Determines whether to let only a fixed number of pulse | Connection = Data
cycles occur. Requires PWM to be enabled via the PWM.Enable tag. Output Data = Scheduled per
0= Pulse cycles continue to occur until the output turns Off (default). Point
1= Lets only the number of pulse cycles defined via the PWM.CycleLimit tag to occur.

PWMx].ExecuteAllCycles BOOL Execute All PWM Cycles—Determines whether to execute the number of cycles Connection = Data
defined via the PWM.CycleLimit tag regardless of the output logic. Requires PWMto be | output Data = Scheduled per
enabled via the PWM.Enable tag, and a cycle limit to be enabled via the Point
PWM.CycleLimitEnable tag.

0 = The output logic determines the number of cycles to produce (default).

1=The PWM.CycleLimit tag determines the number of cycles to produce regardless of
output logic. For example, if you specify a cycle limit of 4, and the output turns Off after
3 cycles, all 4 cycles still occur despite the output being instructed to turn Off.

PWMx].CycleLimit SINT PWM Cydle Limit—Defines the number of pulse cycles to occur when the output Connection = Data
turns On: Output Data = Scheduled per
«Ifthe corresponding bit in the PWM.ExecuteAllCycles tag is set, the configured Point

number of cycles occur even if the output turns Off.
« Ifthe corresponding bit in the PWM.ExecuteAllCycles tag is cleared, the configured
number of cycles occur only if the output remains On. For example, if the cycle limit
is 4, and the output turns Off after 3 cycles, the 4th cycle does not occur.
The default cycle limit is 10.
Requires PWM to be enabled via the PWM.Enable tag, and cycle limits to be enabled
via the PWM.(ycleLimitEnable tag.
PWM[x].MinimumOnTime REAL PWM Minimum On Time—Defines the minimum length of time required for the Connection = Data

output to turn On. Requires PWM to be enabled via the PWM.Enable tag.
Valid values:

0.0002....3600.0 seconds

or

0...100 percent

Output Data = Scheduled per
Point
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Table 58 - 1756-0B161EFS Module Configuration Tags—Data Output

Name

Data Type

Tag Definition

Module Definition

ProgToFaultEn

BOOL

Program to Fault Mode—Enables the transition of outputs to Fault mode if a
communication failure occurs in Program mode. Otherwise, outputs remain in Program
mode. See FaultMode, FaultValue, ProgMode, and ProgValue.

0 = Qutputs stay in Program mode if communication fails.
1= Outputs go to Fault mode if communication fails.

Connection = Data
Output Data = Data

Pt[x].FaultMode

BOOL

Fault Mode—~Used in conjunction with the FaultValue tag to determine the state of
outputs when a communication failure occurs.

0 = Uses the output value defined in the Pt[x].FaultValue configuration tag (default).
1= Holds the last state of the output for the length of time defined in the
FaultValueStateDuration tag. If PWM is enabled for the output point and the output is
currently On, the output continues PWM until the cycle limit is reached or a final fault
state goes into effect via the FaultFinalState tag.

Connection = Data
Output Data = Data

Pt[x].FaultValue

BOOL

Fault Value—Defines the output value when a fault occurs. Holds the configured
state of the output for the length of time defined in the FaultValueStateDuration tag.

Requires the corresponding bit in the FaultMode tag to be cleared.
0=0ff
1=0n

Connection = Data
Output Data = Data

Pt[x].FaultFinalState

BOOL

Fault Final State—Determines the final output state once the time in the
FaultValueStateDuration tag elapses.

0 = Output turns Off once the time in the FaultValueStateDuration tag elapses, and
module is still faulted.

1= Output turns On once the time in the FaultValueStateDuration tag elapses, and
module is still faulted.

Connection = Data
Output Data = Data

Pt[x].ProgMode

BOOL

Program Mode—Used in conjunction with the ProgValue tag to determine the state
of outputs when the controller is in Program mode.

0= Uses the output value defined in the ProgValue tag (default).
1= Holds the last state of the output. If PWM is enabled for the output point and the

output is currently On, the output continues to use PWM until the cycle limit is reached.

Connection = Data
Output Data = Data

Pt[x].ProgValue

BOOL

Program Value—Defines the output state during Program mode. Requires the
corresponding bit for the ProgMode tag to be cleared.

0 = The output state is Off during Program mode.
1=The output state is On during Program mode.

Connection = Data
Output Data = Data

Pt[x].PWMEnable

BOOL

Enable PWM—When set, the pulse train for the output point is controlled by the
current PWM configuration.

0=PWMis disabled (default).
1=PWM is enabled, and the output uses PWM when the output is On.

Connection = Data
Output Data = Data

Pt[x].PWMExtendCycle

BOOL

Extend PWM Cycle—Determines the output behavior when the value in the
PWM.OnTime output tag is less than the value in the PWM.MinimunOnTime
configuration tag. Requires PWM to be enabled via the PWM.Enable tag.

0 = The duration of the pulse cycle is not extended (default). If the bit is cleared when
the On time is less than the minimum On time, the output is never enabled.

1= The duration of the pulse cycle is extended to maintain the On time to cycle time
ratio while taking into account the minimum On time.

IMPORTANT: An extension of the pulse cycle is limited to 10 times the cycle time. If
the requested On time is less than 1/10 of the minimum On time, the output remains
0ff and the cycle does not extend.

Connection = Data
Output Data = Data

Pt[x].PWMOnTimelnPercent

BOOL

PWM On Time in Percent—Determines whether PWM On time is defined as a
percentage of the cycle time or is defined in seconds. Requires PWM to be enabled via
the PWM.Enable tag.

0= Defines PWM On time in seconds (default).
1=Defines PWM On time as a percentage.

Connection = Data
Output Data = Data
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Table 58 - 1756-0B161EFS Module Configuration Tags—Data Output (continued)

Name

Data Type

Tag Definition

Module Definition

Pt[x].PWMStaggerOutput

BOOL

Stagger PWM Outputs—When set, minimizes the load on the power system by
staggering On transitions for outputs. Otherwise, outputs turn On immediately at the
start of a cycle. Requires PWM to be enabled via the PWM.Enable tag.

0= Does not stagger output On transitions (default). Outputs turn On immediately
when the Data tag is set to 1 beginning the PWM cycle with a rising edge.

1= Staggers output On transitions. All outputs configured for PWM staggering turn On
at different intervals to minimize a possible power surge if many outputs became
energized simultaneously.

Connection = Data
Output Data = Data

Pt[x].PWMCycleLimitEnable

BOOL

Enable PWM Cycle Limit—Determines whether to let only a fixed number of pulse
cycles occur. Requires PWM to be enabled via the PWM.Enable tag.

0 = Pulse cycles continue to occur until the output turns Off (default).
1= Lets only the number of pulse cycles defined via the PWM.CycleLimit tag to occur.

Connection = Data
Output Data = Data

Pt[x].PWMExecuteAllCycles

BOOL

Execute All PWM Cycles—Determines whether to execute the number of cycles
defined via the PWM.CycleLimit tag regardless of the output logic. Requires PWM to be
enabled via the PWM.Enable tag, and a cycle limit to be enabled via the
PWM.CycleLimitEnable tag.

0 = The output logic determines the number of cycles to produce (default).

1= The PWM.CycleLimit tag determines the number of cycles to produce regardless of
output logic. For example, if you specify a cycle limit of 4, and the output turns Off after
3 cydles, all 4 cycles still occur despite the output being instructed to turn Off.

Connection = Data
Output Data = Data

Pt[x].PWMFaultValueStateDuration

SINT

Fault State Duration—Defines the length of time that the output state remains in

the Fault mode state before transitioning to a final state of On or Off. The Fault mode

state is defined in the FaultValue tag.

Valid values:

+ 0=Hold forever (default). Output remains in Fault mode for as long as the fault
condition persists.

« 1,2,5,0r 10 seconds

Connection = Data
Output Data = Data

Pt[x].PWMCycleLimit

SINT

PWM Cycle Limit—Defines the number of pulse cycles to occur when the output
turns On:

« Ifthe corresponding bit in the PWM.ExecuteAllCycles tag is set, the configured
number of cycles occur even if the output turns Off.

« Ifthe corresponding bit in the PWM.ExecuteAllCycles tag is cleared, the configured
number of cycles occur only if the output remains On. For example, if the cycle limit
is 4, and the output turns Off after 3 cycles, the 4th cycle does not occur.

The default cycle limit is 10.

Requires PWM to be enabled via the PWM.Enable tag, and cycle limits to be enabled
via the PWM.(ycleLimitEnable tag.

Connection = Data
Output Data = Data

Pt[x].PWMMinimumOnTime

REAL

PWM Minimum On Time—Defines the minimum length of time required for the
output to turn On. Requires PWM to be enabled via the PWM.Enable tag.

Valid values:
0.0002...3600.0 seconds
or

0...100 percent

Connection = Data
Output Data = Data
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Table 59 - 1756-0B161EFS Module Input Data Tags—Scheduled per Point Qutput

Name Data Type | Tag Definition Module Definition
Fault DINT Fault Status—Indicates whether a point is faulted. If communication to the output | Connection = Data
module is lost, then all 32 bits of the Module Fault word are set. Output Data = Scheduled per
0= No fault Point
1=Fault or
Connection = Listen Only
Output Data = None
Data BOOL Data—Indicates the current value to be sent to the corresponding output point. If Connection = Data
PWM s enabled, this value does transition from 0 to 1based on the PWM pulse train. | Qutput Data = Scheduled per
0=0ff Point
1=0n or
Connection = Listen Only
Output Data = None
FuseBlown BOOL Fuse Is Blown—Indicates whether a fuse has blown due to a short or overload Connection = Data
condition for the corresponding point. All blown fuse conditions are latched and must | utput Data = Scheduled per
be reset. Point
0 =Fuse is not blown. or
1=Fuse is blown and has not been reset. Connection = Listen Only
Output Data = None
CIPSyncValid BOOL CIP Sync s Valid—Indicates whether the module has synchronized to a valid CIP Connection = Data
Sync time master on the backplane. Output Data = Scheduled per
0=CIP Syncis not available. Point
1=CIP Syncis available. or
Connection = Listen Only
Output Data = None
CIPSyncTimeout BOOL CIP Sync Timeout—Indicates whether a valid time master on the backplane has Connection = Data
timed out. Output Data = Scheduled per
0= A valid time master has not timed out. Point
1= Avalid time master was detected on the backplane, but the time master has timed | or
out. The module is currently using its local clock. Connection = Listen Only
Output Data = None
LateScheduleCount INT Late Schedule Count—Increments each time a schedule is received late after its Connection = Data
scheduled time. The counter rolls over every 65,535 late schedules. Output Data = Scheduled per
If a late schedule is the most recent schedule for a point, the output is still driven to Point
new state.
Monitoring the late schedule count may be useful to determine whether network
delays or connection losses are impacting schedules.
LostScheduleCount INT Lost Schedule Count—Increments each time the Schedule.SequenceNumber output | Connection = Data
tag skips a value. A skipped sequence number may indicate alost schedule. The counter | output Data = Scheduled per
rolls over every 65,535 lost schedules. Point
LocalClockOffset DINT Local Clock Timestamp—Indicates the offset between the current (ST and the CIP | Connection = Data
Sync value when a valid CIP Sync time is available. Output Data = Scheduled per
Point
or
Connection = Listen Only
Output Data = None
OffsetTimestamp DINT Timestamp Offset—Indicates when the CIP Sync LocalClockOffset and Connection = Data

GrandMasterlD were last updated in CIP Sync format.

Output Data = Scheduled per
Point

or
Connection = Listen Only
Output Data = None
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Table 59 - 1756-0B161EFS Module Input Data Tags—Scheduled per Point Qutput (continued)
Name Data Type | Tag Definition Module Definition
GrandMasterClockID DINT Grandmaster Clock ID—Indicates the ID of the CIP Sync Grandmaster to which the | Connection = Data
module s synced. Output Data = Scheduled per
Point
or
Connection = Listen Only
Output Data = None
Timestamp DINT Timestamp—A 64-bit CIP Sync timestamp of the last new output data or FuseBlown | Connection = Data
event. Output Data = Scheduled per
Point
or
Connection = Listen Only
Output Data = None
Schedule.State SINT Schedule State—Indicates the current sequence number of schedules stored in the | Connection = Data
output data. Output Data = Scheduled per
Point
Schedule.SequenceNumber SINT Schedule Sequence Number—The data echo indicating the sequence number of | Connection = Data

the schedule.

Output Data = Scheduled per
Point

Table 60 - 1756-0B16IEFS Module Input Data Tags—Data Output or Listen Only Connections

Name Data Type | Tag Definition Module Definition
Fault DINT Fault Status—Indicates whether a point is faulted. If communication to the output | Connection = Data
module is lost, then all 32 bits of the Fault word are set. Output Data = Data
0= No fault or
1="Fault Connection = Listen Only
Output Data = None
Pt[x].Data BOOL Data—Indicates the current value to be sent to the corresponding output point. If Connection = Data
PWM is enabled, this value transitions from 0 to 1 based on the PWM pulse train. Output Data = Data
0=0ff or
1=0n Connection = Listen Only
Output Data = None
Pt[x].Fault BOOL Fault Status—Indicates whether a point is faulted. If communication to the output | Connection = Data
module is lost, then all 32 bits of the Fault word are set. Output Data = Data
0= No fault or
1="Fault Connection = Listen Only
Output Data = None
Pt(x].FuseBlown BOOL Fuse Is Blown—Indicates whether a fuse has blown due to a short or overload Connection = Data
condition for the corresponding point. All blown fuse conditions are latched and must Output Data = Data
be reset. or
0=Fuseis ot blown. Connection = Listen Only
1="Fuse is blown and has not been reset. Output Data = None
Pt[x].PWMCycleLimitDone BOOL PWM Cycle Limit Done—Indicates whether the PWM pulse cycle limit defined inthe | Connection = Data
Pt[x].PWMCycleLimit configuration tag has been reached. Output Data = Data
0=The PWM cycle limit has not yet been reached. The hit resets to 0 each time the or
output transitions to On to begin a new PWM cycle. Connection = Listen Only
1=The PWM cycle limit has been reached. Output Data = None
Pt[x].CIPSyncValid BOOL CIP Sync Is Valid—Indicates whether the module has synchronized to a valid CIP Connection = Data

Sync time master on the backplane.
0=CIP Syncis not available.
1=CIP Syncis available.

Output Data = Data

or

Connection = Listen Only
Output Data = None
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Table 60 - 1756-0B161EFS Module Input Data Tags—Data Output or Listen Only Connections (continued)

Name Data Type | Tag Definition Module Definition
Pt[x].CIPSyncTimeout BOOL CIP Sync Timeout—Indicates whether a valid time master on the backplane has Connection = Data
timed out. Output Data = Data
0= Avalid time master has not timed out. or
1= Avalid time master was detected on the backplane, but the time master has timed | Connection = Listen Only
out. The module is currently using its local clock. Output Data = None
LocalClockOffset DINT Local Clock Timestamp—Indicates the offset between the current (STand the CIP | Connection = Data
Sync value when a valid CIP Sync time is available. Output Data = Data
or
Connection = Listen Only
Output Data = None
OffsetTimestamp DINT Timestamp Offset—Indicates when the CIP Sync LocalClockOffset and Connection = Data
GrandMasterlD were last updated in CIP Sync format. Output Data = Data
or
Connection = Listen Only
Output Data = None
GrandMasterClockID DINT Grandmaster Clock ID—Indicates the ID of the CIP Sync Grandmaster to which the | Connection = Data
module is synced. Output Data = Data
or
Connection = Listen Only
Output Data = None
Timestamp DINT Timestamp—A 64-bit CIP Sync timestamp of the last new output data or FuseBlown | Connection = Data

event.

Output Data = Data

or

Connection = Listen Only
Output Data = None

Table 61 - 1756-0B16IEFS Module Output Data Tags—Scheduled per Point Output

Name Data Tag Definition Module Definition
Type
Data BOOL Data—Indicates the On/Off state to apply to a nonscheduled output point. Connection = Data
0=0ff Output Data = Scheduled per
1=0n Point
ScheduleMask BOOL Schedule Mask—A mask indicating which output points are scheduled. Connection = Data
0=The output point is unscheduled. The On/Off state is determined by the value in the | Output Data = Scheduled per
Data output tag. Point
1= The output point is scheduled. The On/Off state is determined by the
Schedule[x].Data output tag.
ResetFuseBlown BOOL Reset Blown Fuse—Attempts to clear a blown fuse status and apply output data Connection = Data
when the bit transitions from Off to On. Output Data = Scheduled per
Point
TimestampOffset DINT Timestamp Offset—Indicates the difference between the system time and the Connection = Data
module’s local time. The timestamp is in CIP Sync time. Output Data = Scheduled per
This value is typically set to zero but can be updated with the value of the SystemOffset | Point
in the controller’s TIMESYNCHRONIZE object to enable Time Step Compensation in the
module.
ScheduleTimestamp DINT Schedule Timestamp—The baseline CIP Sync time for all schedules. The module Connection = Data
uses the baseline CIP Sync time combined with the offset value in the Schedule.Offset | Qutput Data = Scheduled per
tag to calculate the absolute time a physical output turns On or Off. Point
Schedule[x].ID SINT Schedule ID—Identifies which schedule to apply to an output point. Connection = Data

Valid schedules: 1...32
0= No schedule

Output Data = Scheduled per
Point
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Table 61 - 1756-0B161EFS Module Output Data Tags—Scheduled per Point Qutput (continued)

Name Data Tag Definition Module Definition
Type

Schedule[x].SequenceNumber SINT Schedule Sequence Number—Indicates the sequence count received with a Connection = Data
schedule. The module recognizes a new schedule only when there is a change in Output Data = Scheduled per
sequence number. Point
The first message received initializes the schedule.

Schedule[x].OutputPointSelect SINT Schedule Output Point—Indicates which physical output point is associated witha | Connection = Data
schedule. The module recognizes a new schedule only when there s a change in output | utput Data = Scheduled per
point. Point
The first message received initializes the schedule.
Valid values: 0...15

Schedule[x].Data SINT Schedule Data—Indicates the On/Off state to apply to an output point at the Connection = Data
scheduled time. Output Data = Scheduled per
0=0ff Point
1=0n

Schedule[x].Offset DINT Schedule Offset—Indicates a schedule’s offset value to be added to the baseline Connection = Data
ScheduleTimestamp value to determine the absolute time at which a physical output | Qutput Data = Scheduled per
turns On or Off. Point
The offset value must be +/-35 minutes from the baseline ScheduleTimestamp value.

PWM.CycleTime REAL PWM Cycle Time—Defines the duration of each pulse cycle. Requires PWM to be Connection = Data
enabled via the PWM.Enable conﬁguration tag. Output Data = Scheduled per
Valid values: 0.001....3600.0 seconds Point

PWM.OnTime REAL PWM On Time—Defines the length of time that a pulse is active. Requires PWM to be | Connection = Data

enabled via the PWM.Enable configuration tag.
Valid values:

0.0002. ..3600.0 seconds

or

0...100.0 percent

Output Data = Scheduled per
Point

Table 62 - 1756-0B161EFS Module Output Data Tags—Data Output

Name Data Tag Definition Module Definition
Type

Ptx].Data BOOL Data—Indicates the On/Off state to apply to a nonscheduled output point. Connection = Data
0= 0ff Output Data = Data
1=0n

Pt[x].ResetFuseBlown BoOL Reset Blown Fuse—Attempts to clear a blown fuse status and apply output data Connection = Data
when the bit transitions from Off to On. Output Data = Data

Pt(x].PWMCycleTime REAL PWM Cycle Time—Defines the duration of each pulse cycle. Requires PWM to be Connection = Data
enabled via the PWM.Enable configuration tag. Output Data = Data
Valid values: 0.001....3600.0 seconds

Pt[x].PWMOnTime REAL PWM On Time—Defines the length of time that a pulse is active. Requires PWM to be | Connection = Data

enabled via the PWM.Enable configuration tag.
Valid values:

0.0002....3600.0 seconds

or

0...100.0 percent

Output Data = Data
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Redundant Owner
Configuration Tags

The redundant owner configuration tags are identical to the existing

1756-OB16IEF configuration.

Redundant Owner Input Tag Layout

We added eight Input tags to the existing Input data layout. The bit tag field,
PartnerBits, increased from 2 bits to 10 bits to cover OwnerActive, Owner ID,
and Active/Claim/Ready status for the A and B controllers.

Table 63 - New Redundant Input Tag Description — 1756-0B161EF

Field Data Type Legal Values | Usage
OwnerActive BOOL B4 The Output has a Controlling Owner
OwnerlD BOOL B5 Which Owner is Active (Controlling):
0=0wnerA
1=0wnerB
OwnerAConnected BOOL B6 Owner A is Connected.
OwnerAClaim BOOL B7 Owner A is claiming Outputs (C00).
OwnerAReady BOOL B8 Owner A is Ready to claim Outputs (R00).
OwnerBConnected BOOL B9 Owner B is Connected.
OwnerBClaim BOOL B10 Owner Bis claiming Outputs (C00).
OwnerBReady BOOL B11 Owner Bis Ready to claim Outputs (R00).

Redundant Owner Output Tag Layout

We added two Input tags in the Output data: a BOOL to reflect the COO bit
and another for the ROO bit.

Table 64 - New Redundant Qutput Tag Description — 1756-0B16IEF

Field Data Type Legal Values Usage
OwnerClaim BOOL BO When set, indicates that the controller wants to Claim Ownership of the redundant
connection and have its outputs actively used.
0 = Not Requesting Ownership « Ifboth Redundant Owners have (00 set, the last originator application that transitioned
1= Claim Ownership its C00 flag from reset to set shall be the owner.
NOTE: Only a Rx'd 0 to a 1and not just the receipt of a new connection is considered such a
transition.
«Ifneither Redundant Owner has C0O set, then the highest ROO becomes Owner.
OwnerReady BOOL B1 Indicates the controller’s readiness for output ownership. A value of 1 indicates ready while
0 indicates the controller is not ready to own the outputs.
0= Not Ready to Own - If neither controller has the C0O bit set, the ROO determines the current owner.
1=Ready to Own «Ifboth controllers have C00=0 and RO0=0, then the outputs go to IDLE (Program
mode).
- Ifboth controllers have C00=0 and RO0=1, OwnerA will be active.
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Array Data Structures

Fast digital I/O modules use an array data structure. In this type of structure,
all the tags for a particular point are organized under that point. For example,
in Figure 33, all of the tags that appear under point 0 also appear under points
1...15 for the input module in slot 1. With this structure, you can copy or
access all of the data for a particular point by simply referencing or copying the
point or alias for the point, such as Pt[3] or PressureValveTank3.

Figure 33 - Array Data Structure

E-Local:‘I:I.F‘t .
[S-Locak1:1.PyO| i...
—Local1:.Pt0].0 ata
—Local:1:1.Pt0].Fault
—Local:1:1.PH0].M ewD ata0 0 n
—Local:1:1.PH0].M ewD ata0nl i
—Local:1:1.PH0]. Timestampliropped
—Local:1:1. PtO].CIPS pncy alid
—Local:1:1.PtOL.CIPS yne T imeout
—Local:1:1. PO InputQ verideS tatus
[=-Local: 1:1. PHOL Timestamp
[F-Local:1:1.PHO] Timestamp. O On
[H-Lacal1:1.PHO] Timestamp, OnO
[FH-Lacal1:LP1]
[FH-Loeak1:1.PH2]

=== == ololololololo o |- |-—

Other digital I/O modules use a flat data structure. In this type of structure,
only one instance of a tag exists for a module. For example, in Figure 34, only
one instance of each tag appears under the input module in slot 3. To reference
or copy data for an individual point, you specify the tag name followed by a bit
number, such as Data.0 or EventOverflow.3. Unlike an array structure where all
the data for a point can be accessed via a single tag reference, a flat structure
requires multiple tag references to access all the data for a point.

Figure 34 - Flat Data Structure

=Local3:| f...)
[-Locak3:1. Faul 21111 1111 1111 1111 1111 1111 1111 1111
[#-Local:31 Data 2#0000_0000_0000_0000_0000_0000_0a00_o0a0
[ Lacal:2] MewData 2#0000_0000_0000_0000_0000_0000_0000_0000
[+-Locak3:1.EventD verflow 2#0000_0000_0000_0000_0000_0000_0000_0000

—Local: 3| ReturninglCT Time
—Local: 2| ReturningCIPSyneTime
—Local:3:1.CIPS yneialid
—Local:3:|.CIPSyncTimeout

[#-Locak 31 Eventtumber

[+-Loeal 31 LocalClackOifzet fane
E

&

+-Local:3:1. Offsettimestamp foco

el el e E=R = = = =

+-Local:3]. Timestamp fooo

The 1756-OB16IEFS module uses either type of data structure depending on
how you configure the module. For more information, see page 205.
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Using Message Instructions

Use Ladder Logic To Perform
Run Time Services and Reconfiguration

Topic Page
Using Message Instructions 217
Processing Real-time Control and Module Services 218
One Service Performed Per Instruction 218
(reate a New Tag 218

You can use ladder logic to perform run-time services on your module. For
example, page 55 shows how to reset an electronic fuse module by using the
Studio 5000 Logix Designer® application. This appendix provides an example
of how to reset the same fuse without using the Logix Designer application.

In addition to performing run time services, you can use ladder logic to change
configuration. Chapter 7 explained how to use the Logix Designer application
to set configuration parameters in your ControlLogix® digital I/O module.
Some of those parameters may also be changed through ladder logic.

In ladder logic, you can use Message instructions to send occasional services to
any ControlLogix I/O module. Message instructions send an explicit service to
the module, causing specific behavior to occur. For example, unlatching a high
alarm can be performed by a message instruction.

Message instructions maintain these characteristics:

e Messages use unscheduled portions of system communication

bandwidth

e One service is performed per instruction

e 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

One Service Performed Per

Instruction

Create a New Tag

218

Services sent through message instructions are not as time critical as the
module behavior defined during configuration and maintained by a real-time
connection. Therefore, the module processes messaging services only after the
needs of the I/O connection have been met.

For example, you may want to unlatch all process alarms on the module, but
real-time control of your process is still occurring by 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 lets input channels be sampled at the same frequency and
the process alarms to be unlatched in the time between sampling and
producing the real-time input data.

A message instruction causes a module service to be performed only once per
execution. For example, if a message instruction sends a service to the module
to unlatch the high high alarm on a particular channel, that channel’s high high
alarm unlatches, but may be set on a subsequent channel sample. The message
instruction must then be re-executed to unlatch the alarm a second time.

This section shows how to create a tag in ladder logic when adding a message
instruction. Ladder logic is in the main routine within the Logix
Designer application.

Follow these steps to create a tag.

1. Start the Logix Designer application and open an existing I/O project or
create a new one.

2. On the Controller Organizer, double-click MainTask.

Expand MainProgram to see Main Routine as a sub-menu item.

7 RSLogix 5000 - Controller_Digital_IO [1756-
File Edit Wiew Search Logic Communications

alS | & $m(e] o[

Dffline 0. 7 RUN ]
Mo Forces | F gAKT

Mo Edits @, il

Redundamcy L2

(=53] Controller Controller_Digital_Io
: Controller Tags
[ Controller Fault Handler
3 Power-Up Handler
=5 Tasks
. =48 MainTask
EH:E-, MainProgram
i Program Tags
------ ER}MainRoutine:
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A graphic that looks like a ladder, with rungs, appears in the right side of
the Logix Designer application. You attach run-time service, such as a
message instruction, to the rungs and then download the information to
a controller.

You can tell that the rung is in Edit mode because of the ‘¢’ at the left side

of the rung.
o ] ] o] )
| [T Eme_F_Bn_&_fmeriCourter_p, Input/Output 4" Compare
o e M u Heens—H
8 Meszage Cortrol 7 |:| (D —
8 HER —
[
-]

(End)

3. Find, then click MSG (message) instruction on the instruction toolbar.

The MSG icon is among the formats on the Input/Output tab of the
instruction toolbar.

You also can drag-and-drop an instruction icon onto a rung. A green dot
appears when a valid location is detected for the instruction on the rung.

4. Inside the message box in the Message Control field, right-click the
question mark to access a pull-down menu.

TS
# Meszage HCEM > ——
Messane Cortrol Y [ DN
| Mew Tag... . | H(ER 3—
=
4 Cut Instruction Ctrl+x
Copy Instruction Chri+C
TR, Paste Chrl+y
Delete Instruction Dl
fdd | addar Flamantk AlFLTAe
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5. Choose New Tag.

The New Tag dialog box appears with the cursor in the Name field.

IMPORTANT  We suggest

you name the tag to indicate what module service the

message instruction is sending. For example, if a message

instruction i

is to reset an electronic fuse, then name the tag, ‘reset

fuse’, to reflect this.

E
Hame: ISI0t4_EhD_F|eset_Fusa|
Description: Cancel |

Help |

J;\_I;I; Ll

Uszage: I <hormal:

Type: I Baze - I Conrection...
Alias For: |

Data Type: IMESSAGE |
Scope: Iﬁl LE3_Mew_Controller j
E sternal "

ey IHead.-’\u'\-"nte LI
Style: I LI
[T Constant

[~ Open MESSAGE Configuration

6. Complete the fields on the New Tag dialog box.

Field Description
Name Type the tag name, including the slot number in the module.
Description Type an option tag description.
Usage Use the default.
Type Use the default.
Alias for Leave blank.
Data Type Choose MESSAGE.
Scope Choose the Controller scope.
Note: Message tags can be created only with the Controller scope.
External Access Use the default.
Style Leave blank.
Constant Leave blank.

Open MESSAGE Configuration

Leave the box blank if you do NOT want to automatically access the
Message Configuration screen when 0K is clicked.

You still can access the Message Configuration screen later by
following the procedures on page 221.

7. Click OK.
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Enter Message Configuration

After creating a tag, you must enter certain parameters for the message
configuration. This information is entered on the Configuration and
Communication tabs of the Message Configuration dialog box.

The Message Configuration dialog box is accessed by clicking the box with the
cllipses (in the Message Control field).

WS
0 heszage HCEN

Message Cortrol Slotd_Ch0_Reset F (DN
 /" HER

(End
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Configuration Tab

The Configuration tab provides information on what module service to
perform and where to perform it.

|
Configuration™ ICommuni:atwonI Tag |
Meszage Tupe: IEIP Generic: LI
Service IHesel Electronic Fuse LI Source Element: Slotd_ChO_Reset_Fu: =
Type:
Source Length: |1 3: [Bytes]
Service 5
Coders [19 T tHen Blass [le Ml pinfon Local4.C =
Instance: [1 Attribute:|0 [Hex] New Tag.. |
3 Enable 3 Enable Wiaiting » Start 2 Daone Done Length: 0
2 Enor Cods Extended Error Code: [ Timed Out «
Error Path:
Error Text
oK | Cancal | spply | Help |

Table 65 explains the relationship of the fields in the above dialog boxes. For
example, despite different entry fields, both screen examples are configured to

send a message to reset an electronic fuse (module service) on Channel 0 of a
1756-OA8D module (where to perform the service).

Table 65 - Relationship of Message Configuration Parameters

Parameter

Description

Service Type

Defines the type of module service to be performed. For example, a reset.

Note: In version 10.07.00 or later, you can use a pull-down menu to choose the Service Type. The
application defaults the Service Code, Instance, Class, and Attribute parameters based on the
Service Type that you choose. All values are in Hex.

Class

Object that you are sending a message to, such as the device object or a discrete output point.

Instance

Each object can have multiple instances. For example, a discrete output can have 16 points or
instances of where a message can be sent. This specifies the instance.

Attribute

Further identifies the exact address for the message. An analog input can have multiple alarms so
this attribute acknowledges a specific alarm and not the other alarms. If an attribute is not specified
(default to 0) the Service applies to all attributes of the Class/Instance.

Table 66 lists tags used in the Source and Destination fields of the message
instructions.

Table 66 - Source and Destination Field Tags

Source Tag Description

Enable_32_Points Parameter used to determine which points are enabled for the service. That is, if
DINT bit 0 = 1 for Reset Fuse, then point 0 has its electronic fuse reset.
Results_32_Points Pass (0)/ Fail (1) result for the service. That is, if bit 0 = 1 for the results of the
DINT Reset Fuse, then the Reset Fuse failed for point 0.

Choose the physical location, slot number, and data type in the Source Element
and Destination fields.
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Communication Tab

The Communication tab provides information on the path of the message
instruction. For example, the slot number of a 1756-OA8D module
distinguishes exactly which module a message is designated for.

IMPORTANT  Use the Browse button to see a list of the I/0 modules in the system. You
choose a path when you choose a module from the list.
You must name an 1/0 module during initial module configuration to choose
a path for your message instruction. Click OK to set the path.

&ssage Configuration - Slot4_ChO_Reset_Fuse EJ

Configuration | Commurication” | Tag |

@ Palh: [Slotd_0AZD | [ Erowse.. ]
Slotd4_0AGD

Eroadcast:

[enenEeey Bl Message Path Browser
CIF O]

CIP with IFelfe L
Source D Slotd_0ASD

— &

[ Connected = 7 10 Configuration
= &3 1756 Backplane, 1756-410
Bl [1]1756-H5C/B HSC_Module
Bl [4] 1756-048D Siotd_OASD -
i Enable O E 9 [8] 1756-L63 L63_MNew_Contraller

3 Emar Can
Errar Path:
Error Text:

[ ]
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Use Timestamped Inputs and Scheduled Outputs
for Standard and Diagnostic 1/0 Modules

This section demonstrates the use of timestamped inputs and scheduled
outputs for standard and diagnostic digital I/O modules. The Change of State
timestamp can be used to synchronize the output turning On or Off based on
the time that the input transitions. The program can be extended to include
synchronizing multiple output modules by sending the same timestamp to all
output modules.

In the illustration below, the output follows the state of input 0, but it is
delayed by exactly 10 ms. The advantage of using CST over timers is that the
synchronization is performed at the I/O module, which eliminates any jitter
due to controller or communication delays.

Your control becomes much more deterministic even under changing loads.
For this synchronization to work properly, the 10 ms delay must be long
enough to account for any controller, backplane, and network delays. The
input and output modules must reside in the same rack as a Time Master
(controller). Timestamp units are microseconds.

The following illustrations show the ladder instructions the program uses. The
rungs perform these tasks:

e Rungs 0 and 1 detect the transition from Program to Run mode. This is
used to turn On ‘init;, which causes the program to initialize its tags.

¢ Rung2 only executes once and initializes the LastTimestamp.
LastTimestamp is used to detect a Change of State on the input point by
checking to see if the timestamp of the input data has changed.

always_on init
] ]r[ { —
alvways_on
1 (L
init MY
2 — F Mave —r
Saurce  Time_at_which_nput_Changed_0
991517559 &
Dest LaztTimestampl
9915175549 &
\L PO
— Move —
Source  Time_st_which_nput_Changed _1
7 #
Dest LastTimestampi
T &
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¢ Rung 3 is the main rung that checks for Change of State on the input
point by comparing the current input timestamp
(Time_at_which_Input_Changed) with the last timestamp

(LastTimestamp).
y; 400 '
3 ot Eqpuel Akt
Source & Tine_st_which_Input_Changed_0 Source & Time_st_which_nput_Changed 0
931817850 & 991517489 &
Source B LaatTimestatnpl Source B 1000
031817859 &
Dest Time_gt_which_nput_Changed
E 091827499 4
— Mt Equal —
Source & Time_at_which_Input_Changed_1 JCH:
T4 Mave
Source B LastTimestatna! Source Time_at_which_Input_Changed 0
T4 93181740 &
Dest LactTimestampl
991517859 &
WO
— Mave —
Source Time_at_which_Input_Changed_{
T4
Dest LastTimestamp!
78

The input point (point 0) must have Change of State enabled or the
timestamp does not update when the point transitions. Once Change of
State has been detected, 10 ms is added to the input timestamp and sent
to the output module's timestamp. This causes the output module to
apply its output exactly 10 ms (10,000 ps) after the input changed state.

The MOVe instructions update LastTimestamp in preparation for the
next change of state.

IMPORTANT  Timestamps are eight bytes in size, two DINTS, but only the lower
four bytes of the output timestamp
(Time_at_which_Ouput_Will_Change) are used to schedule the
outputs into the future (to a max of 16.7 s or 16,700,000 pss).

e Rung4 is the standard XIC-OTE rung that controls the output point
based on the input point.

Lacak6:10 Data[0).0 LacakE:00 Datal0].0
4 JE
1L

(Enid)
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The only difference is the output module is configured for scheduled
outputs. The outputs are not applied until the scheduled time has
occurred.

The Controller Tags dialog box shows examples of the tags created in

ladder logic.
# Controller Tags - cst1[controller) M= E3
Scope: |c:st‘| [contraller) 3 Sl"n_ml:]s how Al ZI Sort: ITag Mame 3
P | Tag Name T IAIias For IBasve TagIT_-,pe [Style IDewripIion =
abways_on BOOL | Decirm
[ i ' ' [B00L |Decim |
b | ErLestTmestame | ' |DINT[2 Decim |
[ |:LastTimestamp[D] | [DINT [Decim|
[ LastTimestamp(1] | [ [DINT [Decim|
|| |#locaoc | [ |4B178 '
|| |#Locatol | [ |4B178
|| [#tecatic | [ |4BA78
|| @ Locat | | |4B-178
[ | [#ocat0 | | |4B-178
[T Time_at_which_Input_Changed 0 |Local01.CSTTimestamp{l] |LocakO:LE DINT | Decim |
- [T Time_at_which_Input_Changed 1 [ TTimestamp(1] |LocalGl.ClDINT |Decim |
[ Tme_at_which_Elutput_W’iII_Change. Local1:0.CST Timestamp(0] ILUcal:1:D. 'DINT I Decim I
z - | . | . . -
4| ¥ |\ Monitor Tags ) Edit Tags / ] | 4] : : : | i _'I_é

Use Timestamped Inputs and Scheduled Qutputs for Fast 1/0
Modules

This section demonstrates the use of timestamped inputs and scheduled
outputs for fast digital I/O modules. The Change of State timestamp can be
used to synchronize the output turning On or Off based on the time that the
input transitions. The program can be extended to include synchronizing
multiple output modules by sending the same timestamp to all output
modules.

In the example on page 227, the output follows the state of input 0, but it is
delayed by the amount of time in the Delay tag. The advantage of using CIP
Sync over timers is that the synchronization is performed at the I/O module,
which eliminates any jitter due to controller or communication delays.

Your control becomes much more deterministic even under changing loads.
For this synchronization to work properly, the value in the Delay tag must be
long enough to account for any controller, backplane, and network delays.
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In this example, the controller, input, and output modules all reside in the same
chassis, but they can reside in separate chassis as long as they are all part of the

same synchronized CIP Sync system. Time—stamp units are microseconds.

IMPORTANT  Unlike standard and diagnostic 1/0 modules that use CST for timestamps,

fast 1/0 modules use CIP Sync timestamps, which are a full 64 bits in width.
Manipulation of CIP Sync time values requires the use of 64-bit math. The

following example uses 64-bit Add-on Instructions contained in the LINT

(64-bit signed 2's complement integer) Math Library at
http://samplecode.rockwellautomation.com.

The following illustrations show the ladder instructions the program uses. The

rungs perform these tasks:

e Rungs 0 and 1 capture the rising or falling timestamps for input 0 of a

1756-1B16IF module.

¢ Rung2 executes only once at the transition from Program to Run mode.

It initializes LastInputTimestamp, which is used to detect a change of

state on the input point by checking to see if the timestamp of the input
data has changed. This rungalso clears the output module’s
TimestampOffset bit to disable its Time Step Compensation algorithm.

Liacal 2P0 Data W Op
] JF Copy File
Source Local:2:] PO].Timestamp OffOR[0]
Dest InputTimestamg
Lencth 1
Local 2 Pto] Data Op
1 = E Copy File
Source  Local: 2 PO]. Timestamp OnofH[0]
Dest InputTimestamp
Length 1
LS
2 E Capy File
Source  InputTimestame
Dest LastinputTimestamp
Length 1
LR
—— Clear —

Dest Local:4:0 TimestampOfizet[0]
0 &

LR

—— Clear —

Dest Local4:Q . TimestampOffzet[1]
0 &
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¢ Rung 3 is the main rung that checks for a change of state on the input
point by comparing the current input timestamp with the last timestamp

(LastInputTimestamp).
Mot Ecjual (54-hit) Acdd (64-bit)
L_MEGH L_ADD
3 Mot Equal (54-hit) Acld (G4-bit)

L_MEG InputChange L. | HCout >— L_ADD sddDelay || HSts_Cor—
Inp_A, Input Timestamgp Inp_&  InputTimestamg HSts_M—
Inp_B  Lastinput Timestamp Inp_B Delay HoSts W —

Out CutputTimestamp St Fh—

op
Copry File —
Source OutputTimestamp
Deszt Local 4O Timestamp[0]
Length 2

P
Copry File —
Source  InputTimestamp
Dzt LastinputTimestamg
Length 1

The input point (point 0) must have Change of State enabled.
Otherwise, the timestamp does not update when the point transitions.

Once Change of State has been detected, the value in the Delay tag is
added to the input timestamp and sent to the output module’s
timestamp using a COP instruction. This causes the output module to
apply its output at a time equal to the time that the input changed state
plus the Delay time.

The final COP instruction updates LastInputTimestamp in preparation
for the next change of state.

e Rung4 is the standard XIC-OTE rung that controls the output point
based on the input point. The only difference is that the output module
is configured for scheduled outputs. The outputs are not applied until
the scheduled time has occurred.

‘ Local: 2| P[0] Data Local:4:0 P{0].Data ‘
C

q
4 1 ‘
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The Controller Tags dialog box shows examples of the tags created in ladder

logic.
—lojx|
Scope: | ml M oduleﬁchedulej Showr: [All Tags j [ V. El
__|Name =2l& | Data Type |Descriph'on |E:darnamocess = E
H-AddDelay L_ADD | [E4-bit Read/wiite o
i [UNT _ Resdwie |18
| Inputthange ILNEG [Not Equel E45) | Read/wite %
InputTimestamp LINT Read wWrite
LastinputT imestamp LINT | Read/wiite o
[F-Locat2C AB:1756_IB1EIF:.C:0 Readwiite
[+-Locat2l AB:1756_IB1EIF:1:0 Fead \wiite
[+-Locat2:0 |AB:1756_IB16IF:0:0 |Read/wite
[+-Locat4:C AB:1756_0B1GIEFC:0 Read/ \wiite
[H-Locatd| AB:1756_OBTEIEFLD |ReadMv/ite
[#-Locatd:0 AB:1756_0B16IEF_Scheduled:D:0 |Read/wiite
Output Timestamp LINT ReadMwnte
2 | =
S]]\ Montor Tags_\Edit Tags / ILed =T

Reset a Fuse, Perform Pulse Test, and Reset Latched Diagnostics

This ladder logic program shows how to use ladder logic to reset an electronic
fuse for a faulted point, perform a pulse test, and to reset latched diagnostics.

* MainProgiam - MainRoutine

Locd:B1.0alad
J L

"
Ml

Type - CIF Gereriz

L) 3 r

Message Contral

Latchelll:l_reset =

—E
hs

RS-

m Locak &1 FuseBlown 0 MG a
il — — 1 E Tyoe - CIP Genelic K =
Meszage Canbal Slatd BO fuee_reset EI
Ro—
A
|
Loca:§l.Dalal  Local 4l FuseSlown. M3G I'
1 7 F JE Tyoe - CIP Gengic | N—]
tessage Contiol Slotd_B1_fuse_reset [ gi
|II
| =
Locah@.Daia2 MG i
2 1 F Tope - CIF Generic | N—
Meszage Coniral Pulse_lest_slcm_hll] [] D~
[ R
I|
|
WY 1
e} Mave || ]
Sourcs F\.Alse_test_slle_hU.EHEHH
| 0
et Pluze_Fesuls_Slatd[0]
2H0000_0000_0000_0000_0000_3000_00T0_0000 &
I

i

[End)
A F ] MamRwudne £

1

El

Click the box in each rung to see the associated
configuration and communication.
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The rungs perform these functions:

e Rungs 0 and 1 are used to perform a reset fuse service on Bits 0 and 1,

respectively. The example is of a 1756-OA8D module in slot 4.
¢ Rung?2 performs a pulse test service to slot 4.

e Rung 3 moves the results of the pulse test to a data storage location.
(The actual results appear in the message instruction tags under the tag

name EXERR).

e Rung4 performs a reset latched diagnostics service to slot 4. This
example shows an output module.

The Controller Tags dialog box shows examples of the tags created in the
ladder logic, as displayed in the tag editor.

ntroller Tags - Pulse_Fusge example[controller)

Scope: I F'uIse_Fuse_e:-:ampIt;I Show: IShDW All ;I Sart: I Tag M ame j
P | TagMame £ | Alias Far Baze Tag Type Style Dezcription &
» [+]-Slotd_B1_fuse_reset MESSAGE
[#]-Slotd_BO fuse_reszet MESSAGE
7| Elreset_sita_b1 DINT Binary
| FE-resst_sit4_bi0 DINT Decimal
[H-Pulze_test_slotd_b0 MESSAGE
[ |FH-pulze_zid_b0 DIMTIS] Binary
[ | F-pulse_results_sltd DINT[1] Decimal
| F-Pluse_Resultz_Siotd DIMT[1] Binary
[F-Local3 AB:1756 DI_DC_...
[#-Locals:C AB:17EE DI_DC_,..
[H-Lacal8: AB:1786_DI_Time...
[#-Local:8:C AB:17RE_DEC:O
[FH-Locak7:0 AB:1756_D0:0:0 -
|4 [ * % Monitor Tags A Edit Tags / |l | QP

Perform a WHO to Retrieve Module Identification and Status

This ladder logic example shows how to retrieve module identification and
status through a WHO service. In this application, a message instruction
retrieves this module identification information:

e Product type

o Product code

e Major revision
¢ Minor revision
e Status

e Vendor

o Serial number
e String length

e ASCII string
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A full explanation of each module identification category is provided after the
ladder logic application.

IMPORTANT  The ladder logic example in this section uses a user-defined WHO data
structure and a series of Copy instructions (following the Message
instruction in the screen capture) to make the module identification
information more easily understood.

The user-defined WHO data structure displays module identification
information in an easily understood format. For example, the Controller Tags
dialog box shows the module’s major revision is 2.

# Controller Tags - who[contioller)
Socpe: |wheicoriole] =] Shaw JShow Al =l sar Jraabene =
Tag Mame 4| Wale *|FoceMazk = | Style Tupe De=
| Lacal 3L foood foool ABAVEE_DLCO
- H-Local3l dooab Hoood BR1FRE_OL10
k=10 Joen} 1oan} WHA_lnisnnstion,,,
HH-WHO wendor Lagnool Hes INT
- [H-'WHO produst_tvps 7 Decrna IMT
FH-wHO product_code 2 Decimd INT
F R e L ali! Diecmd EIMT
m FH-wHO miror_revizsion 5 Decima SINT
HH-WHL ztals cELLIU_ton_t__ Hirary M1
- B WHO zerial_mumber 15¢c000_Obaf Hext DINT
FH-wHO string_lergih 32 Decimd SINT
H-WHO azcii_sting Jowal Jooo}|Hen EINT[22]
| | H0_Inicrmation - Lo |Hes SINT[48]
H-wha_mzg Hoooh Hoood WMESSRGE
B
[< 71" Moniter Tags £ EditTene [/ I | [

You do not have to create the user-defined data structure. If you choose not to
create this structure, you can use the ASCII string and String length to retrieve
and understand module identification through some interface excluding the
Logix Designer application.
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The illustration shows an example WHO ladder logic application.

who_feg BN M5 =l
) L Type- [P Geresic HE—
Mesage Cartrl wha_meg [ DM~
HER—
0P O
1 Crpy i Loy File —
Souce WHO_nfrmaror(] Seuce WHO niomafior{4]
ezl WHO product_type et wHI. procic]_code
Leighh 2 Lerghh 2
COP [op
H Crpy i CepyFile —
Souce WHO_Inlormaor(E] Soce WHO_Infomalian7]
Dl wWHI mgor_tewizion Dest wHO miner_ievkion
Leglh 1 Lerghh 1
[P
3 CepyFile —
Souce wHO_Infomalionf]
Dest wWH.shahig
Lengih 2
[F [TIF
i Ciopy Fia Copy File —
Souze WHIO rfamtion]0] Sowce WHO womgtion[10]
Dt WHO endol Dot wWHO.geiial_nurber
Legh 1 Lenigth 4
0P LOF
§ CoppFile Capy Fis —
2oucz WHO Iformaior(15] Sowce WHO| ot 14]
Dogf WHOLasniLshir(D)] Dozt WHD.alng_sngh
Lengh EA Length 1
(2] i
{[£] { Mainkouting / 11 LN

The rungs perform these functions:

Rung 0 constantly polls the module for WHO status. To conserve
bandwidth, only poll for status when necessary.

Rung 1 extracts the product type and catalog code.
Rung 2 extracts the module’s major and minor revisions.
Rung 3 extracts the module’s status information.

Rung 4 extracts the vendor ID and serial number.

Rung 5 extracts the module’s ASCII text string and the length of the text
string in bytes.
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Table 67 defines the values returned for each rung.

Table 67 - Rung Values

Rung Module ID Retrieved Description
1 Product Type Module’s product type, 7=Digital 1/0, 10=Analog /0
(atalog Code Module’s catalog number
2 Major Revision Module’s major revision
Minor Revision Module’s minor revision
3 Status Module’s status. Multiple bits listed.
Bit 0: 0 = Unowned, 1 =0wned
Bit 1: Reserved
Bit 2: 0 = Unconfigured, 1 = Configured
Bit 3: Reserved
Bits 7-4: Forms a 4-bit number indicating Device Specific Status.
0 = Self-Test
1= Flash update in progress
2 = Communications fault
3 = Not owned (outputs in Program mode)
4 =Unused
5 = Internal fault (need flash update)
6= Run mode
7 = Program mode (output mods only)
Bit 8: 0 = No fault, 1= Minor recoverable fault
Bit 9: 0 = No fault, 1= Minor recoverable fault
Bit 10: 0 = No fault, 1= Minor recoverable fault
Bit 11: 0 = No fault, 1 = Major unrecoverable fault
Bits 15...12: Unused
4 Vendor ID Module manufacturer vendor, 1= Allen-Bradley
Serial Number Module serial number
5 Length of ASCII Text String Number of characters in module’s text string
ASCll Text String
Module’s ASCII text string description

Review of Tags in Ladder Logic

When you use tags in ladder logic applications, remember these guidelines:

o Ladder logic tags represent the module on a point per bit basis. For
example, point 0 = bit 0 on the module.

e Ifyou are performing a service through the tags, a value of 0 prevents
the action from occurring, and a value of 1 causes the action to occur.
For example, if you want to reset the electronic fuse on a particular bit,

enter 1 in the tags.

e Ifyouare checking the response of a service through the tags, a value of
0 means the bit passed the service, and a value of 1 means the bit failed
the service. For example, if you perform a pulse test and the response
displays a 0 for a particular bit, the bit passed the test.
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Notes:
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Choose a Correct Power Supply

Use the chart to determine the power your ControlLogix" chassis is using to
prevent an inadequate power supply. We recommend that you use this

worksheet to check the power supply of each ControlLogix chassis used.

Slot Module |Current@ Power @ Current @ Power @ Current @ Power @
Number |Cat.No. |5.1VDC(mA) 5.1V DC(Watts) |24V DC(mA) 24V DC(Watts) |3.3V DC(mA) 3.3V DC (Watts)
0 x5.1V= X 24V = x3.3V=
1 x5.1V= x24V = x33V=
2 x5.1V= x24V = x3.3V=
3 x5.1V= X 24V = x3.3V=
4 x5.1V= x24V = x33V=
5 x51V= x24V = x3.3V=
6 x5.1V= x24V = x3.3V=
7 x5.1V= x24V = x33V=
8 x51V= x24V = x3.3V=
9 x51V= x24V = x3.3V=
10 x5.1V= x24V = x3.3V=
1 x5.1V= x24V = x33V=
12 x5.1V= x24V = x3.3V=
13 x5.1V= x24V= x3.3V=
14 x5.1V= x24V = x33V=
15 x51V= x24V = x3.3V=
16 x5.1V= x24V = x3.3V=
Totals mA W (1) mA W (2) mA W(3)
This number This number This number
cannot exceed the cannot exceed cannot exceed
following: 2800 mA 4000 mA
10000 mA for
1756-PA72, 1756-
PB72
13000 mA for
1756-PA75,
1756PB75, 1756~
PC75, 1756-PH75
These three wattage values (1, 2, 3), added together, cannot exceed 75 W @ 60 °C (140 °F) for any power supply.
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Table 68 - Maximum Allowed 2-3 Pole Motor Starters (120V AC/60 Hz)

Motor Starters for Digital 1/0 Modules

This appendix provides data to help you choose a ControlLogix" digital I/O

module to drive Bulletin 500 series motor starters in your application. The

tables list the number of motor starters (five sizes are listed for each module)

that a particular digital I/O module can drive.

IMPORTANT  When using the tables, remember that the supply voltage for each module

must not drop below the minimum state motor starter supply voltage.

(at. No. Motor Starters
Size0...1 Size 2 Size3 Size 4 Size5
1756-0A16l 16 15@30°C(86 °F) 13@30°C(86 °F) 8@30°C(86°F) 5@30°C(86°F)
12@60°C (140 °F) 10 @ 60 °C (140 °F) 6 @60 °C (140 °F) 4@60°C (140 °F)
1756-0A16 16 14 (only 7 per group) 4 None None
(Only 2 per group)
1756-0A8 8 8 8 8@30°C(86°F) 5@30°C(86°F)
6@ 60 °C (140 °F) 4@60°C(140 °F)
1756-0A8D 8 8 8 None None
1756-0A8E 8 8 8 6 (only 3 per group) 6@30°C(86°F)
(only 3 per group)
4@60°C(140 °F)
(only 2 per group)
Table 69 - Maximum Allowed 2-3 Pole Motor Starters (230V AC/60 Hz)
(at. No. Motor Starters
Size 0-1 Size 2 Size3 Size 4 Size 5
1756-0A16l 16 16 16 16 @30°C(86 °F) 11 @30°C(86 °F)
13@60°C(140°F) 9@60°C(140°F)
1756-0A16 16 16 16 4 (only 2 per group) 2 (only 1 per group)
1756-0A8 8 8 8 8 8
Table 70 - Maximum Allowed 2-3 Pole Motor Starters (24V AC/60 Hz)
(at. No. Motor Starters
Size 0-1 Size 2 Size3 Size 4 Size 5
1756-0N8 4@30°C(86°F) 4@30°C(86 °F) None None None
3@60°C(140°°F) 3@60°C(140°F)
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Determine the Maximum
Number of Motor Starters

Table 71 - Number of Motor Starters to be Used

To determine the maximum number of motor starters that can be used by any

1756 digital I/O module, refer to this example.

Step

Value used in this example

1. Choose your motor starter.

Allen-Bradley® Bulletin 500 Size 3 120V AC/60 Hz/2-3 Poles. Inrush 1225VA, Sealed=45VA

2. Determine the number of motor starters required for
your application.

11 size 3 motor starters

3. Choose a ControlLogix digital output module.

1756-0A16l

« Output voltage =74...265V AC

« Output steady state current per point = 2A maximum @ 30 °C (86 °F)

+ & TAmaximum @ 60 °C (140 °F) Linear derating

+ Output steady state current per module = 5A maximum @ 30 °C (86 °F) & 4A maximum @ 60 °C (linear derating)
« Output surge current p= 20A maximum for 43 ms repeatable every 2 s @ 60 °C (140 °F)

4. Determine the maximum environmental operating
temperature.

50°C(122°F)

5. Confirm the voltage range is within the motor starter
range.

Motor starter uses 120V AC
1756-0A161 operates ina 74....120V AC voltage range

6. Confirm the inrush current per point.

Inrush of motor starter - Line voltage = Inrush current = 1225VA/120V AC=10.2 A Inrush

7. Confirm the steady state point current of the module
can drive the motor starter.

Sealed/Line voltage = Steady state current = 45VA/120V AC=0.375 A @ 50 °C (122 °F)

Output point current can drive: 2 A- (033 Ax20°C) =2 A-0.66 A=1.34A @50 °C(122 °F)
Above 30 °C (86 °F), output point derates to .033 mA/°C (point derating)

The 1756-0A161 output point current (1.34 A) can drive the motor starter (0.375 A @ 50 °C (122 °F)

8. Confirm the 1756-0A16l/A total module current can
drive 11 size 3 motor starters @ 50 °C (122 °F).

Motor starter steady state current x 11 motor starters =.375x 11 =4.125A @ 50 °C (122 °F)

The output total module current can drive: 5A...(.033 Ax 20 °C) = 5A-0.66 A =4.34 A @ 50 °C (122 °F)
Above 30 °C (86 °F) total output current derates to .033 mA/°C (Module derating)

The 1756-0A16I total output current (4.34A) can drive the 11 motor starters (4.125 A) @ 50 °C (122 °F)
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Major Revision Upgrades

Topic Page
If Using a Compatible or Disabled Keying 1/0 Configuration 240
If Using an Exact Match Keying Configuration 240

With the exception of fast digital I/O modules (catalog numbers 1756-IB16IF,
1756-OBI16IEF, and 1756-OBI16IEES), ControlLogix" 1756 digital I/O
modules are transitioning to use a new, internal backplane Application Specific
Integrated Circuits (ASIC) chip. As a result, the Major Revision number for
these modules has also been upgraded. Digital I/O modules with the new
ASIC have Major Revision 3.x.

IMPORTANT Do not backflash your module’s firmware from firmware revision 3.x to 2.x.
Attempting to backflash or downgrade a module’s firmware from 3.x to 2.x
will irreversibly damage the module.

You must return modules damaged by an attempt to backflash to firmware
2.x to Rockwell Automation.

Modules with the new internal backplane ASIC are form-fit, functional
equivalents to the 2.x modules.

You can use Major Revision 3.x modules as direct replacements for Major
Revision 2.x modules in these cases:

e The electronic keying of the module is specified as Compatible or
Disabled Keying.

e The electronic keying of the module is Exact Keying, then additional
steps are required. See page 240 for details.

The use of the upgraded ASIC also impacts the firmware revisions that can be
flash upgraded to the module. Digital I/O modules at Major Revision 3.x
cannot be backflashed to any 2.x firmware revision. Digital I/O modules at
firmware revision 2.x cannot be flash upgraded to any firmware revision 3.x.
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If Using a Compatible or
Disabled Keying 1/0
Configuration

If Using an Exact Match
Keying Configuration

240

If you are replacing a 2.x module with a 3.x module and have configured the 2.x
module to use Compatible or Disabled Keying, further steps are not required.

If you use Compatible or Disabled Keying configurations, 3.x modules can be
used as a direct replacements for 2.x modules.

If you are currently using a 2.x module configured at Exact Match keying,
consider changing the module’s electronic keying in the I/O configuration to

Compatible or Disabled Keying.

If you are replacing a 2.x module with a 3.x module and must use Exact Match
keying in the I/O configuration, take additional action depending on your

version of the programming software.

If you use Exact Match keying and

Then do this

RSLogix 5000° software, version 13.04.00
and later

1. Delete the 2.x module from the I/0 configuration in the project.
2. Add a new 3.x revision module to the I/0 configuration.

RSLogix 5000 software, version 12.06.00
and earlier

Do one of the following:

« (hange the module’s configuration to Disable Keying.

« Upgrade the software to version 13.04.00 or later and complete
the steps listed for RSLogix™ software, version 13.04.00 or later.
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1492 IFMs for Digital 1/0 Modules

Cable QOverview As an alternative to buying RTBs and connecting the wires yourself, you can
buy a wiring system that connects to I/O modules through prewired and
pretested cables.

IMPORTANT  The ControlLogix® system has been agency certified using only the
ControlLogix RTBs (1756-TBCH, 1756-TBNH, 1756-TBSH, and 1756-TBS6H).
Any application that requires agency certification of the ControlLogix system
using other wiring termination methods may require application specific
approval by the certifying agency.

The combinations include the following:

e Interface modules (IFMs) mount on DIN rails to provide the output
terminal blocks for the I/O module. Use the IFMs with the prewired
cables that match the I/O module to the interface module.

1/0 Module Prewired Cable IFM

e Prewired cables are individually color-coded conductors that connect
to a standard terminal block. The other end of the cable assembly is an
RTB that plugs into the front of the I/O module. All of the prewired

cables use 0.326 mm? (22 AWG) wire.
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242

Additional prewired cable combinations include the following:

o Digital I/O module-ready cables with free connectors wire into
standard terminal blocks or other type of connectors. The other end of
the cable assembly is an RTB that plugs into the front of the I/O

module.

1/0 Module Prewired Cable with Free Connectors Terminal Block

Most of the I/O module-ready cables use 0.823 mm? (18 AWG)

conductors for higher current applications or longer cable runs.
e IFM-ready cables have a cable connection to attach to the [FM

prewired to one end. The other end has free connectors to wire to I/O
modules or other components.

Components IFM-ready Cable IFM

The IFM-ready cables use 0.326 mm? (22 AWG) wire.

Table 72 on page 243 lists the IFMs and prewired cables that can be used with
ControlLogix digital I/O modules.

IMPORTANT  For the latest list, see the Digital/Analog Programmable Controller Wiring
Systems Technical Data, publication 1492-TD00S.
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1492 IFMs for Digital I/0 Modules ~ Appendix G
Table 72 - IFMs and Prewired Cables
1/0 Cat. No. IFM Cat. No. IFM Type IFM Description Prewired Cable
1756-1A8D 1492-IFM20F Feed-through Standard 1492-CABLExU
(x=cable length)
1492-IFM20FN Narrow standard
1492-IFM20F-2 Extra terminals
1492-IFM20D120 Status-indicating Standard with 120V AC/DC status indicators™
1492-IFM20D120N Narrow standard with 120V AC status indicators
1492-1FM20D120A-2 120V AC with extra terminals for inputs
1492-IFM20F-FS120A-4 | Fusible Two 4-point isolated groups with four terminals per input and 120V AC/DCblown
fuse indicators
1756-1A16 1492-IFM20F Feed-through Standard 1492-CABLExX
(x=cable length)
1492-IFM20FN Narrow standard
1492-IFM20F-2 Extra terminals
1492-IFM20F-3 3-wire sensor type input devices
1492-IFM20D120 Status-indicating Standard with 120V AC/DC status indicators"
1492-IFM20D120N Narrow standard with 120V AC status indicators
1492-IFM20D120A-2 120V AC with extra terminals for inputs
1492-IFM20F-F120A-2 | Fusible Extra terminals with 120V AC/DC blown fuse status indicators.
1756-1A16l 1492-IFM40F Feed-through Standard 1492-CABLExY
- - — - - (x=cable length)
1492-IFM40DS120A-4 Fusible Isolated with 120 V AC status indicators and four terminals per input
1492-IFM40F-FSA-4 Isolated 120V AC/DC with four terminals per input
1492-IFM40F-FS120A-4 Isolated with 120V AC/DC blown fuse indicators and four terminals per input.
1756-1A32 1492-1FM40F Feed-through Standard 1492-CABLExZ
(x=cable length)
1492-1FM40F-2 Extra terminals
1492-IFM40D120A-2 Status-indicating 120V AC status indicators and extra terminals for inputs
1756-1B16 1492-IFM20F Feed-through Standard 1492-CABLExX
(x=cable length)
1492-IFM20FN Narrow standard
1492-IFM20F-2 Extra terminals
1492-IFM20F-3 3-wire sensor type input devices
1492-IFM20D24 Status-indicating Standard with 24V AC/DC status indicators
1492-IFM20D24N Narrow standard with 24V AC/DC status indicators
1492-IFM20D24A-2 24V AC/DC status indicators and extra terminals for inputs
1492-IFM20D24-3 3-wire sensor with 24V AC/DC status indicators
1492-IFM20F-F24A-2 Fusible Extra terminals with 24V AC/DC blown fuse indicators for inputs
1756-1B16D 1492-1FM40F Feed-through Standard 1492-CABLExY

1492-IFM40F-2

Extra terminals

1492-IFM40DS24A-4

Status-indicating

Isolated with 24V AC/DC status indicators and four terminals per input

1492-1FM40F-F24AD-4

1492-IFM40F-FS24A-4

1492-IFM40F-FSA-4

Fusible

Fused with 24V DCblown fuse low leakage indicators, four isolated groups and
four terminals per input

Isolated with 24V AC/DC blown fuse indicators and four terminals per inputm

Isolated with 120V AC/DC with four terminals per input

(x=cable length)
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1492 IFMs for Digital I/0 Modules

Table 72 - IFMs and Prewired Cables (continued)

1/0 Cat. No. IFM Cat. No. IFM Type IFM Description Prewired Cable
1756-1B16I 1492-IFM40F Feed-through Standard 1492-CABLExY
1756-IB16IF — - — - - (x=cable length)
1492-IFM40DS24A-4 Status-indicating Isolated with 24V AC/DC status indicators and four terminals per input
1492-IFM40F-FS24A-4 | Fusible Isolated with 24V AC/DC blown fuse indicators and four terminals per input
1492-IFM40F-FSA-4 Isolated with 120V AC/DC with four terminals per input
1756-1B32 1492-IFM40F Feed-through Standard 1492-CABLExZ
- (x=cable length)
1492-IFM40F-2 Extra terminals
1492-1FM40F-3 3-wire sensor type input devices
1492-IFM40D24 Status-indicating Standard with 24V AC/DC status indicators
1492-IFM40D24A-2 24V AC/DC status indicators and extra terminals for inputs
1492-IFM40D24-3 3-wire sensor with 24V AC/DC status indicators for inputs
1756-1C16 1492-IFM20F Feed-through Standard 1492-CABLExX
(x=cable length)
1492-1FM20FN Narrow standard
1492-1IFM20F-2 Extra terminals
1492-IFM20F-3 3-wire sensor type input devices
1756-1G16 N/A
1756-1H161 1492-IFM40F Feed-through Standard 1492-CABLExY
- - - - - (x=cable length)
1492-IFM40F-FSA-4 Fusible Isolated with 120V AC/DC with four terminals per input
1492-IFM40F-FS120A-4 Isolated with 120V AC/DC blown fuse indicators with four terminals per input
1756-IM161 1492-IFM40DS240A-4 Status-indicating Isolated with 240V AC status indicators and four terminals per input 1492-CABLExY
(x=cable length)
1492-IFM40F-FS240A-4 | Fusible Isolated with 240V AC/DC blown fuse indicators and four terminals per input !
1756-IN16 1492-IFM20F Feed-through Standard 1492-CABLExX
(x=cable length)
1492-IFM20FN Narrow standard
1492-1IFM20F-2 Extra terminals
1492-1FM20F-3 3-wire sensor type input devices
1492-IFM20D24 Status-indicating Standard with 24V AC/DC status indicators
1492-IFM20D24N Narrow standard with 24V AC/DC status indicators
1492-IFM20D24A-2 24V AC/DC status indicators and extra terminals for inputs
1492-IFM20D24-3 3-wire sensor with 24V AC/DC status indicators
1492-IFM20F-F24A-2 Fusible Extra terminals with 24V AC/DC blown fuse indicators for inputs
1756-1V16 1492-IFM20F Feed-through Standard 1492-CABLExX
(x=cable length)
1492-IFM20FN Narrow standard
1492-1IFM20F-2 Extra terminals
1492-1FM20F-3 3-wire sensor type input devices
1492-IFM20D24 Status-indicating Standard with 24V AC/DC status indicators
1492-IFM20D24N Narrow standard with 24V AC/DC status indicators
1492-IFM20D24A-2 24V AC/DC status indicators and extra terminals for inputs
1492-IFM20D24-3 3-wire sensor with 24V AC/DC status indicators
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1492 IFMs for Digital I/0 Modules ~ Appendix G
Table 72 - IFMs and Prewired Cables (continued)
1/0 Cat. No. IFM Cat. No. IFM Type IFM Description Prewired Cable
1756-1V32 1492-IFM40F Feed-through Standard 1492-CABLExZ
(x=cable length)
1492-IFM40F-2 Extra terminals
1492-IFM40F-3 3-wire sensor type input devices
1492-IFM40D24 Status-indicating Standard with 24V AC/DC status indicators
1492-IFM40D24A-2 24V AC/DC status indicators
1492-IFM20D24-2 24V AC/DC status indicators and extra terminals for inputs
1492-IFM20D24-3 3-wire sensor with 24V AC/DC status indicators
1756-0A8 1492-IFM20F Feed-through Standard 1492-CABLExU
(x=cable length)
1492-IFM20FN Narrow standard
1492-1IFM20F-2 Extra terminals
1492-IFM20DS120-4 Status-indicating Isolated with 120V AC status indicators and four terminals per output 1492-CABLEXW
x=cable length
1492-IFM20F-FS-2 Fusible Isolated with 120V AC/DC with extra terminals for outputs ( o)
1492-IFM20F-FS120-2 Isolated with extra terminals with 120V AC/DC blown fuse indicators for outputs
1492-IFM20F-FS120-4 Isolated with four terminals with 120V AC blown fuse indicators for outputs
1492-IFM20F-FS240-4 Isolated with four terminals with 240V AC/DC blown fuse indicators for outputs
1756-0A8D 1492-IFM20F Feed-through Standard 1492-CABLExU
(x=cable length)
1492-IFM20FN Narrow standard
1492-IFM20F-2 Extra terminals
1492-IFM20DS120-4 Status-indicating Isolated with 120V AC status indicators and four terminals per output 1492-CABLExV
(x=cable length)
1492-IFM20F-FS-2 Fusible Isolated 120V AC/DC with extra terminals for outputs !
1492-IFM20F-FS$120-2 Isolated with extra terminals with 120V AC/DC blown fuse indicators
1492-IFM20F-FS120-4 Isolated with four terminals per output and 120V AC/DC blown fuse indicators
1756-0A8E 1492-IFM20F Feed-through Standard 1492-CABLExU
(x=cable length)
1492-IFM20FN Narrow standard

1492-1FM20F-2

Extra terminals

1492-IFM20DS120-4

Status-indicating

Isolated with 120V AC status indicators and four terminals per output

1492-1FM20F-FS-2

1492-IFM20F-FS120-2

1492-IFM20F-FS120-4

Fusible

Isolated 120V AC/DC with extra terminals for outputs

Isolated with extra terminals with 120V AC/DC blown fuse indicators

Isolated with four terminals per output and 120V AC/DC blown fuse indicators

1492-CABLExV
(x=cable length)
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Table 72 - IFMs and Prewired Cables (continued)

1/0 Cat. No. IFM Cat. No. IFM Type IFM Description Prewired Cable
1756-0A16 1492-IFM20F Feed-through Standard 1492-CABLExX
1492-IFM20FN Narrow standard (x=cablelength)
1492-1FM20F-2 Extra terminals
1492-IFM20D120N Status-indicating Narrow standard with 120V AC status indicators
1492-IFM20D120-2 120V AC/DC status indicators and extra terminals for outputs
1492-IFM20F-F2 Fusible Extra terminals for outputs
1492-IFM20F-F120-2 Extra terminals with 120V AC blown fuse indicators for outputs
1492-IFM20F-F240-2 Extra terminals with 240V AC blown fuse indicators for outputs
1492-XIM20120-8R Relay Master 20-pin master with eight, 24V DC reIaysB)
1492-XIM20120-16R 20-pin master with sixteen, 120V AC relays
1492-XIM20120-16RF 20-pin master with sixteen, 120V AC relays with fusing
1492-XIM120-8R Relay Expander Expander with eight, 120V AC reIays(‘”
1492-XIMF-F120-2 Fusible Expander Expander with eight, 120V channels with blown fuse indicatorst”
1492-XIMF-2 Feed-through Expander | Expander with eight feed-through channelst®
1756-0A16l 1492-IFM40F Feed-through Standard 1492-CABLExY
1492-IFM40DS120-4 Status-indicating Isolated with 120V AC status indicators and four terminals per output (x=cable ength)
1492-IFM40-FS-2 Fusible Isolated with extra terminals for outputs
1492-IFM40-FS-4 Isolated 240V AC/DC with four terminals per output
1492-IFM40F-FS120-2 Isolated with extra terminals and 120V AC/DC blown fuse indicators
1492-IFM40F-FS120-4 Isolated with 120V AC/DC blown fuse indicators and four terminals per output
1492-IFM40F-FS240-4 Isolated with 240V AC/DC blown fuse indicators and four terminals per output
1756-0B8 1492-IFM20F Feed-through Standard 1492-CABLExU
1492-IFM20FN Narrow standard (x=cablefength)
1492-IMF20F-2 Extra terminals
1492-IFM20DS24-4 Status-indicating Isolated with 24/48V AC/DC status indicators and four terminals per output 1492-CABLEXW
1492-IFM20F-FS-2 Fusible Isolated 120V AC/DC with extra terminals for outputs (x=cable ength)
1492-IFM20F-FS24-2 Isolated with extra terminals per output and 24V AC/DC blown fuse indicators
1756-0BSEI 1492-1FM40F Feed-through Standard 1492-CABLExY
1492-IFM40DS24-4 Status-indicating Isolated with 24/48V AC/DC status indicators and four terminals per output (x=cable ength)
1492-IFM40F-FS-2 Fusible Isolated with extra terminals for 120V AC/DC outputs
1492-IFM40F-FS24-2 Isolated with extra terminals and 24V AC/DC blown fuse indicators for outputs
1492-IFM40F-FS24-4 Isolated with 24V AC/DC blown fuse indicators and four terminals per output
1492-IFM40F-FS-4 Isolated 240V AC/DC with four terminals per output
1756-0B8| N/A
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1492 IFMs for Digital I/0 Modules ~ Appendix G
Table 72 - IFMs and Prewired Cables (continued)
1/0 Cat. No. IFM Cat. No. IFM Type IFM Description Prewired Cable
1756-0B16D 1492-IFM40F Feed-through Standard 1492-CABLExY
1492-1FM40F-2 Extra terminals (x=cablefength)
1492-IFM40DS24-4 Status-indicating Isolated with 24/48V AC/DC status indicators and four terminals peroutput(s)
1492-IFM40F-F24D-2 Fusible Fused with 24V DCblown fuse low leakage status indicator circuit with four
isolated groups and four terminals per output
1492-IFM40F-FS-2 Isolated with extra terminals for 120V AC/DC outputs
1492-IFM40F-FS24-2 Isolated with extra terminals and 24V AC/DC blown fuse indicators for outputs(6)
1492-IFM40F-FS24-4 Isolated with extra terminals and 24V AC/DC blown fuse indicators and four
terminals per output
1492-IFM40F-FS-4 Isolated 240V AC/DC with four terminals per output
1756-0B16E 1492-IFM20F Feed-through Standard 1492-CABLExX
1492-IFM20FN Narrow standard b
1492-IFM20F-2 Extra terminals
1492-IFM20D24 Status-indicating Standard with 24V AC/DC status indicators
1492-IFM20D24N Narrow standard with 24V AC/DC status indicators
1492-IFM20D24-2 24V AC/DC status indicators and extra terminals for outputs
1492-IFM20F-F2 Fusible 120V AC/DC with extra terminals for outputs
1492-IFM20F-F24-2 Extra terminals with 24V AC/DC blown fuse indicators
1492-XIM2024-8R Relay Master 20-pin master with eight, 24V DC relaysm
1492-XIM2024-16R 20-pin master with sixteen, 24V DC relays
1492-XIM2024-16RF 20-pin master with sixteen, 24V DC relays with fusing
1492-XIM24-8R Relay Expander Expander with eight, 24V DC relays(‘”
1492-XIMF-F24-2 Fusible Expander Expander with eight, 24V channels with blown fuse indicators¥
1492-XIMF-2 Feed-through Expander | Expander with eight feed-through channels®
1756-0B16l 1492-IFM40F Feed-through Standard 1492-CABLExY

1756-0B16IEF
1756-0B16IEFS

1492-IFM40DS24-4

Status-indicating

Isolated with 24/48V AC/DC status indicators and four terminals per output

(x=cable length)

1492-IFM40F-FS-2 Fusible Isolated with extra terminals for 120V AC/DC outputs(g)
1492-IFM40F-FS24-2 Isolated with extra terminals and 24V AC/DC blown fuse indicators for outputs(s)
1492-IMF40F-FS24-4 Isolated with 24V AC/DC blown fuse indicators and four terminals per output(g)
1492-IFM40F-FS-4 Isolated with 240V AC/DC and four terminals per output(g)
1756-0B161S 1492-IFM40F Feed-through Standard 1492-CABLExY

1492-IFM40DS24-4

Status-indicating

Isolated with 24/48V AC/DC status indicators and four terminals per output

1492-IFM40F-FS-2

1492-IFM40F-FS24-2

1492-IMFAQF-FS24-4

1492-IFM40F-FS-4

Fusible

Isolated with extra terminals for 120V AC/DC outputs(g)

Isolated with extra terminals and 24V AC/DC blown fuse indicators for outputs(s)

Isolated with 24V AC/DC blown fuse indicators and four terminals peroutput(g)

Isolated with 240V AC/DC and four terminals per output(g)

(x=cable length)
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Table 72 - IFMs and Prewired Cables (continued)

1/0 Cat. No. IFM Cat. No. IFM Type IFM Description Prewired Cable

1756-0B32 1492-IFM40F Feed-through Standard 1492-CABLExZ
1492-1FM40F-2 Extra terminals (x=cablelength)
1492-IFM40D24 Status-indicating Standard with 24V AC/DC status indicators
1492-IFM40D24-2 24V AC/DC status indicators and extra terminals for outputs
1492-1IFM40F-F2 Fusible 120V AC/DC with extra terminals for outputs
1492-IFM40F-F24-2 Extra terminals with 24V AC/DC blown fuse indicators for outputs
1492-XIM4024-8R Relay Master 40-pin master with eight, 24V DC relays
1492-XIM4024-16R 40-pin master with sixteen, 24V DCrelays
1492-XIM4024-16RF 40-pin master with sixteen, 24V DC relays with fusing
1492-XIM24-8R Relay Expander Expander with eight, 24V DC relays
1492-XIMF-F24-2 Fusible Expander Eight-channel expander with 24V AC blown fuse indicators
1492-XIM24-16RF Expander with sixteen, 24V DC relays with fusing(g)
1492-XIMF-2 Feed-through Expander | Expander with eight feed-through channels®

1756-0C8 1492-IFM20F Feed-through Standard 1492-CABLExU
1492-IFM20FN Narrow standard (x=cablelength)
1492-IFM20F-2 Extra terminals
1492-IFM20DS24-4 Status-indicating Isolated with 24/48V AC/DC status indicators and four terminals per output 1492-CABLEXW
1492-IFM20F-FS2 Fusible Isolated 120V AC/DC with extra terminals for outputs (x=cable length
1492-IFM20F-FS24-2 Isolated with extra terminals per output and 24V AC/DC blown fuse indicators

1756-0G16 N/A

1756-0H8| 1492-1FM40F Feed-through Standard 1492-CABLExY
1492-IFM40F-FS-2 Fusible Isolated with extra terminals for 120V AC/DC outputs (x=cableength)
1492-IFM40F-F$120-2 Isolated with extra terminals and 120V AC/DC blown fuse indicators

1756-0N8 1492-1FM20F Feed-through Standard 1492-CABLExU
1492-IFM20FN Narrow standard cablelength)
1492-IFM20F-2 Extra terminals
1492-IFM20DS24-4 Status-indicating Isolated with 24/48V AC/DC status indicators and four terminals per output 1492-CABLEXW
1492-IFM20F-FS2 Fusible Isolated 120V AC/DC with extra terminals for output (x=cable length
1492-IFM20F-FS24-2 Isolated with extra terminals per output and 24V AC/DC blown fuse indicators

1756-0V16E 1492-1FM20F Feed-through Standard 1492-CABLExX

1492-IFM20FN

1492-IFM20F-2

Narrow standard

Extra terminals

1492-1FM20D24

1492-IFM20D24-2

Status-indicating

Standard with 24V AC/DC status indicators

24V AC/DC status indicators and extra terminals for outputs

1492-IFM20F-F2

1492-1FM20F-F24-2

Fusible

120V AC/DC with extra terminals for outputs

Extra terminals with 24V AC/DC blown fuse indicators

(x=cable length)

248

Rockwell Automation Publication 1756-UMO058I-EN-P - December 2017



1492 IFMs for Digital I/0 Modules ~ Appendix G
Table 72 - IFMs and Prewired Cables (continued)
1/0 Cat. No. IFM Cat. No. IFM Type IFM Description Prewired Cable
1756-0V32E 1492-IFM40F Feed-through Standard 1492-CABLExZ
1492-1FM40F-2 Extra terminals (x=cablefength)
1492-1FM40D24 Status-indicating Standard with 24V AC/DC status indicators
1492-IFM40D24-2 24V AC/DC status indicators and extra terminals for outputs
1492-1IFM40F-F2 Fusible 120V AC/DC with extra terminals for outputs
1492-IFM40F-F24-2 Extra terminals with 24V AC/DC blown fuse indicators for outputs
1756-0W16l 1492-IFM40F Feed-through Standard 1492-CABLExY
1492-IFM40DS24-4 Status-indicating Isolated with 24/48V AC/DC status indicators and four terminals per output (x=cable ength)
1492-IFM40DS120-4 Isolated with 120V AC status indicators and four terminals per output
1492-IFM40F-FS-2 Fusible Isolated with extra terminals for 120V AC/DC outputs
1492-IFM40F-FS24-2 Isolated with extra terminals and 24V AC/DC blown fuse indicators for outputs
1492-IMF40F-FS24-4 Isolated with 24V AC/DC blown fuse indicators and four terminals per output
1492-IFM40F-FS-4 Isolated 240V AC/DC with four terminals per output
1492-IMF40F-F5120-2 Isolated with extra terminals and 120V AC blown fuse indicators
1492-IMF40F-FS120-4 Isolated with 120V AC/DC blown fuse indicators and four terminals per output
1492-IMF40F-FS240-4 Isolated with 240V AC/DC blown fuse indicators and four terminals per output
1756-0X8l 1492-IFM40F Feed-through Standard 1492-CABLExY

1492-1IFM40DS24-4

1492-IFM40DS120-4

Status-indicating

Isolated with 24/48V AC/DC status indicators and four terminals per output

Isolated with 120V AC status indicators and four terminals per output

1492-IFM40F-FS-2

1492-1FM40F-FS24-2

1492-IMF40F-FS24-4

1492-IFM40F-FS-4

1492-IMF40F-FS$120-2

1492-IMF40F-FS120-4

1492-IMFAQF-FS240-4

Fusible

Isolated with extra terminals for 120V AC/DC outputs

Isolated with extra terminals and 24V AC/DC blown fuse indicators for outputs

Isolated with 24V AC/DCblown fuse indicators and four terminals per output

Isolated 240V AC/DC with four terminals per output

Isolated with extra terminals and 120V AC blown fuse indicators

Isolated with 120V AC/DC blown fuse indicators and four terminals per output

Isolated with 240V AC/DC blown fuse indicators and four terminals per output

(x=cable length)

(1) This IFM is not recommended for use with 1/0 modules that have an off-state leakage current exceeding 0.5 mA. Use a 1492-1FM20D120N or 1492-IFM20D120A-2 module for inputs. Use a
1492-IFM20D120-2 module for outputs.
(2) The 1492-IFM40F-FS24A-4 module and the 1492-CABLEXY cable can be used with the 1756-1B16D module. However, due to the 1492-IFM40F-FS24A-4 module’s blown fuse leakage current rating,
the wire off diagnostic function of the 1756-1B16D module does not indicate a blown or removed fuse as a wire off condition. If you require this diagnostic to function for a blown or removed fuse, you
must use a 1492-IFM40F-F24AD-4 module.
(3) Expandable to 16 by using a XIM120-BR or XIMF-24-2 module.
(4)  Can have up to 1 expandable module depending upon master used (total 16 pts or less). Extender cable is provided.
(5)  IFMs status indicator provides output On/Off indication. Due to the magnitude of current through the status indicator, the 1756-0B16D module no load diagnostic function does not work. If this
function is required, use the 1492-IFM40F-2 module.
(6) The 1492-IFM40F-FS24-2 and 1492-IFM40F-FS24-4 modules and the 1492-CABLEXY cable can be used with the 1756-0B16D module. However, due to the 1492-IFM40F-FS24-2 and
1492-IFM40F-FS24-4 module’s blown fuse leakage current rating, the no load diagnostic function of the 1756-0B16D module does not indicate a blown or removed fuse as a no load condition. If you
require this diagnostic to function for a blown or removed fuse, you must use a 1492-IFM40F-F24D-2 module.
(7) Expandable to 16 by using a XIM24-8R or XIMF-24-2 module.
(8) Do not use this module in Output Sinking mode with fused IFM modules. The IFM module fuses do not properly protect the circuit.
(9)  One 1492-XIM24-16RF module is to be used with one 1492-XIM4024-16R or 1492-XIM4024-16RF master (32 pt. only).
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Appendix G 1492 IFMs for Digital 1/0 Modules

Tables 73 and 74 describe the prewired, module-ready cables and connectors
available for your ControlLogix digital I/O modules.

Table 73 - Module-Ready Cables

Cat. No.(" No. of Conductors Conductor Size Nominal Outer Diameter RTB at the 1/0 Module End
1492-CABLExU 20 0.326 mm? (22 AWG) 9.0mm (0.36in.) 1756-TBNH
1492-CABLExV

1492-CABLEXW
1492-CABLExX

1492-CABLExY 40 11.7mm (0.461in.) 1756-TBCH
1492-CABLExZ

(1) Cables are available in lengths of 0.5 m, 1.0 m, 2.5 m, and 5.0 m. To order, insert the code for the desired cable length into the catalog number in place of the x: 005=0.5 m, 010=1.0 m, 025=2.5 m,
050=5 m. Build-to-order cable lengths are also available.

Table 74 - Module Connectors

Cat. No.V No. of Conductors Conductor Size Nominal Outer Diameter RTB at the 1/0 Module End
1492-CABLEXTBNH 20 0.823 mm? (18 AWG) 11.4mm (0.45in.) 1756-TBNH
1492-CABLEXTBCH 4@ 14.1mm (0.5 in.) 1756-TBCH

(1) Cables are available in lengths of 0.5 m, 1.0 m, 2.5 m, and 5.0 m. To order, insert the code for the desired cable length into the catalog number in place of the x: 005=0.5m, 010=1.0 m, 25=2.5m,
050=5 m. Build-to-order cable lengths are also available.
(2)  Four conductors are not connected to the RTB.
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Class I Division 2 certification 62 array 215
communication flat 215
format 133 Data with Event connection format 88, 100
producer/consumer model 28 diagnostic
communication format features 61 . .. 76
about 133 latching 55, 62
(ST Timestamped Fuse Data 135 direct connection 21
(ST Timestamped Input Data 134 disable

Full Diagnostic Input Data 134

Full Diagnostics 135 change of state 46, 83

diagnostic latching 55

:_?gg;%agfyﬁi 135 diagnostics for field power loss 54
Output Data 135 Ewlf)edrlljrllg c%)Gmmunication 39
Rack Optimization 134, 135 timestamp latching 83
Scheduled Output Data 135 timestamgs 83 9
configlsligee tip133 dynamic reconfiguration 136
fault state delay 90
input filter time 47 E
input filter times 84
modules 38 edit configuration 136
peer ownership 78 electonic fusing 51
per point timestamping 81 electrostatic discharge 115
point-level output states 49 enable
pulse width modulation 97
redundant owner change of state 46, 83
output module 107 diagnostic latching 55
connection diagnostics for field power loss 54
) filtering 86
?Aﬁ;ﬂ 3 timestamp latching 83

timestamps 83
Ethernet modules

redundant owner 103

rack-optimized 21, 22
connection format

?)2?:'[1 ;'23 135 event task trigger 25, 87 ... 88
Data with Event 88,100, 134 extended-depth housing 123
Listen Only 134, 135

Listen Only with Event 134

Peer Input with Data 135
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input module compatibility 77
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programmable fault state delay 89
pulse capture 80
pulse width modulation 91 ... 99
response time 79
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fault
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type 183
fault reporting
diagnostic
input modules 73
modules 64
output modules 75
fast
input modules 100
output modules 101
standard
input modules 58
modules 37
output modules 59
features
common 35 ... 60
diagnostic 61 ... 76
digital 1/0 modules 140
fast77 ... 101
field power loss detection
1756-0A8E module 54, 68
field power loss word
diagnostic
input modules 74
output modules 76
standard output modules 60
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Full Diagnostic Input Data communication
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diagnostic output modules 76, 101
standard output modules 60
fusing, electronic 51
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IFM. See interface module
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input module

support multiple owners 110

install I/0 module

assemble RTB 122
connect wires 118
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install RTB 125
key RTB 117

interface module 12

internal module operation 18
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mechanical 14
Removable Terminal Block (RTB) 117
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fault 55
pulse 80
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135
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Output Data communication format 135
output module
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multiple owners of input modules 31
output remote connections 29
rack
connection 22
optimization 22, 23

P

peer ownership 78

point-level fault reporting 64
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