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Replacement Guidelines: Logix 5000 Controllers Reference Manual

Important User Information

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

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

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

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

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

No patent liability is assumed by Rockwell Automation, Inc. with respect to use of information, circuits, equipment, or software described in this manual.
Reproduction of the contents of this manual, in whole or in part, without written permission of Rockwell Automation, Inc., is prohibited.

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

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

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

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

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

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

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

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

2| >

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

C‘“/ Identifies information that is useful and can help to make a process easier to do or easier to understand.

Rockwell Automation recognizes that some of the terms that are currently used in our industry and in this publication are not in alignment
with the movement toward inclusive language in technology. We are proactively collaborating with industry peers to find alternatives to such
terms and making changes to our products and content. Please excuse the use of such terms in our content while we implement these
changes.
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Preface

About This Manual This manual is intended to offer quidelines when you replace the following:

ControlLogix® 5580 controller with a ControlLogix 5590 controller
ControlLogix 5580 redundancy with ControlLogix 5590 redundancy

Logix SIS update: GuardLogix® 5580 redundancy with safety-enabled ControlLogix 5590
controllers (5590 controllers are safety-enabled by default)

ControlLogix 5570 controller with a ControlLogix 5580 controller

Guidelines that reference a ControlLogix 5570 controller also apply to a ControlLogix
5560 controller

ControlLogix® 5570 redundancy with a ControlLogix 5580 redundancy
GuardLogix® 5560 or GuardLogix 5570 controller with a GuardLogix 5580 controller
CompactLogix® 5370 L3 controller with a CompactLogix 5380 controller

Compact GuardLogix 5370 L3 controller with a Compact GuardLogix 5380 SIL 2 or SIL 3
controller

CompactLogix 1769-L3 controller with a CompactLogix 5380 controller
CompactLogix 1768-L4 controller with a CompactLogix 5380 controller
Compact GuardLogix 1768-L4 controller with a Compact GuardLogix 5380 controller

Rockwell Automation recognizes that some of the terms that are currently used in our industry
and in this publication are not in alignment with the movement toward inclusive language in
technology. We are proactively collaborating with industry peers to find alternatives to such
terms and making changes to our products and content. Please excuse the use of such terms
in our content while we implement these changes.

i r ' ownload firmware, associated files (such as AOP, EDS, an , and access product release
Download Firmware, AOP Download f d files (such as AOP, EDS, and DTM), and duct rel
EDS. and Other Files notes from the Product Compatibility and Download Center at rok.auto/pcdc.
I
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Preface

Summary of Changes This manual contains new and updated information. This list includes substantive updates
only and is not intended to reflect all changes. Change bars identify changes in the manual.
Topic Page
Added information to the list of controller replacements 9
Added to the Additional Resources list 1
Added a description of ControlLogix 5530 controllers 14
Updates to the controller Considerations section 16

Added ControlLogix 5590 controllers to the Features on ControlLogix Controllers section |17

Updated information for CompactLogix 5380 and Compact GuardLogix 5380 controller
specifications

Added content to the initial descriptions of ControlLogix 5580 and GuardLogix 5580
systems description

Updated information in the ControlLogix 5570 and ControlLogix 5580 controllers product 9
comparison table

Updated information in the GuardLogix 5570 and GuardLogix 5580 controllers product
comparison table

Updated the differences between Controller Properties tabs between ControlLogix 5570
and ControlLogix 5580 controllers, and GuardLogix 5570 and GuardLogix 5580 controllers

()
(=2

Added information to the Advanced tab in the Controller Properties dialog box
description for ControlLogix 5580 controllers

Updated the screenshot of the Advanced tab in the Controller Properties dialog box for 37
ControlLogix 5580 controllers

Updated the screenshot of the Capacity tab in the Controller Properties dialog box for

ControlLogix 5580 controllers 5
Updated the information about the Safety tab in the Controller Properties dialog box for m
ControlLogix 5570 and 5580 controllers

Added information about the OPC UA tab in the Controller Properties dialog box for 45
ControlLogix 5580 controllers

Added Chapter 3, Replacement Considerations with ControlLogix 5530 Systems, to 53
describe difference between ControlLogix 5580 systems and ControlLogix 5590 systems
Updated information in the CompactLogix Controllers product comparison table 82
Added information about Safety Signature in Run Mode 18
Added information about Safety Level Configuration 18
Added information about Safety Network Number with ControlLogix 5590 controllers n9
Updated the Redundancy chapter to add Logix SIS and redundancy systems information 129
with ControlLogix 5590 controller information

Added information about Front Port Crossload with ControlLogix 5590 controllers 132
Added information to the Data Transfer section 132
Added information to section Unconnected Message Buffers 140
Added information to section Motion Applications 14
Added information to the 4-character display message list 180
Added a new message for the 4-character display on ControlLogix 5530 controllers 180

Updated information about the MOD status indicator on ControlLogix 5590 controllers {181

Updated information about the 0K status indicator on ControlLogix 5570 and

5580 controllers 18]
/Slggggrinformation about ControlLogix 5590 controllers to the Controller Web Pages 183
Added information about the ControlLogix 5530 controllers’ Home web pages 185
Added information to the Diagnostics web page description 188
Added information about the ControlLogix 5590 controllers’ Diagnostics web pages 188

Added information about the ControlLogix 5590 controllers’ Ethernet Port web page 189

Added information about the ControlLogix 5590 controllers’ Advanced Diagnostics

web page 190
Added information about the ControlLogix 5590 controllers’ Advanced Diagnostics - 191
Ethernet Ports web pages

Added information on how to migrate a PIDE instruction to a PPID instruction 223
Added a History of Changes 267
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Preface

Additional Resources

These documents contain additional information concerning related products from Rockwell

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

Resource

Description

EtherNet/IP Network Devices User Manual, publication ENET-UMO0G
ControlLogix EtherNet/IP Network Devices User Manual, publication 1756-UM004
ControlNet Network Configuration User Manual, publication CNET-UMOO1
ControlNet to EtherNet/IP Migration Reference Manual, publication CNET-RMOO1.
DeviceNet Network Configuration User Manual, publication DNET-UM004

EtherNet/IP™, ControlNet®, and DeviceNet®
Networks

Logix 5000 Controllers Common Procedures Programming Manual, publication 1756-PMO001

Logix Controllers Instructions Reference Manual, publication 1756-RM009

Logix 5000 Controllers Advanced Process Control and Drives Instructions Reference Manual, publication 1756-RM006
Logix 5000 Controllers Motion Instructions Reference Manual, publication MOTION-RM002

Logix 5000 Controllers Import/Export Reference Manual, publication 1756-RM084

Logix 5000® Software and Programming

1756 ControlLogix Controllers Technical Data, publication 1756-TD001

ControlLogix 5590 Controllers Installation Instructions, publication 1756-IN900
ControlLogix 5590 Controller User Manual, publication 1756-UM300

ControlLogix 5580 Controllers Installation Instructions, publication 1756-IN043

Logix SIS Reference Manual, publication 1756-RM015

ControlLogix 5590 High Availability Systems User Manual, publication 1756-UM301
ControlLogix 5580 and GuardLogix 5580 Controllers User Manual, publication 1756-UM543
ControlLogix 5580 Redundant Controller User Manual, publication 1756-UMQ15
ControlLogix 5570 Redundancy User Manual, publication 1756-UM535

High Availability System Reference Manual, publication HIGHAV-RM002

ControlLogix Power Supply Installation Instructions, publication 1756-IN619
ControlLogix Redundant Power Supply Installation Instructions, publication 1756-IN620
ControlLogix Chassis Installation Instructions, publication 1756-IN621

1756 ControlLogix Chassis Specifications Technical Data, publication 1756-TD006

ControlLogix and GuardLogix, Controllers, Chassis,
and Power Supply

CompactLogix 5380 Controller Specifications Technical Data, publication 5063-TD002
CompactLogix 5380 Controllers Installation Instructions, publication 5069-IN013

CompactLogix 5380 and Compact GuardLogix 5380 Controllers User Manual, publication 5063-UMO01
CompactLogix 5370 Controllers User Manual, publication 1763-UM021

CompactLogix 5370 L3 Controllers Quick Start, publication IASIMP-0S023

1768 CompactLogix Controller User Manual, publication 1768-UM001

Compact GuardLogix User Controllers Manual, publication 1768-UM002

CompactLogix and Compact GuardLogix
Controllers

Industrial Automation Wiring and Grounding Guidelines, publication 1770-4.1

Provides general guidelines for installing a
Rockwell Automation industrial system.

Product Certifications website, rok.auto/certifications.

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

Technical Documentation Center website, rok.auto/techdocs.

Quickly access and download technical
specifications, installation instructions, and user
manuals.

Product Compatibility and Download Center (PCDC) website, rok.auto/pcde

Download firmware, associated files (such as AQP,
EDS, and DTM), and access product release notes.
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http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/1756-rm006_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/motion-rm002_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/motion-rm001_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/motion-rm002_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/1756-rm084_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/1756-rm084_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/td/1756-td001_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/in/1756-in900_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/1756-um900_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/in/1756-in043_-en-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/rm/1756-rm015_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/1756-um901_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/1756-um543_-en-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/um/1756-um015_-en-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/um/1756-um535_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/highav-rm002_-en-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/in/1756-in619_-en-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/in/1756-in620_-en-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/in/1756-in621_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/td/1756-td006_-en-e.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/td/5069-td002_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/in/5069-in013_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/5069-um001_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/1769-um021_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/qs/iasimp-qs023_-en-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/um/1768-um001_-en-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/um/1768-um002_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/in/1770-in041_-en-p.pdf
https://www.rockwellautomation.com/en-us/support/documentation/product-certifications.html
https://www.rockwellautomation.com/en-us/support/documentation.html
https://rok.auto/pcdc

Preface

Notes:
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This publication features these controllers, and where applicable, the controllers are known
as:

Controller Family | Includes these controllers
5590 controllers ControlLogix® 5590 controllers
5580 controllers ControlLogix 5580 and GuardLogix® 5580 controllers

CompactLogix® 5380, Compact GuardLogix 5380 SIL 2, and
Compact GuardLogix 5380 SIL 3 controllers

5570 controllers ControlLogix 5570 and GuardLogix 5570 controllers

5370 controllers CompactLogix 5370 and Compact GuardLogix 5370 controllers

1769-L3 controllers | CompactLogix 1769-L31, 1769-L32C, 1769-L32E, 1763-L35CR, 1769-L35E controllers
1768-L4 controllers  |1768 CompactLogix and 1768 Compact GuardLogix L4 controllers

5380 controllers

This publication provides a reference to controller capabilities and how:
« 5590 controller capabilities differ from the 5580/5570 controllers.
5580 controller capabilities differ from 5570 controllers.

« 5380 controller capabilities differ from the 5370 controllers.

IMPORTANT  Any user or third-party developer of communications software to a
ControlLogix or CompactLogix controller must fully follow the Logix
5000° Data Access Programming Manual, 1756-PM020.

Beginning with Logix controller families 5380 and 5580, the full
implementation and enforcement of the CIP™ specification standard for
ANSI Extended Symbolic 0x91 is required, as documented in the above
referenced publication and the ODVA CIP specification.

Any custom or third-party communications software, which previously
only supported ANSI Extended Symbolic 0x61, must be updated to
communicate to these new controllers.

Previous Logix controller families CompactLogix L1, L2, L3, 5370 and
ControlLogix 5550, 5560, 5570 continue to support both the 0x91 CIP
Standard and the older, no longer in use, 0x61.
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All 5590 controllers support the following applications:
+ Standard
« Safety
« High availability (redundancy and Logix SIS applications)

Select catalogs also offer Process capabilities in addition to the features above.

Supporting the Integrated Architecture® and FactoryTalk® ecosystem, the 5590 controllers are
designed for faster performance, enhanced capacity and optimized productivity.

IMPORTANT  ControlLogix 5590 controllers require a NEMA 1 or equivalent,
windowless, metal enclosure.

Enhanced Performance and Capacity

5590 controllers have enhanced performance and capacity compared to all previous
generation controllers. Enhancements include:

- Faster scan times for both non-redundant and high availability (HA) applications.
« AlI5590 controllers include both standard and safety memory.

« There are increased memory offerings. As a result, 5590 controllers offer larger and
smaller memory options to meet your specific needs.

« Second Ethernet port for EtherNet/IP™ network connection.
« Increased EtherNet/IP node limits.
« Improved performance in Integrated Motion over EtherNet/IP networks.

« Improved redundancy performance with the new EtherNet/IP front port crossload
functionality.

» Designed and built for use in harsh environments.

Security Certification

5590 controllers are CIP Security-capable and are IEC-62443-4-2 SL 1 security certified.
EtherNet/IP Network Functionality

5590 controllers have two 1Gb, RJ45 network ports. You no longer need a 1756 ControlLogix
EtherNet/IP communication module in the same chassis or a 17783-ETAP to connect the
controllers to DLR or Linear networks.

Additionally, Dual-IP mode lets you simultaneously connect 5590 controllers to enterprise-level
networks via one port 1and to device-level networks via port 2.

IMPORTANT  When Redundancy is enabled on a 5590 controller, the front port is
disabled except for front port crossload.

Safety Applications

ControlLogix 5590 controllers are IEC 61508 SIL 2/PLd-certified. They are also IEC 61508 SIL 3/
PLe-certified in the following applications:

» Logix SIS applications
« With a ControlLogix 5590 safety partner in non-Logix SIS safety applications

IMPORTANT  ControlLogix 5590 controllers are safety-enabled by default. If you don't
want to use safety features, you can disable safety in the Studio 5000
Logix Designer® software project Controller Properties dialog box but
are not required to do so.
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Comparisons to GuardLogix 5580 controllers throughout this publication represent the
ControlLogix 5590 controllers’ functionality and performance when they are safety-enabled.

Harsh Environments

ControlLogix-XT™ 5590 controllers are designed for use harsh environments. You use 5590

controllers with XT in the catalog number in these environments.

Process Applications

ControlLogix-XT 5590 Pracess controllers let you design ControlLogix systems that focus on
plant-wide process control. You use 5590 controllers with a P in the catalog number for

process control.

Migrate to 5590 Controller Applications

You can migrate from any previous ControlLogix controller family to 5590 controllers.

However, there are differences between 5570 controllers and 5580 controllers and differences
between 5580 controllers and 5590 controllers that you should be aware of before migrating.

Those differences are described in the Replacement Considerations chapters later in this
publication. We strongly recommend that you complete the following path to convert to 5590

controllers.

Table 1- Replacement Considerations Chapters to Read

Controller Application

Target Migration Application

Relevant Replacement
Considerations Chapters

5570 controllers

5590 controllers

Chapter 2
Chapter 3

5580 controllers

5590 controllers

Chapter 3

GuardLogix 5570 controllers

5590 controllers (safety-enabled)

Chapter 2
Chapter 3
Chapter 5

GuardLogix 5580 controllers

5590 controllers (safety-enabled)

Chapter 3
Chapter 5

5570 controllers redundancy

5590 controller redundancy

Chapter 2
Chapter 3
Chapter 6

5580 controller redundancy

5590 controller redundancy

Chapter 3
Chapter 6

5580 controller Logix SIS

5590 controller Logix SIS

Chapter 3
Chapter 6
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Throughout this manual, the following apply:

Catalog numbers followed by a "K" indicate a conformal coating option.

Guidelines that reference a ControlLogix 5570 controller also apply to a ControlLogix
5560 controller.

There are references to controller project versions. Controller project versions 20 or
earlier are created in RSLogix 5000° software. Controller project versions 21 or later are
created in the Studio 5000 Logix Designer® environment, referred to as the Logix
Designer application throughout this publication.

Not all controllers are available with all versions of RSLogix 5000 software or the Logix
Designer application.

For example, CompactLogix 5370 L3 controllers are available in RSLogix 5000 software,
version 20 and the Logix Designer application, version 21 or later.

Unless otherwise indicated, the graphics that are used throughout manual are the same
for 5380 and 5580 contrallers.

ControlLogix 5580 and GuardLogix 5580 controllers use Secure Digital (SD) cards and
ControlLogix 5590 controllers use microSD™ cards. Throughout this manual, the term
memory card means either type. Where necessary, the card type is specified.

For more information on what memory cards the controllers support, see the
ControlLogix and GuardLogix Controller Specification Technical Data, publication

1756-1D001.

Product compatibility information and release notes are available online within the Product
Compatibility and Download Center (PCDC) website, rok.auto/pcdc
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Features on ControlLogix
Controllers

Table 2 - Features - ControlLogix Controllers Features

The following table indicates the Studio 5000 Logix Designer environment version in which
product features are available on 5570, 5580 and 5590 controllers.

Controllers
Feature ControlLogix 5570 ControlLogix 5580 .
GuardLogix 5570 GuardLogix 5580 ControlLogix 5590
New controllers in
version 28:
« 1756-L83E
« 1756-L85E
New controllers in
version 29:
« 1756-L8IE
« 1756-L82E
« 1756-L84E
New'controllers in
version 31: New controllers in
« 1756-L8IES version 38:
New controllers in + 1756-L82ES - 1756-L902TS,
version 18: « 1756-L83ES 1756-L905TS,
« 1756-L73 « 1756-L84ES 1756—L308TS,
« 1756-L75 « 1756-L8SP 1756-L915TS,
New controllers in version 19: 1756-L925TS,
« 1756-L72 New controllers in 1756-L950TS,
« 1756-L74 version 33: 1756-L980TS,
e | W
i i 1756-L82E-NSE, . - .
Hardware support gg}lg]]czontrollers nversion 1756-L83E-NSE, 1756-1L905TSXT,
. 1756-L71 1756-L84E-NSE, 1756-L908TSXT,
« T756-L73XT 1756-L85E-NSE 1756-L915TSXT,
1756-L72S « 1756-L8IEXT, 1756-L925TSXT,
: 1756-L82EXT, 1756-L950TSXT,
« 1756-L73S, 1756-L73SXT 1756-L83EXT, 1756-L980TSXT,
« 1756-L7SP 1756-LB4EXT, « 1756-L9SPXT
N woller . 1756-L85EXT 1756-L905TPSXT,
ew controller in version . ~ ) 1756-L915TPSXT,
20.12:1756-L71S };gg_kgg@mfg&w]EPXT’ 1756-L950TPSXT,
LB3EPXT, 1756-L85EP/ 1756-L980TPSXT,
1756-L85EPXT 1756-L9SPXT
New controllers in
version 35:
« 1756-L8IEXTS/1756-
LBIESXT
« 1756-L82EXTS/1756-
L82ESXT
« 1756-L83EXTS/1756-
L83ESXT
« 1756-L84EXTS/1756-
L84LESXT
« 1756-L8XTSP/1756-L8SPXT
: Dual, embedded Ethernet
Single embedded Ethernet !
1Gbps Ethernet port | Not applicable port that supports up to 1 ports that each support up

Gbps communication rate

to 1Gbps communication
rate

EtherNet/IP™ modes:

« Dual-IP mode
« DLR/Linear mode

Not applicable

Not supported

Version 38 or later support
Dual-IP mode and DLR/
Linear mode

Instruction-based
alarms (ALMA, ALMD)

All versions

Version 29 or later

Version 38 or later

Tag-based Alarms

Not applicable

Version 31 or later

Version 38 or later

Integrated Motion on

EtherNet/IP All versions Version 28 or later Version 38 or later
SERCOS motion All versions Version 31 or later Version 38 or later
Analog motion All versions Version 31 or later Version 38 or later
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Table 2 - Features - ControlLogix Controllers Features

Controllers
Feature ControlLogix 5570 ControlLogix 5580 .
buardLogix 5570 buardLogix 5580 ControiLogix 5590
Version 20 or later for Version 31 or later with these
ControlLogix 5570 GuardLogix 5580 controllers:
controllers only, along with | 1756-L81ES
components of the « 1756-L82ES
ControlLogix system that are |« 1756-L83ES
type-approved and certified |, 1756-184ES
for use in SIL 2 applications, | achieve SIL 2/PLd with the
according to IEC 61508. 0 luseof a primary safety
For more information, see  |controller, the safety task,
the Using ControlLogix in SIL |and safety /0.
Izn/tF?qurated safety SIL 2 Applications Safety Version 35 or later with Version 38 or later
Reference Manual, these GuardLogix-XT™ 5580
publication 1756-RM0O01. controllers:
« 1756-L8IEXTS
Version 28 or later with « 1756-L82EXTS
these GuardLoqix 5570 « 1756-L83EXTS
controllers and safety « 1756-L84LEXTS
partner: Achieve SIL 2/PLd with the
« 1756-L71S and 1756-L7SP | \ca of a primary safety
+ 1756-L728 and 1756-L7SP | controller, the safety task,
« 1756-L738 and 1756-L7SP | and safety I/0.
Version 31 or later with these
GuardLogix 5580 controllers
and safety partner:
« 1756-L81ES
- 1756-182ES
Version 28 or later with « 1756-L83ES .
these GuardLogix 5570 « 1756-L84ES Version 38 or later when
controllers and safety . 1756-L8SP used with a safety partner in
Integrated safety SIL partner: non-redundant safety
S/PLe + T756-L71S and T756-L7SP | Version 35 o later with | PRICations of without the
- 1756-L725 and T756-L7SP | these GuardLogix XT 5580 |POTEET 2 0%
. 1756-L73$ and 1756-L7SP | controllers: PP
« T756-L8IEXTS
« 1756-L82EXTS
« 1756-L83EXTS
« 1756-L84EXTS
« 1756-L8XTSP
PanelView™ 5000
graphic terminal Version 27 or later Version 29 or later Version 38 or later
support
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Table 2 - Features - ControlLogix Controllers Features

Controllers
Feature ControlLogix 5570 ControlLogix 5580 .
GuardLogix 5570 GuardLogix 5580 ControiLogix 5590
High Availability Systems
ControlLogix 5570 Version 33 or later for
Redundancy controllers - Versions 19, 20, |ControlLogix 5580 Version 38 or later
24, and 30 or later controllers'?
. Version 37 or later for .
Logix SIS Not supported GuardLogix 5580 controllers Version 38 or later
Front Port Crossload
- Redundancy and | Not supported Not supported Version 38 or later
Logix SIS
PhaseManager™ All versions Version 32 or later Version 38 or later
SequenceManager™ | Version 28 or later Version 35 or later'® Version 38 or later
Drive-based CIP
Safety™ stopping . . .
functions (STO) Version 30 or later Version 31 or later Version 38 or later

monitored/timed SS1)

Controller-based CIP
Safety stopping and
monitoring functions
(SS1, $S2, SOS, SLS,
SLP, SDI)

Not applicable

Version 31 or later

Version 38 or later

Secured Data
Exchange

Version 30 or later

Version 32 or later

Version 38 or later

Controller-based Audit
Log

Version 30 or later

Version 32 or later

Version 38 or later

Controller Change

Version 30 or later

Version 32 or later

Version 38 or later

Detection
Emulate All versions - -
Version 33 or later for
ControlLogix 5580
®
FactoryTalk Not supported controllers Version 38 or later

Logix Echo

Version 35 or later for
GuardLogix 5580 controllers

(1) ControlLogix 5580 or 5530 controllers do not support this type of SIL 2 application.
(2) ControlLogix 5530 and ControlLogix 5580 controllers who are enabled for redundancy experience no reduction in memory

from a standard use ControlLogix 5590 and ControlLogix 5580 controller, respectively.
(3) For ControlLogix-XT 5590 Process controllers, ControlLogix 5580 Process controllers and CompactLogix 5380 Process

controllers only.

(4)  Only the safety-enabled ControlLogix 5590, GuardLogix 5570, GuardLogix 5580, Compact GuardLogix 5370, and Compact
GuardLogix 5380 controllers support drive-based CIP Safety.
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Features on CompactLogix The following table indicates the Studio 5000 Logix Designer environment version in which
Controllers product features are available on 5380 contraollers.

Table 3 - Features - CompactLogix Controllers

CompactLogix Controllers

Feature CompactLogix 5370 L3 CompactLogix 5380
Compact GuardLogix 5370 L3 Compact GuardLogix 5380

New controllers in version 28:
- 5069-L320ER
» 5069-L340ERM

New controllers in version 29:

« 5069-L306ER, 5069-L306ERM

« 5069-L310ER, 5069-L310ER-NSE,
5069-L310ERM

« 5069-L320ERM

» 5069-L330ER, 5069-L330ERM

« 5069-L340ER

« 5069-L350ER

New controllers in version 30:

« 5069-L350ERM

« 5069-L380ERM

« 5069-L3100ERM

New controllers in version 31:
5069-L306ERS2
5069-L306ERMS2
5069-L310ERS2
5069-L310ERMS2
5069-L320ERS2
5069-L320ERMS2
5069-L330ERS2
5069-L330ERMS2
5069-L340ERS2
5069-L340ERMS2
5069-L350ERS2
5069-L350ERMS2
5069-L380ERS2
5069-L380ERMS2
5069-L3100ERS2
5069-L3100ERMS2

New controllers in version 28:
« 1769-L30ERMS
« 1769-L33ERMS
« 1769-L36ERMS

New controllers in version 31:
Hardware support « 1769-L37ERM

« 1769-L37ERMS

« 1769-L38ERM

« 1769-L38ERMS

« 1769-L38ERMO

« 1769-L38ERMOS

New controllers in version 32:
5069-L306ERMS3
5069-L310ERMS3
5069-L320ERMS3
5069-L330ERMS3
5069-L340ERMS3
5069-L350ERMS3
5069-L380ERMS3
5069-L3100ERMS3

New controllers in version 33:

« 5069-L320ERP

« 5069-L340ERP

« No new controllers in versions 34 or later
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Table 3 - Features - CompactLogix Controllers

CompactLogix Controllers

Feature CompactLogix 5370 L3 CompactLogix 5380
Compact GuardLogix 5370 L3 Compact GuardLogix 5380
16bps Ethernet port |Not supported Dual, embedded Ethernet ports that each

support up to 1Gbps communication rate

EtherNet/IP™ modes:
« Dual-IP mode
« DLR/Linear mode

DLR/Linear mode in all versions that support
CompactLogix 5370 L3 controllers

CompactLogix 5380 Controllers Version 28
or later - DLR/Linear mode

CompactLogix 5380 Controllers Version 29
or later - Dual-IP mode and DLR/Linear

Compact GuardLogix 5380 Controllers
Version 31 or later - Dual-IP mode and DLR/
Linear

Instruction-based
alarms (ALMA, ALMD)

All versions

Version 29 or later

Tag-based Alarms

Not applicable

Version 31 or later

Integrated Motion on
EtherNet/IP

Al versions'”

Version 28 or later"!

SERCOS motion

Not supported

Not supported

Analog motion

Not supported

Not supported

Integrated safety SIL
2/PLd

Not supported

Version 31 or later with these Compact
GuardLogix 5380 controllers:

« 5069-L306ERS2

5069-L306ERMS2

5069-L310ERS2

5069-L310ERMS2

5069-L320ERS2

5069-L320ERMS2

5069-L330ERS2

5069-L330ERMS2

5069-L340ERS2

5069-L340ERMS2

5069-L350ERS2

5069-L350ERMS2

5069-L380ERS2

5069-L380ERMS2

5069-L3100ERS2

« 5069-L3100ERMS2

Achieve SIL 2/PLd with the use of the SIL2/
PLd capable safety controller, the safety
task, and safety /0.

Integrated safety SIL
3/PLe

Version 28 or later with these Compact
GuardLogix 5370 L3 controllers:

« 1769-L30ERMS

1769-L33ERMS

1769-L3BERMS

1769-L36ERMOS

1769-L37ERMS

1769-L37ERMOS

1769-L38BERMS

1769-L38ERMOS

Version 32 or later with these Compact
GuardLogix 5380 controllers:

« 5069-L306ERMS3

5069-L310ERMS3

5069-L320ERMS3

5069-L330ERMS3

5069-L340ERMS3

5069-L350ERMS3

5069-L380ERMS3

« 5069-L3100ERMS3

Achieve SIL 3/PLe with the use of the SIL3/
PLe capable safety controller, the safety
task, and safety 1/0.
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Table 3 - Features - CompactLogix Controllers

CompactLogix Controllers

Feature CompactLogix 5370 L3 CompactLogix 5380
Compact GuardLogix 5370 L3 Compact GuardLogix 5380

PanelView™ 5000

graphic terminal Version 27 or later Version 29 or later

support

Redundancy Not supported Not supported

PhaseManager™ All versions Version 32 or later

SequenceManager™ | Version 28 or later Version 35 or later®)

Drive-based CIP

Safety™ stopping . .

functions (ST Version 30 or later Version 31 or later

monitored/timed SS1)

Controller-based CIP

Safety stopping and
monitoring functions |Not applicable Version 31 or later
(SS1, 852, SOS, SLS,
SLP, SDI)
Eigﬁ;{;gata Version 30 or later Version 32 or later
ESQH othler—based Version 30 or later Version 32 or later
Controller Change . .
Detection Version 30 or later Version 32 or later
Emulate All versions -
CompactLogix 5380 - Version 35 or later
FactoryTalk® Not supported Compact GuardLogix 5380 - Verison 36 and
Logix Echo later

(1) Not all CompactLogix 5370 L3 or CompactLogix 5380 controllers support Integrated Motion on an EtherNet/IP network.
(2) Only the safety-enabled ControlLogix 5590, GuardLogix 5570, GuardLogix 5580, Compact GuardLogix 5370, and Compact
GuardLogix 5380 controllers support the CIP Safety protocol that is needed for the Safe Torque Off (STO) function.

The Integrated Architecture® system can help you plan and configure a system, and migrate
system architectures. For more information, go to Product Selection and Configuration on the
Rockwell Automation website.

Rockwell Automation can help you in the following ways:
» To get the most out of your current equipment.
« Todetermine your next steps.
+ To plan for the transition to newer technology.

You can migrate all at once or use our unique, phased approach. The phased approach helps
you minimize the costs, risks, and complexities that are present when you manage legacy
products and systems. Regardless of the migration approach that you take, Rockwell
Automation has the tools and the experience to guide you through the transition.

For more information, see Migration Solutions Brochure, publication MIGRAT-BRO02.
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Chapter 2

Replacement Considerations with
ControlLogix 5580 and GuardLogix 5580

Systems

This chapter describes features and functions that are associated with the ControlLogix®

5580 and GuardLogix® 5580 controllers.

This chapter features these controllers, and where applicable, the controllers are known as:

Controller Family

Includes these controllers

5580 controllers

ControlLogix 5580 and GuardLogix 5580 controllers

5570 controllers

ControlLogix 5570 and GuardLogix 5570 controllers

It is not an exhaustive list of the features and functions available with the controllers.
« Embedded 10/100/1000 Mbps Ethernet port
«  Higher performance and capacity including:
- Motion Processing: 256 total axes

Total I/0 packets processing: 128,000 pps
320 unconnected message buffers

- 256 simultaneous cached message instructions in the running state
- Support for up to 300 EtherNet/IP™ nodes

«  Support for standard and safety I/0 modules over an EtherNet/IP™ network
Safety I/0 modules are only supported with GuardLogix 5570 and GuardLogix 5580

controllers

»  Change Ethernet port speed without a module reset
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Minimum Requirements

The 5570 and 5580 controllers have these minimum requirements.

ControlLogix Controllers Minimum Requirements

Requirement, Minimum

ControlLogix 5570 Controller

ControlLogix 5580 Controller

Chassis

1756-A4, 1756-A7, 1756-A10, 1756-A13, 1756-A17
Series A, Series B, and Series C

1756-A4, 1756-A4K, 1756-A7, 1756-A7K, 1756-A10, 1756-A10K, 1756-
A13, 1756-A13K, 1756-A17, 1756-AT7K

0 °C < Ta < +60 °C (+32 °F < Ta < +140 °F) for Series C Chassis

0 °C < Ta < +50 °C (+32 °F < Ta < +122 °F) for Series B Chassis

Programming Software

Studio 5000 Logix Designer® Application, Version 21.00.00
or later
RSLogix 5000® Software Version 20.00.00 or earlier

Studio 5000 Logix Designer Application, Version 28.00.00
or later

GuardLogix Controllers Minimum Requirements

Requirement, Minimum

GuardLogix 5570 Controller

GuardLogix 5580 Controller

Chassis

1756-A4, 1756-A7, 1756-A10, 1756-A13, 1756-A17
Series A, Series B, and Series C

1756-A4, 1756-A4K, 1756-A7, 1756-A7K, 1756-A10, 1756-A10K, 1756~
A13, 1756-A13K, 1756-A17, 1756-A17K

Operating in SIL 2/PL d Configuration:

0°C < Ta < +60 °C (+32 °F < Ta < +140 °F) for Series C Chassis

0°C < Ta < +50 °C (+32 °F < Ta < +122 °F) for Series B Chassis

Note: If operating above +55 °C (+131 °F), modules greater than
6.2 W shall not be installed in slots adjacent to the controller.

Operating in SIL 3/PL e Configuration:
0°C < Ta < +60 °C (+32 °F < Ta < +140 °F) for Series C Chassis
0 °C < Ta < +50 °C (+32 °F < Ta < +122 °F) for Series B Chassis

Programming Software

Studio 5000 Logix Designer Application, Version 21.00.00 or later
RSLogix 5000 Software Version 20.00.00 or earlier

Studio 5000 Logix Designer Application Version 31.00.00 or later

Product Comparison This section compares:
«  ControlLogix 5580 controllers to ControlLogix 5570 controllers
+  GuardLogix 5580 controllers and GuardLogix 5570 controllers
ControlLogix Controllers
The ControlLogix 5580 controllers and ControlLogix 5570 controllers operate similarly, with
some differences.
Attribute ControlLogix 5570 Controller ControlLogix 5580 Controller

Controller Memory

4...32 MB user memory

« 1756-L8IE, 1756-L81E-NSE, 1756-L81EXT, 1756-L81EP: 3 MB

« 1756-L82E, 1756-L82E-NSE, 1756-L82EXT: 5 MB

« 1756-L83E, 1756-L83E-NSE, 1756-L83EXT, 1756-L83EP: 10 MB
« 1756-L84E, 1756-L84E-NSE, 1756-L84EXT: 20 MB

» 1756-L85E, 1756-L85E-NSE, 1756-L85EXT, 1756-L85EP: 40 MB

1/0 Memory

0.98 MB

Not applicable”

Remote I/0 modules supported

« 1794 FLEX™ /0

« 1769 Compact I/0™

« 1756 ControlLogix I/0
« 1734 POINT /0™

« 1732E ArmorBlock®
« 1715 Redundant 1/0

. 5094 FLEX 5000° 1/0?

- 5069 Compact 5000° 1/09
5034 PointMax™ 1/0)

5032 ArmorBlock 5000° 1/0%)
5015 FLEXHA 5000™ 1/01°)
1794 FLEX 1/0

1769 Compact I/0

1756 ControlLogix I/0

1734 POINT 1/0

1732E ArmorBlock

« 1715 Redundant I/0

24
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Attribute

ControlLogix 5570 Controller

ControlLogix 5580 Controller

Ethernet performance

Not applicable

10/100/1000 Mbps

I EtherNet/IP nodes supported, max

Controller connections: a total of 500 connections that are used
for Ethernet 1/0 and Ethernet Messaging.

Count the number of Ethernet nodes included in the I/0
configuration section of the Logix Designer application project.
For more information, see Nodes on an EtherNet/IP Network on
page 33.

Logix Designer application, version 28:

» 1756-L83E: 100

« 1756-L85E: 300%)

Logix Designer application, version 29:

« 1756-L81E: 60

« 1756-L82E: 80

« 1756-L83E: 100

« 1756-L84E: 150

- 1756-L85E: 300%)

Logix Designer application, version 30 or later:

« 1756-L81E, 1756: 100

« 1756-L82E: 175

« 1756-L83E: 250

« 1756-L84E: 250

« 1756-L85E: 300(%)

Logix Designer application, version 33 or later:

« 1756-L81E-NSE, 1756-L81EXT, 1756-L81EP: 100

« 1756-L82E-NSE, 1756-L82EXT: 175

« 1756-L83E-NSE, 1756-L83EXT, 1756-L83EP: 250

« 1756-L84E-NSE, 1756-L84EXT: 250

« 1756-L85E-NSE, 1756-L85EXT, 1756-L85EP: 300(¢)

1/0 Capacity (Class 0/1) -

packets/second (7)(8)

Not applicable

« 128,000 without CIP Security™
« 40,000 with integrity
» 20,000 with integrity and confidentiality

Message Rate Capacity HMI/MSG (Class 3

) - messages/second 7 ¢X9)

front port

Not applicable

backplane“m

backplane in Logix redundancy“m

« 2000 without CIP Security
+ 1500 with integrity
+ 900 with integrity and confidentiality

« 4000 via local communication modules

« 2000 via local communication modules

Unconnected message buffers

20 outgoing buffers, configurable to 40
4 incoming buffers

320 incoming buffers
448 outgoing buffers

Concurrent cached message
instructions in the running state

32, drawn from the 500 total connections supported by the
controller

256 dedicated buffers

HMI and Messaging (Class 3)

Drawn from the 500 total connections supported by the
controller

512 dedicated messages (256 incoming messages and 256
outgoing messages)

Integrated motion

« EtherNet/IP network
« SERCOS interface
« Analog options (encoder input, LDT input, SSI input)

« EtherNet/IP network
« SERCOS interface®
« Analog options (encoder input, LDT input, SSI input)“)

128, any combination of these supported axis types:
- CIP™

256, any combination of these supported axis types:

« Consumed
. . CIP
. « Virtual
Motion axes o . « Consumed
« Position loop drives .
« Virtual
= Servo « Position loop drives
« Servo drive
« Generic
Axes/ms over backplane 8 19
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Attribute ControlLogix 5570 Controller ControlLogix 5580 Controller
20 when you use the built-in EtherNet/IP port at 1 Gbps.
Axes/ms over EtherNet/IP port Not applicable Rockwell Automation recommends that you use the built-in
EtherNet/IP port for high-performance motion applications.
800 mA @ 5.V DC 12A@5.1vDC

Voltage and current ratings 50mA @12V DC 5.0 mA @ 1.2V DC

« 1756-ESMCAP capacitor energy storage module (removable)

« 1756-ESMNSE capacitor energy storage module (removable)

« 1756-ESMNRM capacitor energy storage module
(nonremovable)

Energy storage module Embedded in controller, nonremovable

Weight, approx 0.25 kg (0.551b) 0.394 kg (.868 Ib)
: 3 - on USB port
Wire category™ §-onUSB port 2-on Ethefnet port

- . Ethernet cabling and installation according to
Wire size Not applicable IEC 61918 and IEC 61784-5-2

« Astage 1reset clears the user application program and
memary, but retains the controller IP address.

« Astage 2 reset returns the controller to out-of-box settings
(including firmware), and clears all network settings.

Reset Button Not applicable

(1) The 5580 controllers allocate memory as needed, so there is no dedicated 1/0 memory space.

(2) With Studio 5000 Logix Designer application, version 32.00.00 or later.

(3) With Studio 5000 Logix Designer application, version 31.00.00 or later.

(4)  With Studio 5000 Logix Designer application, version 36.00.00 or later.

(5) With Studio 5000 Logix Designer application, version 35.00.00 or later.

(6) This is the recommended maximum. Additional EtherNet/IP nodes may be possible depending on remaining controller resources.

(7) 170 numbers are maximums; they assume no HMI/MSG. HMI/MSG numbers are maximums, they assume no I/0. Maximums assume that the processor is the target, not the originator. Packet
rates vary depending on packet size. For more details, see Troubleshoot EtherNet/IP Application Technique, publication ENET-AT0Q3, and the EDS file for a specific catalog number.

(8) For information on integrity and confidentiality, see the CIP Security with Rockwell Automation Products Application Technique, publication SECURE-ATQO1.
(9) Maximums assume that the processor is the target, not the originator.

(10) Controller performance not impacted by CIP Security.

(1) Use this conductor category information for planning conductor routing. See the Industrial Automation Wiring and Grounding Guidelines, publication 1770-4.1.

GuardLogix Controllers

The GuardLogix 5580 controllers operate similarly to the GuardLogix 5570 controllers, with
some differences.

Attribute GuardLogix 5570 Controller GuardLogix 5580 Controller
;Rimﬁgmnt;ased alarms Yes Yes
Tag-based alarms Not applicable Yes
PanelView™ 5000 Not supported Full support
. - - : +
U Ty ot
ser and Safety Memory « 1756-L72S: 4 MB + 2 MB Safety « 1756-L83ES, 1756-L83EXTS: 10 MB + 5.0 MB Safety
» 1756-L755: 8 MB + 4 MB Safety « 1756-L8AES, 1756-LB4EXTS: 20 MB + 6.0 MB Safety
1/0 Memory 0.98 MB Not applicable”
1756 ControlLogix Digital Safety 1/0 Not supported Full support with Studio 5000 Logix Designer Application,
modules supported version 32.00.00 or later, with Add-on Profile.
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Attribute

GuardLogix 5570 Controller

GuardLogix 5580 Controller

Remote I/0 modules supported

« 1794 FLEX 1/0

« 1769 Compact I/0

« 1756 ControlLogix 1/0
« 1734 POINT 1/0

« 1734 POINT Guard I/0
« 1732E ArmorBlock

« 1715 Redundant I/0

- 5094 FLEX 5000 1/0?

- 5069 Compact 5000 1/018)

- 5034 PointMax 1/01%)

- 5032 ArmorBlock 5000 1/0®)

« 5015 FLEXHA 5000 1/0®)
« 1794 FLEX /0

« 1769 Compact I/0

« 1756 ControlLogix I/0

« 1734 POINT 1/0

« 1732E ArmorBlock

« 1715 Redundant I/0

Embedded Ethernet

Not applicable

10/100/1000 Mbps

EtherNet/IP nodes supported, max

Controller connections: a total of 500 connections that are used
for Ethernet 1/0 and Ethernet Messaging.

Count the number of Ethernet nodes included in the I/0
configuration section of the Logix Designer application project.
For more information, see Nodes on an EtherNet/IP Network on
page 33.

1756-L8IES, 1756-L8IEXTS: 100

1756-L82ES, 1756-L82EXTS: 175

1756-L83ES, 1756-L83EXTS: 250

1756-L84ES, 1756-L84EXTS: 250

1/0 Capacity (Class 0/1)-
packets/second'® (7

Not applicable

128,000 without CIP Security™
40,000 with integrity
20,000 with integrity and confidentiality

Message Rate Capacity HMI/MSG (Class 3

) - messages/second (® 7

front port without safety partner

front port with safety partner

Not applicable

backplane without safety partner(s)

backplane with safety partner(S)

backplane in Logix redundancy‘s)

2000 without CIP Security
1500 with integrity
900 with integrity and confidentiality

1000 without CIP Security
750 with integrity
450 with integrity and confidentiality

4000 via local communication modules

« 2000 via local communication modules

« 2000 via local communication modules

Unconnected message buffers

20 outgoing buffers, configurable to 40
4 incoming buffers

320 incoming buffers
448 outgoing buffers

Concurrent cached message
instructions in the running state

32, drawn from the 500 total connections supported by the
controller.

256 dedicated buffers.

HMI and Messaging (Class 3)

Drawn from the 500 total connections supported by the
controller.

512 dedicated messages (256 incoming messages and 256
outgoing messages)

Integrated motion

« SERCOS interface
« Analog options (encoder input, LDT input, SSI input)
« EtherNet/IP network

« SERCOS interface
« Analog options (encoder input, LDT input, SSI input)
« EtherNet/IP network

Drive Safety Instructions with Kinetix®

5700 ERSA Drives Not applicable Yes
(I\:;Elzéwp%gi(/ilgaé%gg)rque 0ff for Drives Full support Full support
Networked Safe Torque Off for Kinetix® Full support Full support

(CIP Mode)
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Attribute GuardLogix 5570 Controller GuardLogix 5580 Controller
100, any combination of these supported axis types:
- CIP - . )
« Consumed ?SE,IF?ny combination of these supported axis types:
. « Virtual
Motion axes o . « Consumed
« Position loop drives Vi
« Virtual
» Servo « Position loop drives
« Servo drive
« Generic
Axes/ms over backplane 8 19
32 when you use the built-in EtherNet/IP port at 1Gbps.
Axes/ms over EtherNet/IP port Not applicable Rockwell Automation recommends that you use the built-in
EtherNet/IP port for high-performance motion applications.
Voltage and current ratings g%[]mni\A@? 152'%%[: ]520/;1(/? 2)11\/ ZQ/CDC

« 1756-ESMCAP capacitor energy storage module (removable)

« 1756-ESMNSE capacitor energy storage module (removable)

« 1756-ESMNRM capacitor energy storage module
(nonremovable)

Energy storage module Embedded in controller, nonremovable

Weight, approx 0.25 kg (0.551b) 0.394 kg (.868 Ib)

3 - on USB port

: (9) -
Wire category 3 - on USB port 2 - on Ethernet port

- . Ethernet cabling and installation according to
Wire size Not applicable IEC 61918 and IEC 61784-5-2

« Acontroller stage 1reset clears the user application program
and memory, but retains the controller IP address.

« Acontroller stage 2 reset returns the controller to out-of-box

settings (including firmware), and clears all network settings.

On a GuardLogix 5580 controller, the stage 2 reset also clears

safety settings and the safety signature/safety locked state.

The Safety Partner reset returns the 1756-L8SP Safety

Partner to the out-of-box settings (including firmware).

In a SIL 3 application, when you reset the GuardLogix

Controller you must also reset the 1756-L8SP Safety Partner.

Reset Button Not applicable

(1) The 5580 controllers allocate memory as needed, so there is no dedicated 1/0 memory space.
(2) With Studio 5000 Logix Designer application, version 32.00.00 or later.
(3)  With Studio 5000 Logix Designer application, version 31.00.00 or later.
(4)  With Studio 5000 Logix Designer application, version 36.00.00 or later.
(5)  With Studio 5000 Logix Designer application, version 35.00.00 or later.

(6) 1/0 numbers are maximums; they assume no HMI/MSG. HMI/MSG numbers are maximums, they assume no 1/0. Packet rates vary depending on packet size. For more details, see
Troubleshoot EtherNet/IP Application Technique, publication ENET-AT003, and the EDS file for a specific catalog number.

(7) For information on integrity and confidentiality, see the CIP Security with Rockwell Automation Products Application Technique, publication SECURE-ATQO1.
(8) Controller performance not impacted by CIP Security.
(9) Use this conductor category information for planning conductor routing. See the Industrial Automation Wiring and Grounding Guidelines, publication 1770-4.1.
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Controller Dimensions

4_

This section shows dimensional differences.

ControlLogix 5570 Dimensions

34.55 mm

(1.36in.)

_’

145.20 mm
(5.721in.)

Jj i

g
I

34.55 mm
(1.360in.)

I

A 1756-L85E

oo

NET
oo
LINK

145.2 mm
(5.117in.)

v EtherNet/IP”
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ControlLogix 5580 Dimensions

-

142.94 mm
- (5.63in.) ’
LL]E‘«@,
1IK& 0
~
- 1
@r=d
139.6 mm
(5.50in.) -

/i\

A\ 1 CAUTION 1§

=’ | THE ALUMINUM COVEER ON THE OPPOSITE SIDE OF THIS MODULE WILL BE

HOTTER THAN AMBIENT WHEN THE MODULE HAS BEEN IN OPERATION
USE CAUTION WHEN REMOVING THIS MODULE FROM THE CHASSIS
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GuardLogix 5570 Dimensions

34.55 mm 142.94 mm
© n3ein) P < (5.63in.) >
A X I=<p,
e . -

145.20 mm
(5.72in.)

GuardLogix 5580 Dimensions

34.55 mm 34.55 mm

1.360 in. (1.360in.) 139.6 mm
(1360in) r !

145.2 mm
(5.7171n.)

A\ 1 CAUTION 1 A\

THE ALUMINUM COVER ON THE OPPOSITE SIDE OF THIS MODULE WILL BE

HOTTER THAN AMBIENT WHEN THE MODULE HAS BEEN IN OPERATION
USE CAUTION WHEN REMOVING THIS MODULE FROM THE CHASSIS
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Connectors and Status This section shows the front plate differences. For more information on the status indicators
Indicators and reset button, see Chapter 9, Diagnostics and Status Indicators with ControlLogix Systems
on page 179.
ControlLogix 5570 ControlLogix 5580
v
0
Logix557x
L™
O REM;;% -
@
AN
my e,
R 6
0
— Item |Description
Item Description -
- 1 4-character Display
1 4-character Display -
- 2 Status Indicators
2 Status Indicators 3 REM RUN PROG Kevewitch
3 REM RUN PROG Keyswitch eyswite
4 Ethernet Port
4 Energy Storage Module Release -
5 Ethernet Status Indicators
5 SD Card slot behind the door” 3 m
6 SD Card slot and Reset button are behind the door.
6 USB Port 7 USET
(1) The door opens from top to bottom. ort
(1) First remove the key, then open the door from right to left.
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GuardLogix 5570 GuardLogix 5580 and Safety Partner
N 1756-L84ES 1756-L8SP
0
Logix557x
L™
O REM;-% -
P @
AN
iy e
4 > 6 Item |Description
1 4-character display
0 2 Status Indicators
3 REM RUN PROG Keyswitch

Item Description 4 SD card slot and Reset Button behind the door'”
1 4-character Display 5 USB Port
2 Status Indicators 6 Ethernet Port
3 REM RUN PROG Keyswitch 7 Ethernet Status Indicators
4 Energy Storage Module Release 8 Safety Partner Reset Button
5 Memory Card slot behind the door" (1) First remove the key, then open the door from right to left.
6 USB Port

U]

The door opens from top to bottom.
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Configure the Controller

You must consider how to best use controller resources when ControlLogix controllers
communicate over an EtherNet/IP network. There are limitations concerning how much
EtherNet/IP communication the controller supports.

Consider the following:
« Connections
o Ethernet Nodes

Connections Overview

A Logix 5000 controller provides connection resources whenever communications are
established between two devices.

Connections are used when the system contains the following conditions or activities:

« 1/0 modules, communication modules, and adapters are present in the /0
configuration of the user project

+  Produced or Consumed tags are configured in the user project
»  Connected Messages are executed in the user application
» External devices, programming terminals, or HMIs communicate with the controller

You must track the number of connections that are used when you configure a ControlLogix
5570 control system.

Nodes on an EtherNet/IP Network

When used in a Logix Designer application project, version 28 or later, 5580 controllers offer a
simplified method for counting controller resources. 5590 controllers off the same method.

When you configure a 5590 or 5580 control system, you simply count the number of Ethernet
nodes that you include in the I/0 configuration section of your Logix Designer application
project.

On the Controller Properties dialog box, the Logix Designer application project displays the
updated number of nodes that are used as you add Ethernet nodes to the project.

To see an example of how the project displays the node count, see Figure 3 on page 39.
Table 4 lists the EtherNet/IP node limits for 5580 controllers.

Table &4 - ControlLogix 5580 and GuardLogix 5580 Controllers EtherNet/IP Node Guidelines

Maximum Number of EtherNet/IP Nodes Supported

Cat. No. Logix Designer Application, Version Logix Designer Application, Logix Designer Application, Version Logix Designer Application,
28 Version 29 30 Version 31 or later

1756-L81E Not applicable 60 100 100
1756-L82E Not applicable 80 175 175
1756-L83E 100 100 250 250
1756-L84E Not applicable 150 250 250
1756-L85E 3000 30000 300 3000
1756-L81ES Not applicable 100
1756-L82ES Not applicable 175
1756-L83ES Not applicable 250
1756-L84ES Not applicable 250

(1) This is the recommended maximum. Additional EtherNet/IP nodes may be possible depending on remaining controller resources.
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Devices Included in the Node Count

Any devices that you add directly to the I/0 configuration section are counted toward the node
limits of the controller. The following are example devices that must be counted:

« Remote communication adapters

« Devices with an embedded EtherNet/IP port, such as I/0 modules, drives, and linking
devices

- EtherNet/IP devices that are connected to a communication module in the local chassis

« Remote controllers when a produce/consume connection is established between the
two controllers

»  HMI devices that are included in the 1/0 configuration tree
« Third-party devices that are directly connected to the EtherNet/IP network

Devices Excluded from the Node Count

Ethernet devices that exist on the EtherNet/IP network but are not added to the 1/0
configuration of the project do not count as nodes. These items are not added to the 1/0
configuration and are not considered nodes:

«  Computer

« EtherNet/IP communication modules that reside in the local chassis with the controller
« HMIthat is not added to the /0 configuration section

«  MSG instruction

- Standard Ethernet devices for which the controller uses a socket interface to
communicate
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New Project Dialog Box

When you create a project with a 5580 controller, the Module Definition dialog box appears.
The dialog box provides standard controller settings, along with additional security settings.
The information that is entered in this dialog box displays on the Controller Properties General

tab and Security tab.
© New Project ? X

1756-L85E ControlLogix® 5580 Controller

new_project

Revision 38 v

Chassis: 1756-A7  7-Slot ControlLogix Chassis ¥

Siot (O

Security Authority: | No Protection 7
Use only the selected Security Autharity for authentication and
authonzation

Secure With: Logical Name <Controller Name>
Permission Set

Descriction:

Redundancy [] Enable

T T T T
J
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36

Controller Properties

This table compares the Controller Properties Tab.

Controller Properties Tab Comments
General Same functionality as 5570 controllers
Major Faults Same functionality as 5570 controllers
Minor Faults Same functionality as 5570 controllers
Date/Time Same functionality as 5570 controllers
Advanced New parameter to enable Minor Overflow fault reporting. See Advanced Tab on
page &7
SFC Execution Same functionality as 5570 controllers
Project Same functionality as 5570 controllers
Available in version 33 or later with the same functionality as the
Redundancy ControlLogix 5570 controllers
Not available on GuardLogix 5570 controllers.
Nonvolatile Memory Same functionality as 5570 controllers

The tabs indicate the same information but are named differently between the
Logix Designer application versions.

Indicates data usage. Data usage is indicated with one value that combines
Data and Logic memory usage and |/0 memory usage.

See Memory Tab on page 38 or Capacity Tab on page 39.

Memory (Logix Designer
application, version 28)
Capacity (Logix Designer
application, version 29 and later)

Internet Protocol New for 5580 controllers. See Internet Pratacal Tab on page 41.

Port Configuration New for 5580 controllers. See Port Configuration Tab on page 42.

Security Additional security parameters. See Security Tab on page 43.
Not available for 5580 contraollers in version 28.

Alarm Log Available in version 29 or later with the same functionality as the 5570
controllers.

Safety 5580 controllers let you choose a safety level and set a safety network number

(GuardLogix controllers only) for the Ethernet port.

OPC UA New for 5580 controllers. See Internet Protocol Tab on page 41.
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Advanced Tab

The Advanced tab provides a way to assign the Controller Fault Handler and Power-up Handler.
You can also match a project to a specific controller by serial number.

Report Overflow Faults is a new parameter that lets you control Minor Overflow fault
reporting. When you create a project, the default setting is disabled. When you import or
open a legacy project, the default setting is enabled. For more information, see Minor

Fault on Overflow on page 166.

System Overhead Time Slice is no longer required for 5580 controllers, and the

parameter is removed.
Enable Automatic Diagnostics is available on 5580 controllers.

Figure 1- Controller Properties Dialog Box - Advanced Tab

5570 Controllers Example 5580 Controllers Example
& Controller Properties - tester24 [ =] ] | & Controller Properties - L8 v38 X
[ Poject | Redundancy |  Nonvolatle Memory | Memory [  Secuity [ Aamlog | Nonvolatie Memory ~ Capacity  Infemet Protocel  Port Configuration ~ Securty ~ Alamlog  OPC UA
| Geneal | MajorFauts | MmorFauts | Date/Tme |  Advanced SFC Execution | General  MajorFauts  MinorFauts  Date/Tme  Advanced  SFC Execuion  Project  Redundancy
|
Controller Fault Handler - | Controller Fault Handler: | e v|
|
Power-Up Handler nones - Power-Up Handler: <one> V|
SptemOvehead [ () Match Project to Cortroller
During unused System Overhead Time Siice Serial Number: {
@ Fiun Continuous Task
() Reserve for System Tasks, g Communications () Allow Consumed Tags to Use RPI Provided by Producer
[ Report Overflow Fauts ()
[E] Match Project to Controller
Seial Number: (007200348 Report Overflow Faults is enabled by default when
morphing a legacy project, but defaults to disabled
Alow Consumed Tags to Use RPI Provided by Producer when Creating a antm”_ogix 5580 pmject.
8 Enable Automatic Diagnostics
Cancel Ap Help
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Memory Tab

In the Logix Designer application, version 28 or earlier, the Memory tab indicates data usage.

5570 controllers - Data usage is indicated with two values. The tab shows 1/0 memory
and Data and Logic memory separately.
As you change the project, you can click Estimate to see the estimated memory usage
and remaining available memory.

- 5580 controllers - Data usage is indicated with one value that combines Data and
Logic memory usage and |/0 memory usage.

As you change the project, the data values are automatically updated to indicate the
estimated memory usage and remaining available memory.

IMPORTANT  Programmatic access to memory is not supported for 5580
controllers, see Controller Memory Usage on page 140.

Figure 2 - ControlLogix Controller Properties Dialog Box - Memory Tab

ControlLogix 5570 Version 28 Example ControlLogix 5580 Version 28 Example
& Controller Properties - ControlLogix 5570_v28 =5 (EER === & Controller Properties - V28_Test o [-&
[ Gerel | MarFauts |  MnorFauts | Date/Tme | Advanced |  SFCBxecuion | Geeml | MajorFauts | Mnocfats [ Dete/Tme | Advenced | SFCEwscion | Prosect
| Pojeet |  Redundsncy |  Nonvolatie Memoy |  Memory Securty Aam Log Norvolatie Memary Mamary itemet Protocol | PodConfigurtion | Secuty
Memory Option: [ 1756-L75 -
Estimated /0 Memory Estimated Data and Logic Memory Copacty . Safety Capacity
i Total 1030144 bytes Total: 33 554 432 bytes M o= 0 b ' 5 g
- [ Avaiizble: 599,992 bytes~ ~ [ Avaiizbls: 33,459,568 bytes L] Aovatable L) Availabie: 0 blocks
| I Used 0152bytes - [ Used: 94,854 bytes I Used Standard I Used 0 blocks
- I Used Safety
AbaxUsed: 30,152 bytes AlaxUsed: 94,854 bytes
Largest Block Free: 999,992 bytes Largest Block Free: 33,459 568 bytes
Estimate
f =
ok || Cancel el Help oK Cancel Help
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Capacity Tab

In the Logix Designer application, version 29 or later, the Capacity tab indicates data usage.

5570 controllers - Two values show data usage. The tab shows I/0 memory and Data
and Logic memory separately. GuardLogix 5570 controllers also show the Safety
memory.

As you change the project, you can click Estimate to see the estimated memory usage
and remaining available memory.

- 5580 controllers - Data usage is indicated with one value that combines Data and
Logic memory usage and I/0 memory usage. The tab also shows the number of Ethernet
nodes that are used. GuardLogix 5580 controllers also show the Safety capacity.

As you change the project, the data values are automatically updated to indicate the
estimated memory usage and remaining available memory. The number of Ethernet
nodes is also updated automatically.

As you change the project, the data values are automatically updated.

Figure 3 - ControlLogix Controller Properties Dialog Box - Capacity Tab

ControlLogix 5570 Version 28 or later Example ControlLogix 5580 Version 38 Example
@ Controller Properties - ControlLogixS570_project =3 Ecm = I & Controller Properties - L8 v38 x
| Genewl | MaorFauls | MrnorFauts | Date/Tine | Advanced [  SFCExecuion | | Gemersl  MsjorFauts  MiorFauts  Date/Tms  Advanced  5PCBxscution  Projsct  Redundancy
| Poiect | Redundancy |  MNorwolatile Memory | Capaciy Security Aam Log | MNonvolatle Memory ~ Capacity  Intemet Protocol  Port Configuration  Secuity ~ Aamlog  OPCUA
Memory Option: |{; p Capacity
|
Estimated |/0 Memory Estimated Data and Logic Memory | (=53 B
I~ Total: 1,030,144 bytes I~ Tatal 33,554,432 bytes ! . . . |
. [ Avalable: 538424 bytes  ~ [ Availzble: 33467552 bytes o 2 50 s 00
| Used 31,720 | Used: 26,880
[ Use bytes [ Use bytes Copaxity (Hlocks)
AlMaxlsed: 31,720 bytes A Max Used: 26,820 bytes
Lsrgest Block Free 338420 bytes  Largest Block Free 33,467,552 bytes Avalzble: RERNED
Used Standard: 18,112
Total: 41,043,040
Ethernet Nodes
Recommended Maximum: 300 nodes
Used 0nodes
oK Cancel Aopl Help
Cancel fop Help
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Figure &4 - GuardLogix Controller Properties Dialog Box - Capacity Tab

GuardLogix 5570 Version 28 or Later Example

GuardLogix 5580 Version 38 Example

& Controller Properties - GuardLogix_5570

Geel | MajorFaks | MoorFasts [ DateTme | Advanced | SFCEwcton [ Proeat

Safety |

Memory Option- | 1756-L.725

Estimated 110 Memary
N Tew

= [ Avaiabie
= [ Used

i o Max Used
-Ble

Largest Block Frea:
Estimated Safety Memory
N e

i [ Avaiable
- [ Used

A M Used

]
Largest Block Free:

1,030,144 bytes
989,936 bytes
41,208 bytes

£1.208 bytes
988,935 bytes
2.097.152 bytes

2,056,088 bytes
1.084 bytes

1.064 bytes

2.096.088 bytes

Memory Security

Estmated Data and Logic Memary

Total 4,194,304 bytes
2 [] Avatable:  4.032.768 bytes
- B Used 95.536 bytes
H A Max Usad 55,535 bytes
Largest Block Free: 4,038,768 bytes

@& Controller Properties - L8s_v38

General  Major Faults  Minar Faults
Nonvolatile Memory Capacity

Date/Time ~ Advanced  SFC Execution
Intemet Protocol

‘Capacity Safety Capacity
Usage 0% Usage
o 25 50 7 100 0 25
Capacdity (Blocks) Capadity (Blocks)
Avaiable: 41,024,632 Avaible Safety:
Used Standard: 18,408 Used safety:
Total: 41,943,040 Total:

Ethernet Nodes
Recommended Maximum 300 nodes
Used: Dnodes

Port Configuration Security

Redundancy
Alam Log

75 100

3,144,334
1,394
3145728

x

Safety

OPC UA

Help
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Internet Protocol Tab

When online with the controller, the Internet Protocol tab lets you configure the IP Settings.

These settings are not available offline.

Figure 5 - Controller Properties Dialog Box - Internet Protocol Tab - Online

@ Controller Properties - bjw2 | = :
General I Major Faults I Minor Faults | Date/Time Advanced SFC Bxecution I Project
Nonvolatile Memory I Memory | Intemet Protocol | Port Corfiguration | Securty

Internet Protocol [IP] Settings
IP settings can be manually corfigured or can be automatically corfigured
if the network supports this capability.
@ Manually corfigure IP settings
() Obtain IP settings automatically using BOOTF
() Obtain IP settings automatically using DHCP
IP Settings Configuration -
|P Address: 192 .168 . 1 . 10 Subnet Mask: 255 .25 . 28h . O
Gateway Address: 0.0 .0.0
Domain Name: Pimary DNSServer g g 0 ¢
Address:
2 Secondary DNS
Host Name: Server Addreds: 0.0 .0 .0
[ ok ][ Gancel || 2oply Help

When online, configurable settings include the following:
«  Source of IP Settings (DHCP, BOOTP, or manual configuration)
»  Physical Module IP Address
»  Subnet Mask
« Gateway Address
+ Domain Name
» Host Name, Primary DNS Server Address
«  Secondary DNS Server Address

IMPORTANT The Internet Protocol tab is not available with 557

0 controllers.
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Port Configuration Tab

When online, the Port Configuration tab lets you view and configure the Ethernet port settings:
+  View Link Status
+ Enable/Disable the Ethernet port
«  Configure Auto-Negotiate
- Configure Selected Speed up to 1Gbps (or set to auto-negotiate)
«  View Current Speed
»  Configure Selected Duplex
The 5580 controllers only support full-duplex.
+  View Current Duplex
« Access the Port Diagnostics dialog

You can change the Port Configuration parameters without resetting the controller.

Figure 6 - Controller Properties Dialog Box - Port Configuration Tab

.ﬁ Controller Properties - BW = @
General Major Faults | Minar Faults | Date/Time | Advanced I SFC Execution | Project
Monvolatile Memory I Memory I Intemet Protocol | Port Configuration | Security

Port | Enable | Link Status | Aute oo Dy _ Pert
Negotiate | selected |  Current Selected | Current | Diagnostics
1 Active |1 Gbps L | Full JE
oK || Cancel fop Help

IMPORTANT  The Port Configuration tab is not available with 5570 controllers.
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Port Diagnostics

On the Port Configuration category, click the Port Diagnostics button to view information for
the Ethernet port. For parameter descriptions, see the ControlLogix 5580 and GuardLogix 5580
Controllers User Manual, publication 1756-UM543.

-
Port Diagnostics - Port: 1

S5

Interface Courters
Octets Inbound:
Qctets Outbound:

Unicast Packets Inbound:
Unicast Packets Outbound:

MNon-unicast Packets Inbound:
MNon-unicast Packets Outbound:
Packets Discarded Inbound:
Packets Discarded Outbound:
Packets With Emors Inbound
Packets With Emors Outbound:

Unknown Protocol Packets Inbound:

Media Counters
0 Aignment Emors:
218150 FCS Ermors:
] Single Collisions:
1] Muttiple Collisions:

0 SQE Test Emors:
3891 Defemed Transmissions:

0 Late Collisions:
Excessive Collisions:

MAC Transmit Emors:
MAC Receive Emors:

= o a e

Camier Sense:
Frame Too Long:

oD oo OO0 Do oo oo

Reset Counters |

Close Help

%

Security Tab

The Security Tab lets you see the controller security settings, for example, the Security
Authority choice. Security settings are configured when you create the project.

With the Logix Designer application, version 28 or later, the 5580 controllers support additional
parameters in the Security Authority section.

Figure 7 - Controller Properties Dialog Box - Security Tab

5570 Controllers Version 21 Example 5580 Controllers Version 38 Example
& Cormclur Propartio - vl = | = & Controller Properties - L8_v38 X
= | T = T o
Lol Mo s, Moot |t e e i Genersl  MajorFauls  MiorFauls  Date/Time  Advancsd  SFCExecuon  Projst  Redundancy
1 Lo Nonvolatile Memory Capacity Intemet Protocol Port Configuration Security Alam Log QPC UA
Sanuity Mthody
r r Security Authority No Protection
Use only the selected Security Authority for Authentication and Authorization
3 ‘ r— Po— Secure With: Logical Name
Pemission Set
Selagt Bty BlT[Z]2]2]5]67]a]8 -

[[) Restrict Communications Except Through Selected Slots

Chzage Debedton Select Slots: Wi1[2|3]|4]5]|6

Chawges To Detsct 1GFFFF_FFFF_FFFF_FFFF [ Confgure.

Pt s [J) Enable Controller Web Pages
Change Detection
Changes To Detect TEHFFFF_FFFF_FFFF_FFFF  Configure
Audit Value
Tracked State Value: View Components...

ok fa— Her
Cancel Help
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Safety Tab

The Safety tab lets you configure safety parameters based on system conditions. There are a
few differences between the GuardLogix 5570 and GuardLogix 5580 controllers.

» Safety Level - GuardLogix 5580 controllers let you choose the Safety Level--SIL2/PLd or
SIL3/PL3. GuardLogix 5570 controllers can only be used in SIL 2 applications.

+ Safety Network Numbers - You can set a safety network number on GuardLogix 5580
controllers’ built-in Ethernet port.

«  Safety Signature - With firmware revision 38.011 or later, GuardLogix 5580 controllers
can be in Remote Run, Program/Remote Program, or Remote Test mode to generate a
safety signature.

With firmware revision 37 or earlier, the controllers must be in Program/Remote
Program mode to generate a safety signature.

IMPORTANT  The Safety tab is not available with ControlLogix 5580 or 5570

controllers.

Figure 8 - Controller Properties Dialog Box - Safety Tab

GuardLogix 5570 Controllers Version 37 Example GuardLogix 5580 Controllers Version 38 Example

@ Controller Properties - L75_v37 ® & Controller Properties - L8s v38 *

Monvolatile Memary Capacity Intemet Protocol Port Corfiguration Securty Alam Log OPC UA

General Maijor Faults Minor Faults Date/Time Advanced SFC Execution Project .
; ; Genersl  Major Fauts  Minor Faults  Date/Time  Advanced SFC Execution Project  Redundancy — Safety
Safety Monvolatile Memary Capacity Security Alam Log
—_— Saf lication: Unlocked
| Safety Appication: Unlocked Sefeny Lok Uriock | cyhrs = Safety Lock/Unlock...
Safety Status:
Safety Status:
Safety Signature:
Safety Signature EPESTIS

! Required for SIL2/PLd or SIL3/PLe controller operation
| 1 Required for SIL2/PLd or SIL3/PLe controller operation.

[ Protect Signature in Run Mode Delete -

Safety 1/0 can be replaced without deleting the safety signature.
When replacing Safety /0 with an out-of-box module

[ Protect Signature in Run Mode = -

Safety 1/0 can be replaced without deleting the safety signature
When replacing Safety 1/0 with an out-of-box module:

Only Allow Automatic Configuration When Mo Safety Signature Exists ~

Only Allow Automatic Configuration When No Safety Signature Exists

Safety Level: SIL3/PLe R
Safety Level SIL3/PLe ~

Safety Network Numbers:  [1756 Backplane, 1756-A7 |4C7D_032F_C48E
8/11/2025 10:51:02.158 AM

Safety Network Number. 1756 Backplane, 1756-A7 |4C7D_038C_BACT
8/11/2025 12:32:09.927 FM Ethernet

ACTD_032F_C48F
8/11/2025 10:51:02.155 AM

oK Cancel Aap Help Cancel Aoply Help
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OPC UA Tab

You can enable OPC UA on a 5580 controller's Ethernet port.
Figure 9 - Controller Properties Dialog Box - OPC UA Tab - Online

ﬁ Controller Properties - L8s_v38

General Major Faults Minor Faults Date/Time Advanced SFC Execution
Monvolatile Memory Capacity Intemet Protocol Port Configuration Security

() Enable OPC UA @)

Cancel

_—

Project Safety
Alarm Log OPC UA

Apply Help

X
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Controller Reset

46

ControlLogix and GuardLogix 5580

controllers Reset Button

You can clear the program from memory on the 5570 controllers. On 5580 contrallers, you can
clear the program from memory and reset the controller to factory default settings.

5570 Controllers

Clearing the program from the onboard NVS memory on the 5570 controllers and the 1756-L7SP
Safety Partner, involves removing the Energy Storage Module.

For information on how to perform this procedure, see Knowledgebase Article 1756-L7x:
Clearing Memory/Resetting Pracessor to Factory Default.

IMPORTANT  When you clear the program on a GuardLogix 5570 Controller, you must
also clear the 1756-L7SP Safety Partner.

5580 Controllers

You can clear the program from memory and reset the 5580 controllers and the 1756-L8SP
Safety Partner with the reset button.

For information on how to use the reset button, see the ControlLogix 5580 and GuardLogix
5580 Controllers User Manual, publication 1756-UM543.

1756-L8SP

1756-L8SP Safety Partner
Reset Button

can occur. This could cause an explosion in hazardous location installations.

WARNING: When you press the reset button while power is on, an Electric Arc
A Be sure that power is removed or the area is nonhazardous before proceeding.

IMPORTANT  InaSIL 3 application, when you reset the GuardLogix 5580 Controller you
must also reset the 1756-L8SP Safety Partner.
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Chapter 2 Replacement Considerations with ControlLogix 5580 and GuardLogix 5580 Systems

Memory Card Behavior

The controller has changed some behaviors when loading a project from the memory card into
a controller. These changes facilitate a better workflow for easier commissioning of brand
new out of box controllers. All Logix 5000® controllers ship from the factory with firmware
revision 1.x.

With 5580 controllers, the Load Image setting On Uninitialized Memory is available. This setting
replaces the On Corrupt Memory setting that is available with 5570 controllers.

The general behavior is the same for both settings. The only difference is the controller
behavior when it is in the out-of-box condition, as described in Table 5.

You can install a memory card that uses On Uninitialized Memory in an out-of the box
controller, that is, one that uses firmware revision 1.x. In this case, at power-up the image
loads both the controller firmware and controller application.

5570 Controllers Example 5580 Controllers Example

Load Image: User Initiated

On Power Up
On Cormupt Memory
User Initizted

Load Mode:

- Load Image: [ User Initiated hd ]

i On Power Up
Load Mode:
User Initiated *

Imana Mrta-

Image Mote:

-

When you use a memory card with an image in an out-of-box controller (firmware revision 1.x),
at power-up that controller updates its firmware to the revision stored on the card. The update
happens regardless of the Load Image setting that you made when you transferred the image
to the memory card.

The On Power Up, and On Initialized Memory settings also load the controller application into
an out of box controller.

This table shows what happens at power-up when you insert a memory card that contains an
image into a 5580 controller.

Table 5 - Memory Card Settings and Controller Power-up Behavior

Image Settin Controller is in Out-of-Box Condition  |Firmware > 1.x and Internal Nonvolatile Firmware > 1.x and Internal Nonvolatile
9 9 (v1.x firmware) Memory is not Valid(" Memory is Valid("
User Initiated Loads Firmware Only®? Does Nothing Does Nothing
. . . T « Loads Firmware if there is a revision
On Power Up Loads both Firmware and Application - Loads Firmware if there is a revision mismatch mismatch

» Loads Application - Loads Application

On Uninitialized Memory | Loads both Firmware and Application'?!

« Loads Firmware if there is a revision mismatch
« Loads Application

Does Nothing

(1) “Valid" includes the No Project condition.

(2) Indicates change in behavior from ControlLogix 5570 and older controllers.
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Communication Options Several communication networks are available for use. This table describes typical network

applications that are used, and lists the networks available to support such applications.

48

Application Type

5570 Controllers -
Supported Networks

5580 Controllers -
Supported Networks

Communication options

EtherNet/IP

ControlNet®

DeviceNet®

Data Highway Plus™ (DH+)
Remote 1/0

SynchLink™ (ControlLogix only)
usB

Integrated Motion

« EtherNet/IP
« SERCOS interface'”

« Analog optionssm
- Encoder input
- LDT input
- SSlinput

EtherNet/IP
SERCOS interface
Analog options:

- Encoder input
- LDT input

- SSlinput

Time Synchronization

EtherNet/IP - Available with Integrated Motion and non-motion
applications

Control of distributed I/0

ControlNet
DeviceNet
EtherNet/IP
Foundation Fieldbus
HART

Universal Remote 1/0

Produce/consume data between
controllers

ControlNet
EtherNet/IP

Messaging to and from other devices,
including access to the controller via
Logix Designer application

ControlNet

DeviceNet (only to devices)
Data Highway Plus (DH+)
DH-485

EtherNet/IP

(1) With Studio 5000 Logix Designer Application Version 31.00.00 or later.
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Communication Throughput

Unlike 5570 controllers, which share the main core between application code and
communications, 5580 controllers run communications asynchronously from the user
application.

This implementation provides better communications throughput in both the bandwidth and
speed of data the 5580 controllers can deliver to and from, for example, HMIs, Historians, and
MES systems. It also improves the overall application performance as the controller no longer
has to task switch and pause application execution to handle HMI or other class 3 traffic.

For 6570 and 5580 controllers, the controller runs communication asynchronously to the
application, making sure communication that is delivered to the controller is complete before
the application executes on the newly delivered data. This applies to both data that comes into
the controller and data that goes out.

For example, if the HMI is writing a large block of recipe data to the controller, application code
can start executing on that recipe data before the data writing process finishes. This action
results in half of the current recipe and half of the last recipe in the application space.

Traditionally, programmers have used the following techniques to control the effects of
asynchronous communications:

»  UID/UIE pairs
« Periodic tasks
« Moving data with CPS instructions

The techniques all rely on controlling when the main core can switch tasks. This helps to
prevent the communications task from changing data while the control task used it. Because
the controller processes communications on an independent core of the CPU, then UID/UIE
pairs and Periodic Tasks are not as effective in all cases.

The items that are highlighted in this table are where controller behavior differs.

Tag Read/Write UID/UIE CPS Periodic Task

Source 5580 Controllers | 5570 Controllers 5580 Controllers 5570 Controllers 5580 Controllers | 5570 Controllers
HMI Allows Blocks Blocks Blocks Allows Blocks

MSG Allows Blocks Blocks Blocks Allows Blocks

1/0 Update Allows Allows Blocks Blocks Allows Allows
Produce/Consume Allows Allows Blocks Blocks Allows Allows
Other User Tasks Blocks Blocks Blocks Blocks Allows Allows
Motion Planner Allows Allows Blocks Blocks Allows Allows

Blocks - Stops source data values from changing by communications during application execution.
Allows - Communications can change source data values during application execution.

Because the ControlLogix 5570, ControlLogix 5580 and GuardLogix 5580 controllers have
32-bit data integrity, this only applies to data structures larger than 32 bits. If word-level
integrity is your primary concern, the 32-bit data integrity does not impact your data use.

Good programming practice dictates the use of two unique words at the beginning and the end
of data. The controller validates the words to assure the entire structure has data integrity. We
recommend that the handshake data is changed and the application code validates it every
transaction before the controller application code or higher-level system reading controller
data acts on it.
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Download the Program to
the Controller

The first time that you download a program, it can take longer than subsequent downloads.
These situations can affect download/compile times:

« The capability of the personal computer or laptop.

»  You download the project immediately after a project import or upload, but before Logix
Designer has compiled the project once.

«  You edit a User Defined Tag (UDT), Add-On Instruction (AOI), or an object that is used in
many places.

» Increased load when Logix Designer compiles and generates code.

Project Size

The size of the .ACD file does not reflect the size of your project that downloads to the
controller. The .ACD file contains multiple components. Not all components are downloaded to
the controller.

Build Button

The new Build button in Logix Designer creates binary files that are compiled from user
subroutines, and caches them in the project .ACD file.

En 5 B vEE

Build Button

If these files are present in the project during a download, then Logix Designer does not have
to recompile them, and saves time during the download process.

Every download requires that only the changed subroutines must be recompiled. You can
perform a build offline, save the project .ACD file, and later distribute it to many controllers
without recompilation.

This manual build step is optional. If you do not use the build button, Logix Designer builds all
necessary files when you initiate a download.

Animported project requires a complete rebuild, and extends the download process the first
time you attempt a download.

Downloading Workflow Change on page 51 provides an explanation of the download changes.
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Downloading Workflow Change

Offline builds can save time when doing subsequent downloads.

5580 Controllers 5570 Controllers

All source code is recompiled on every project
download.

Only changed source code is recompiled on a download.

Mitigation

Adjust your workflow to save workstations from having to rebuild the project. You can do
offline builds, save the project file, and distribute it to other workstations to minimize your
download times.

Upload Fidelity Change

When you upload, projects that contain program parameters and aliases now are consistently
reproduced. The uploaded ladder diagram source code is an exact replica of what was
downloaded. This was not the case in 5570 controller ladder diagram subroutines, which
referenced aliases or program parameters.

Thermal Momtormg and The controllers can monitor internal module temperatures and respond as the temperature
H increases.
Thermal Fault Behavior
Figure 10 - Controller Thermal Fault Behavior
All power to the controller is disabled except to run Threshold for controller to declare a ‘Hardware Preservation Fault’,
the red 0K status indicator and monitor the and reset the module and disable power.
temperature. —P In the disabled power condition, only the OK status indicator is

illuminated, and it is red. The module does not apply power until it has
~]— cooled below the Hardware Preservation Hysteresis limit. The module

Power does not then enters fault mode, records the fault in the major fault log, and
become enabled when displays ‘CPU Temperature Fault’ on the front panel.
Hardware Preservation in this range

Hysteresis Limit

~agf]— Threshold for controller to declare a 'CPU Temperature Fault’ major
recoverable fault. If a fault handler does not clear the fault, then the
module enters fault mode, records the fault in the major fault log, and
displays ‘T17:C34 CPU Temperature Fault' on the front panel.

~gq— Threshold for controller to declare a T17:C35 Controller internal
temperature is approaching operating limit' minor fault and set the
Diagnostics minor fault bit.
The fault is recorded in the minor fault log, but is not displayed on the
front panel. If the temperature returns to an acceptable range, the
Diagnostics minor fault bit clears, but the minor fault record remains.

Temperature

‘H,____/— o
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Notes:
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Chapter 3

Replacement Considerations with
ControlLogix 5590 Systems

This chapter describes features and functions that are associated with the ControlLogix®

5590, ControlLogix 5580, and GuardLogix® 5580 controllers.

This chapter features these controllers, and where applicable, the controllers are known as:

Controller Family Includes these controllers

5590 controllers

5590 Process Controllers

ControlLogix 5590 standard, ControlLogix-XT™ 5590 controllers, and ControlLogix-XT

5580 controllers ControlLogix 5580 and GuardLogix 5580 controllers

IMPORTANT

This chapter assumes that if you are migrating from 5570 controllers or
earlier to 5590 controllers, you first read Chapter 2, Replacement
Considerations with ControlLogix 5580 and GuardlLogix 5580 Systems

on page 23.

It is not an exhaustive list of the features and functions available with the controllers.

Embedded 10/100/1000 Mbps Ethernet port

Higher performance and capacity including:

5580 controllers:

- Motion Processing: 256 total axes

- Total I/0 packets processing: 128,000 pps

- 320 unconnected message buffers

- 256 simultaneous cached message instructions in the running state
Support for standard and safety I/0 modules over an EtherNet/IP™ network
Safety I/0 modules are only supported with GuardLogix 5580 controllers
5590 controllers:

- Motion Processing: 512 total axes

- Total I/0 packets processing: 164,000 pps

- 448 unconnected message buffers

- 384 simultaneous cached message instructions in the running state
Support for standard and safety 1/0 modules over an EtherNet/IP™ network
Change Ethernet port speed without a module reset
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Minimum Requirements
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The 5580 and 5590 controllers have these minimum requirements.

ControlLogix Controllers Minimum Requirements

Requirement,
Minimum

ControlLogix 5580 Controller

ControlLogix 5590 Controller (not safety-
enabled)

Chassis

1756-A4, 1756-A4K, 1756-A7, 1756-A7K, 1756-
A10, 1756-A10K, 1756-A13, 1756-A13K, 1756-A17,
1756-A17K

0 °C < Ta < +60 °C (+32 °F < Ta < +140 °F) for
Series C Chassis

0 °C < Ta < +50 °C (+32 °F < Ta < +122 °F) for
Series B Chassis

ControlLogix 5590 Standard Controllers:
1756-A4, 1756-A4K, 1756-A7, 1756-ATK, 1756~
A0, 1756-A10K, 1756-A13, 1756-A13K, 1756-A17,
1756-AT7K

0°C < Ta<+60 °C (+32 °F < Ta < +140 °F) for
Series C chassis

0°C < Ta<+50 °C(+32 °F < Ta < +122 °F) for
Series B

ControlLogix-XT 5590 Controllers and
ControlLogix-XT 5590 Process Controllers
1756-A7XT, 1756-A10XT, Series C

1756-ATZXT, 1756-A10ZXT

-25°C < Ta < +70 °C(-13 °F < Ta < +158 °F)

Programming
Software

Studio 5000 Logix Designer® Application
Version 28.00.00 or later

Studio 5000 Logix Designer Application
Version 38.00.00 or later

GuardLogix Controllers Minimum Requirements

Requirement, . ControlLogix 5590 Controllers (when
Minimum GuardLogix 5580 Controller safety-enabled)
1756-A4, 1756-A4K, 1756-A7, 1756-A7K, 1756-
$;€61Z?$KA1UK 1756-A13, 1756-ATSK, T756-A17, ControlLogix 5590 Standard Controllers:
P . . 1756-A4, 1756-A4K, 1756-A7, 1756-A7K, 1756-
Operating in SIL 2/PL d Configuration: n L - ——
050 < To < +60°C(+32 ° < T < 140 °) or | 10, T0G-HOK, 75415, 56-A13, 1756-47
Series C Chassis ° o ° °
0°C < Ta < +50 °C (+32 °F < Ta < +122 %) for |3, ©< [2< +60 T (52 7F <Ta < +140F)for
Chassis Series B Chassis 0°C < Ta < +50 °C (+32 °F < Ta < +122 °F) for

Note: If operating above +55 °C (+131 °F),
modules greater than 6.2 W shall not be
installed in slots adjacent to the controller.
Operating in SIL 3/PL e Configuration:

0°C < Ta<+60 °C (+32 °F < Ta < +140 °F) for
Series C Chassis

0°C < Ta<+50 °C (+32 °F < Ta < +122 °F) for
Series B Chassis

Series B

ControlLogix-XT 5590 Controllers and
ControlLogix-XT 5590 Process Controllers
1756-A7XT, 1756-A10XT, Series C

1756-ATZXT, 1756-A10ZXT

-25°C < Ta<+70 °C (-13 °F < Ta < +158 °F)

Programming
Software

Studio 5000 Logix Designer Application
Version 31.00.00 or later

Studio 5000 Logix Designer Application
Version 38.00.00 or later
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Product Comparison

This section compares:

«  ControlLogix 5590 controllers to ControlLogix 5580 controllers
- ControlLogix 5590 (safety-enabled) controllers to GuardLogix 5580 controllers

ControlLogix 5580 and ControlLogix 5590 Controllers

The 5580 controllers and 5590 controllers operate similarly, with these differences. The
following table applies when safety is disabled on the 5590 controllers.

Attribute

ControlLogix 5580 Controllers

ControlLogix 5590 Controllers

Controller Memory

- 1756-L81E, 1756-L81E-NSE, 1756-L8IEXT, 1756-L8IEP: 3 MB

- 1756-L82E, 1756-L82E-NSE, 1756-L82EXT: 5 MB

« 1756-L83E, 1756-L83E-NSE, 1756-L83EXT, 1756-L83EP: 10 MB
1756-L84E, 1756-L84E-NSE, 1756-L84EXT: 20 MB

1756-L85E, 1756-L85E-NSE, 1756-L85EXT, 1756-L85EP: 40 MB

« 1756-L902TS, 1756-L902TSXT: 2 MB standard + 2 MB safety

« 1756-L905TS, 1756-L905TSXT, 1756-L905TPSXT: 5 MB standard
+5 MB safety

« 1756-L908TS, 1756-L908TSXT: 8 MB standard + 8 MB safety

1756-L915TS, 1756-LI15TSXT, 1756-L915TPSXT: 15 MB standard

+12 MB safety

1756-L925TS, 1756-L925TSXT: 25 MB standard + 12 MB safety

1756-L950TS, 1756-L950TSXT, 1756-LI50TPSXT: 50 MB

standard + 12 MB safety

« 1756-L980TS, 1756-L980TSXT, 1756-L980TPSXT: 80 MB
standard + 12 MB safety

Remote I/0 modules supported

5094 FLEX 5000° 1/0"
5069 Compact 5000° 1/01?
5034 PointMax™ 1/0'%)
5032 ArmorBlock 5000° 1/0)
5015 FLEXHA 5000™ 1/0)
1794 FLEX™ 1/0

1769 Compact 1/0™

1756 ControlLogix 1/0

1734 POINT 1/0™

1732E ArmorBlock®

1715 Redundant 1/0

5094 FLEX 50001/0
5069 Compact 5000 1/0
5034 PointMax I/0
5032 ArmorBlock 5000 I/0
5015 FLEXHA 5000 I/0

« 1794 FLEX1/0

« 1769 Compact I/0

» 1756 ControlLogix 1/0

« 1734 POINT 1/0

« 1732E ArmorBlock 1/0

« 1715 Redundant I/0

Ethernet performance

10 Mbps/100 Mbps/1000 Mbps

10 Mbps/100 Mbps/1000 Mbps

EtherNet/IP modes

Not supported

« DLR/Linear
 Dual-IP

EtherNet/IP nodes supported, max

Logix Designer application, version 28:
« 1756-L83E: 100

« 1756-L85E: 300%)

Logix Designer application, version 29:
« 1756-L81E: 60
- 1756-L82E: 80
« 1756-L83E: 100
« 1756-L84E: 150

« 1756-L85E: 300%)

Logix Designer application, version 30 or later:
« 1756-L81E, 1756: 100

« 1756-L82E: 175

« 1756-L83E: 250

« 1756-L84E: 250

« 1756-L85E: 300

Logix Designer application, version 33 or later:

« 1756-L81E-NSE, 1756-L81EXT, 1756-L81EP: 100

« 1756-L82E-NSE, 1756-L82EXT: 175

« 1756-L83E-NSE, 1756-L83EXT, 1756-L83EP: 250
« 1756-L84E-NSE, 1756-L84EXT: 250

« 1756-L85E-NSE, 1756-L85EXT, 1766-L85EP: 300°)

1756-L902TS, 1756-L902TSXT: 30

1756-L905TS, 1756-L906TSXT, 1756-L905TPSXT: 100
1756-L908TS, 1756-L908TSXT: 200

1756-L915TS, 1756-L915TSXT, 1756-L915TPSXT: 300
1756-1925TS, 1756-L925TSXT: 400

1756-L950TS, 1756-L950TSXT, 1756-L950TPSXT: 500

« 1756-L980TS, 1756-L980TSXT, 1756-L980TPSXT: 600!

Rockwell Automation Publication 1756-RM100M-EN-P - October 2025 55



Chapter 3

Replacement Considerations with ControlLogix 5590 Systems

Attribute ControlLogix 5580 Controllers ControlLogix 5590 Controllers
: B » 128,000 without CIP Security™ « 164,000 without CIP Security
:]’Sciii’:/cs';‘ééi';fg, ?7/,” « 40,000 with integrity - 60,000 with integrity

« 20,000 with integrity and confidentiality

« 30,000 with integrity and confidentiality

Message rate capacity HMI/MSG (Class 3)

- messages/second )7

« 2000 without CIP Security

« 4000 without CIP Security

front port « 1500 with integrity « 3000 with integrity
« 900 with integrity and confidentiality « 2700 with integrity and confidentiality
backplane'® - 4000 via local communication modules - 7000 via local communication modules
backplane in Logix redundancy® |« 2000 via local communication modules « 2000
oo wis |09 e
Concurrent cached message 256 dedicated buffers 384 dedicated buffers

instructions in the running state

HMI and Messaging (Class 3)

512 dedicated messages (256 incoming messages and 256
outgoing messages)

768 dedicated messages (384 incoming messages and 384
outgoing messages)

Integrated motion

« EtherNet/IP network
- SERCOS interface'?!
« Analog options (encoder input, LDT input, SSI input)m

« EtherNet/IP network
« SERCOS interface
« Analog options (encoder input, LDT input, SSI input)

Motion axes

256, any combination of these supported axis types:
- CIP

« Consumed

« Virtual

« Position loop drives

512, any combination of these supported axis types:
- CIP

+ Consumed

« Virtual

« Position loop drives

Axes/ms over backplane

Axes/ms over EtherNet/IP port

20/ms when you use the built-in EtherNet/IP port at 1Gbps.
For fastest motion performance, connect motion drives to the
embedded EtherNet/IP port.

120 axes in 4 ms

256 axes in 12 ms

512 axes in 26 ms

For fastest motion performance, connect motion drives to the
embedded EtherNet/IP port.

Front Port Crossload

Full support (used in redundancy applications)

Voltage and current ratings

12A@5.V0C
50mA@1.2vDC

12A@5.VDC
50mA@1.2VDC

Energy storage module

Embedded in controller, nonremovable

Embedded in controller, nonremovable

Weight, approx

0.39% kg (.868 Ib)

0.39% kg (.868 Ib)

Wi 9) 3-on USB port 3-on USB port
ire category 2 - on Ethernet port 2 - on Ethernet ports
Wire size Ethernet cabling and installation according to Ethernet cabling and installation according to IEC 61918 and IEC

IEC 61918 and IEC 61784-5-2

61784-5-210

Reset Button

« Astage 1reset clears the user application program and
memory, retains the IP address and all network settings.

« A stage 2 reset returns the controller to out-of-box settings
(including firmware), and clears all network settings.

« Astage 1reset clears the application program and memory,
retains the IP address and all network settings.

« A stage 2 reset returns the controller to out-of-box settings
(including firmware), and clears all network settings.

(1) With Studio 5000 Logix Designer application, version 32.00.00 or later.

(2)
)
(4)
(5)
(6)

With Studio 5000 Logix Designer application, version 31.00.00 or later.

With Studio 5000 Logix Designer, application, version 36.00.00 or later, applications.
With Studio 5000 Logix Designer, application, version 35.00.00 or later, applications.
This is the recommended maximum. Additional EtherNet/IP nodes may be possible depending on remaining controller resources.

1/0 numbers are maximums; they assume no HMI/MSG. HMI/MSG numbers are maximums, they assume no I/0. Maximums assume that the processor is the target, not the originator. Packet

rates vary depending on packet size. For more details, see Troubleshoot EtherNet/IP Application Technique, publication ENET-AT0Q3, and the EDS file for a specific catalog number.

(7)
(8)
(9

(10) If the operating temperature exceeds 60 °

56

C (140 °F), the maximum supported cable length is 20 m (65 ft).

For information on integrity and confidentiality, see the CIP Security with Rockwell Automation Products Application Technique, publication SECURE-ATO01.
Controller performance not impacted by CIP Security.
Use this conductor category information for planning conductor routing. See the Industrial Automation Wiring and Grounding Guidelines, publication_1770-4.1.
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GuardLogix 5580 and Safety-enabled ControlLogix 5590 Controllers

The GuardLogix 5580 controllers operate similarly to the 5590 controllers, with some
differences. Remember, to use 5530 controllers in safety applications, the controller must be
safety-enabled. They are safety-enabled by default.

Attribute

GuardLogix 5580 Controller

ControlLogix 5590 Controllers (safety-enabled)

Instruction-based alarms

(ALMA, ALMD) Yes Yes
Tag-based alarms Yes Yes
PanelView™ 5000 Full support Full support

User and Safety Memory

« 1756-L8IES, 1756-L8IEXTS: 3 MB + 1.5 MB Safety

« 1756-L82ES, 1756-L82EXTS: 5 MB + 2.5 MB Safety
« 1756-L83ES, 1756-L83EXTS: 10 MB + 5.0 MB Safety
o 1756-L84ES, 1756-L84EXTS: 20 MB + 6.0 MB Safety

« 1756-L902TS, 1756-L902TSXT: 2 MB standard + 2 MB safety

« 1756-L905TS, 1756-L905TSXT, 1756-L905TPSXT: 5 MB standard
+5 MB safety

1756-L908TS, 1756-L908TSXT: 8 MB standard + 8 MB safety
1756-L915TS, 1756-L915TSXT, 1756-L915TPSXT: 15 MB standard
+12 MB safety

1756-1925TS, 1756-L925TSXT: 25 MB standard + 12 MB safety
1756-L950TS, 1756-L950TSXT, 1756-L950TPSXT: 50 MB
standard + 12 MB safety

1756-L980TS, 1756-L980TSXT, 1756-L980TPSXT: 80 MB
standard + 12 MB safety

1/0 Memory

Not applicable”

Not applicable”

Remote I/0 modules supported

5094 FLEX 5000 1/0?
5069 Compact 50001%)
5034 PaintMax 1/014)
5032 ArmorBlock 5000

5015 FLEXHA 5000 1/0®)
1794 FLEX 1/0

1769 Compact 1/0

1756 ControlLogix I/0
1734 POINT 1/0

1734 POINT Guard 1/0™
1732E ArmorBlock®

« 1715 Redundant 1/0

5094 FLEX 5000 1/0
5069 Compact 5000
5034 PointMax I/0
5032 ArmorBlock 5000
5015 FLEXHA 5000 1/0
1794 FLEX 1/0

1769 Compact I/0
1756 ControlLogix I/0
1734 POINT 1/0

1734 POINT Guard 1/0
1732E ArmorBlock
1715 Redundant 1/0

1756 ControlLogix Digital Safety 1/0
modules supported

Full support with Studio 5000 Logix Designer Application,
version 32.00.00 or later, with Add-on Profile.

Full support

Embedded Ethernet

10/100/1000 Mbps

10/100/1000 Mbps

EtherNet/IP nodes supported, max

« T756-L8IES, 1756-L8IEXTS: 100

« 1756-L82ES, 1756-L82EXTS: 175
« 1756-L83ES, 1756-L83EXTS: 250
+ T756-L84ES, 1756-L84EXTS: 250

Logix Designer application, version 38 or later:
1756-L902TS, 1756-L902TSXT: 30

1756-L905TS, 1756-L905TSXT, 1756-LI05TPSXT: 100
1756-L908TS, 1756-L908TSXT: 200

1756-L915TS, 1756-L915TSXT, 1756-L915TPSXT: 300
1756-L925TS, 1756-L925TSXT: 400

1756-L950TS, 1756-L950TSXT, 1756-L950TPSXT: 500

1756-L980TS, 1756-L980TSXT, 1756-L980TPSXT: 600(6)

1/0 Capacity (Class 0/1) -
packets/second” ®

« 128,000 without CIP Security™
« 40,000 with integrity
« 20,000 with integrity and confidentiality

164,000 without CIP Security
60,000 with integrity
30,000 with integrity and confidentiality

Message Rate Capacity HMI/MSG (Class 3

) - messages/second 7))

front port without safety partner

« 2000 without CIP Security
« 1500 with integrity
+ 900 with integrity and confidentiality

4000 without CIP Security
3000 with integrity
2700 with integrity and confidentiality

front port with safety partner

« 1000 without CIP Security
« 750 with integrity
« 450 with integrity and confidentiality

2000 without CIP Security
1500 with integrity
900 with integrity and confidentiality

backplane without safety partner(g)

« 4000 via local communication modules

« 7000 via local communication modules

backplane with safety partner(g)

« 2000 via local communication modules

« 2000 via local communication modules

backplane in Logix redundancy‘g)

« 2000 via local communication modules

« 2000 via local communication modules

Unconnected message buffers

320 incoming unconnected messages
448 incoming unconnected messages

320 incoming unconnected messages
448 incoming unconnected messages
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Attribute

GuardLogix 5580 Controller

ControlLogix 5590 Controllers (safety-enabled)

Concurrent cached message
instructions in the running state

256 dedicated buffers

384 dedicated buffers

HMI and Messaging (Class 3)

512 dedicated messages (256 incoming messages and 256
outgoing messages)

768 dedicated messages (384 incoming messages and 384
outgoing messages)

Integrated motion

« EtherNet/IP network
« SERCOS interface
« Analog options (encoder input, LDT input, SSI input)

« EtherNet/IP network
« SERCOS interface
« Analog options (encoder input, LDT input, SSI input)

Drive Safety Instructions with Kinetix®

5700 ERS4 Drives Yes Yes
(I\E%Wﬁgﬁfé(/ilgaéigg)rque 0ff for Drives Full support Full support
Networked Safe Torque Off for Kinetix® Full support Full support

(CIP Mode)

Motion axes

256, any combination of these supported axis types:
- CIP

« Consumed

« Virtual

« Position loop drives

512, any combination of these supported axis types:
- CIP

« Consumed

« Virtual

« Position loop drives

Axes/ms over backplane

19

120 axes in 4 ms
256 axes in 12 ms
512 axes in 26 ms

Axes/ms over EtherNet/IP port

20/ms when you use the built-in EtherNet/IP port at 1Gbps.
Rockwell Automation recommends that you use the built-in
EtherNet/IP port for high-performance motion applications.

Front Port Crossload

Full support (used in redundancy applications)(m)

Voltage and current ratings

12A@5.v0C
50mA @12V DC

12A@5.vDC
50mA@1.2VDC

Energy storage module

Embedded in controller, nonremovable

Embedded in controller, nonremovable

Weight, approx

0.39% kg (.868 Ib)

Wi m 3-on USB port 3-on USB port
Ire category 2 - on Ethernet port 2 - on Ethernet ports
Wire size Ethernet cabling and installation according to Ethernet cabling and installation according to IEC 61918 and IEC

IEC 61918 and IEC 61784-5-2

61784-5-2012)

Reset Button

« Astage 1reset clears the user application program and
memaory, retains the IP address and all network settings.

« Acontroller stage 2 reset returns the controller to out-of-box

settings (including firmware), and clears all network settings.

On a GuardLogix 5580 controller, the stage 2 reset also clears

safety settings and the safety signature/safety locked state.

The Safety Partner reset returns the 1756-L8SP Safety

Partner to the out-of-box settings (including firmware).

In a SIL 3 application, when you reset the GuardLogix

Controller you must also reset the 1756-L8SP Safety Partner.

« Astage 1reset clears the user application program and
memory, retains the IP address and all network settings.

« Acontroller stage 2 reset returns the controller to out-of-box
settings (including firmware), and clears all network settings.
On a safety-enabled controller, the controller stage 2 reset
also clears safety settings and the safety signature/safety
locked state.

« The Safety Partner reset returns the 1756-L9SP Safety
Partner to the out-of-box settings (including firmware).

« InaSIL 3 application, when you reset the safety-enabled
controller you must also reset the 1756-L9SP Safety Partner.

(1) The 5590 and 5580 controllers allocate memory as needed, so there is no dedicated I/0 memory space.

(2)
3)
(4)
(5)
(6)
(7)

With Studio 5000 Logix Designer application, version 32.00.00 or later.
With Studio 5000 Logix Designer application, version 31.00.00 or later.
With Studio 5000 Logix Designer application, version 36.00.00 and later.
With Studio 5000 Logix Designer application, version 35.00.00 and later.
This is the recommended maximum. Additional EtherNet/IP nodes may be possible depending on remaining controller resources.

1/0 numbers are maximums; they assume no HMI/MSG. HMI/MSG numbers are maximums, they assume no I/0. Packet rates vary depending on packet size. For more details, see

Troubleshoot EtherNet/IP Application Technique, publication ENET-AT003, and the EDS file for a specific catalog number.

(8)
(9)
(10)

For information on integrity and confidentiality, see the CIP Security with Rockwell Automation Products Application Technique, publication SECURE-ATO01.
Controller performance not impacted by CIP Security.
You still must use the 1756-RM3 Redundancy module when you use the Front Port Crossload.

(1) Use this conductor category information for planning conductor routing. See the Industrial Automation Wiring and Grounding Guidelines, publication 1770-4.1.
(12) If the operating temperature exceeds 60 °C (140 °F), the maximum supported cable length is 20 m (65 ft).
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Controller Dimensions This section shows controller dimensions.
ControlLogix 5580 Dimensions

34.55 mm _
1.360 in. .6 mm
‘ (0 & (550in.) >
-~
A 1756-L85E
01 [}
T f

a2
==
— EEE
& 2 E
=T
145.2 mm 5 % % %
(57M7in.) % % g
(] |3§ @
= B85
1z
By

/7 =] L

|

v EtherNet/IP"
GuardLogix 5580 Dimensions
34.55 mm 34.55 mm
(1360in.) (13601in.) 139.6 mm

‘4 (5.50n.) »

=
145.2 mm 146.2 mm | Q
(577 in.) (577 in.) i 5
<
@)

USE GAUTION WHEN REMOVING THIS MODULE FROM THE CHASSIS

HOTTER THAN AMBIENT WHEN THE MODULE HAS BEEN IN OPERATION

THE ALUMINUM COVER ON THE OPPOSITE SIDE OF THIS MODULE WILL BE
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145.2 mm
(5.7171n.)

60

34.55 mm
(1.360 in.)

ControlLogix 5590 Dimensions

34.55 mm

139.6 mm
(5.501n.)

(1.360in.) | ‘

1756-L980TS

- - e =
NET2 LINK2 RUN MOD

- - e =
NET1 LINK1 FORCE SD

))©

145.2 mm
(5.7171in.)
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Connectors and Status This section shows the front plate differences. For more information on the status indicators
Indicators and reset button, see Chapter 9, Diagnostics and Status Indicators with ControlLogix Systems
on page 179.
ControlLogix 5580 ControlLogix 5590

.
L

Item Description

Iltem |Description 1 4-character Display
1 4-character Display 2 Status Indicators
2 Status Indicators 3 Doorl!
3 REM RUN PROG mode switch The following are behind the door:
4 Ethernet Port « Reset button
5 Ethernet Status Indicators 4 * OR Code )

- 0 « REM RUN PROG mode switch
6 SD Card slot and Reset button are behind the door. « microSD™ card slot
7 USB Port + USB-C port
(1) First remove the key, then open the door from right to left. 5 Ethernet Ports 1and 2

(1) The door opens from bottom to top.
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GuardLogix 5580 and Safety Partner ControlLogix 5590 Safety Partner
1756-L84ES 1756-L8SP
2
Iltem |Description
1 4-character display
2 Status Indicators Item Description
3 REM RUN PROG mode switch 1 4-character Display
4 SD card slot and Reset Button behind the door” 2 poor
5 USB Port The following are behind the door:
6 Ethernet Port « Reset button
. s R Cod

7 Ethernet Status Indicators * OR Code

« microSD card slot
8 Safety Partner Reset Button 7 MOD status indicat
(1) First remove the key, then open the door from right to left. staus Indicator

(1) The door opens from top to bottom.
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Configure the Controller

New Project Dialog Box

When you create a project with a 5590 controller, the Module Definition dialog box appears.
The dialog box provides standard controller settings, along with additional security settings.
The information that is entered in this dialog box displays on the Controller Properties General
tab and Security tab.

& New Project ? X

1756-1L902TS ControlLogix® 5590 Controller

new_project

Revision: 28 -
Chassis: [ 1756-417  17-Slot ControlLogix Chassis *]
Slot: i) Project default will be SIL2/PLd with no safety partner.

Security Authority: | Mo Protection - |

Use only the selected Security Autharity for authentication and

authorization

Secure With, Logical Name <Controller Name>
Permission Set

Description:

Redundancy: [] Enable

ETE T T
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Controller Properties

This table compares the Controller Properties tab for 5580 and 5590 controllers.

Controller Properties Tab

Comments

General

EtherNet/IP Mode parameter is available on 5590 controllers. See General Tab
on page 65

Major Faults

Safety Task Major Fault is the same on GuardLogix 5580 controllers and
safety-enabled 5590 controllers. It is not available on ControlLogix 5580
controllers. See Major Faults Tab on page 66

Minor Faults Same functionality

Date/Time Same functionality

Advanced Same functionality

SFC Execution Same functionality

Project Same functionality

Redundancy EE” Crossload is available on 5590 controllers. See Redundancy Tab on
Safety

(GuardLogix controllers and 5590
safety-enabled controllers only)

You can set a separate safety network number for each Ethernet port on
5590 controllers. See Safety Tab on page 68.

Nonvolatile Memory

Same functionality (5580 controllers use an SD card. 5530 controllers use a
MicroSD™ card)

Capacity

Capacity and Safety Capacity are shown on safety-enabled 5530 controllers.
Only Capacity is available for ControlLogix 5580 controllers.
See Capacity Tab on page 69

Internet Protocol

You can configure separate values for each Ethernet port on 5590
controllers. See Internet Protocol Tab on page 70.

Port Configuration

You can configure separate values for each Ethernet port on 5530
controllers. See Port Configuration Tab on page 71.

Network New for 5590 controllers. See Network Tab on page 73.

Security Now has additional security parameters. See Security Tab on page 74.
Alarm Log Same functionality

OPC UA The option to enable OPC UA on each Ethernet port is available for 5590

controllers. In this case, EtherNet/IP Mode is Dual-IP.
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Chapter 3 Replacement Considerations with ControlLogix 5590 Systems

General Tab

The General tab provides basic information about the project, such as, controller firmware
revision, project name, and chassis type.

The EtherNet/IP Mode parameter is available with ControlLogix 5590 controllers but not with
5580 controllers.

Figure 11 - Controller Properties Dialog Box - General Tab

5580 Controllers Example

5590 Controllers Example

@ Controller Properties - new L8 project

Nonvolatie Memory Capacity Intemet Protocol Port Configuration Security Alarm Log
General Major Faults Minor Faults Date/Time  Advanced SFC Execution  Project Redundancy
Vendor: Rockwell Automation/Allen-Bradley
Type: 1756-L85E CorttrolLogix® 5580 Cortroller Change Controller
Revision 36011
Name new_L8_project
Description:

Chassis Type: | 175647 7-Slot ControlLogix Chassis

Slot: 0 B

Cancel

Help

¢} Controller Properties - new_project ®

Morvvokathe Memory Capacty Intermet Protocol Port Corfiguration Securty Maem Log OPC UA
General  Major Faults  MinorFauls  Date/Time  Advanced  SFC Exscution  Project  Rsdundancy  Safety

Vedor Flockwell Automation, Aen-Bradiey

Type 1756190275 ControlLog® 5550 Controller Change Controller
Rlvison 38,001

Mame: Pabe_projesct

Description

Chassis TYPe: | 1756417 17.Siot ControlLogix Chassia

Siot 0 &

_Elhg““ P A1/AZ DuaHP Change IP Mode

EtherNet/IP Mode is A1/A2: Dual-IP by default when
creating a ControlLogix 5590 project.

OK | Concel Help
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Chapter 3 Replacement Considerations with ControlLogix 5590 Systems

Major Faults Tab

The Major Faults tab provides information about major faults that have occurred on the

controller and the option to clear them. The project must be online to use this tab.

With ControlLogix 5590 and GuardLogix 5580 controllers, there is an indication that Safety
Task major fault has occurred when the project is online.

Figure 12 - Controller Properties Dialog Box - Redundancy Tab

ControlLogix 5580 Controller Example

5590 Controllers Example

& Controller Properties - LB_v38 X

Norwolatle M
General |

Capacity Intemet Protocol Port Corfiguration Security Aam Log OPC UA
lts | Minor Faus  Date/Time  Advanced SFC Execution  Project  Redundancy*

Offine. -

Recert Faults:

Cancel Aoply Help

—
ﬁ Controller Properties - L9_project

Nonvolatle Memory ~ Capacty  Intemet Protocol  Port Configuration  Securty

Alam Log

OPC UA

Genersl  Major Fauts  Minor Fauts  Date/Time  Advanced GFC Exscution  Project  Redundancy  Safety

Offline.
Recent Fauits:

Standard | Safely

3 Safety Task Major Fault

Help
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Chapter 3 Replacement Considerations with ControlLogix 5590 Systems

Redundancy Tab

The Redundancy tab lets you configure Redundancy parameters.

You can configure 5590 controllers to use Front Port Crossload. For more information on Front
Port Crossload, see page 132.

Figure 13 - Controller Properties Dialog Box - Redundancy Tab

ControlLogix 5580 Controllers Example 5590 Controllers Example
i _ -
& Controller Properties - L8 v38 X & Controller Properties - L9_project 3
1
! General Major Faits Minor Fautts Date/Time Advanced SFC Execution Project | g:;ﬁ':;my Ma‘”g:“"s r:”m’ ;‘:”sm Datefzm . M"agced_ SF;E"“LL;‘D" OE:’E?
Redundancy Nonvolatile Memory Capacity Secuiy Aam Log OFC UA | EY AL S iy o
B i fr— 8 Redundancy Enabled Advanced..

| 8 Front Port Crossload Enabled
Redundancy Status |

8 Front Port Crossload Security Enabled

Redundancy Status

Partner Status Partner Minor Faults
&) &)
) ) Partner Status Partner Minor Faults
) S & &
2 2
) Thelist of features that are not supported when redundancy enabled is availabls in the online help ») o)

) The list of features that are not supported when redundancy enabled is available in the online help

l Cancel App Help Cancel Appl ki
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Chapter 3 Replacement Considerations with ControlLogix 5590 Systems

Safety Tab

The Safety tab lets you configure safety parameters based on system conditions. For 5530

controllers, you can set a separate safety network number for each Ethernet port. The option
is available when EtherNet/IP Mode is Dual-IP.

Figure 14 - Controller Properties Dialog Box - Safety Tab
5580 Controllers Example

5590 Controllers Example

DuallP Mode
ﬁ Controller Properties - LBs_v38 X ﬁ Controller Properties - L9_project X
Monvolatile Memory Capacity Intemet Protocol Part Corfiguration Security Alam Log OPC UA Monvolatile Memary Capacity Intemet Protocol Port Configuration Security Alam Log QPCUA
General  Major Faults ~ Minor Faults  Date/Time ~ Advanced SFC Execution Project Redundancy — Safety” General  Major Fauts  Minor Fauts  Date/Time  Advanced  SFC Execution  Project  Redundamcy — Safety
Safety Application: Unlocked Saicty Lock/Uriock... 18 Safety Enabled @} Cannot be modified if Safety Signature exists or Controlleris Safety Locked.
Safety Status b e T Safety Lock /Unlock ..
Safety Signature: Safety Status:
1. Required for SIL2/PLd or SIL3/PLe controller operation. Safety Signature
- ! Required for SIL2/PLd or SIL3/PLe controller operation.
-
(O Protect Signature in Run Mode . Co
[ Protect Signature in Run Mode -
Safety 1/0 can be replaced without deleting the safety signature.
v
N e A I A Safety 1/0 can be replaced wilhout deleting the safely signature.
Only Allow Automatic Configuration When Mo Safety Signature Exists ~ When replacing Safety /0 with an out-of-box module:
Only Allow Automatic Configuration When No Safety Signature Exists
Safety Level SIL3/PLe ~
Safety Level SIL2/PLd
Safety Network Numbers: 1756 Backplane, 1756-A7

1 The controller may be impacted by modules in adjacent slots. Determine if operating
4C7D_032F_C48E
8/11/2025 10:51:02.158 AM

conditions and power dissipation meet recommended levels for SIL2/P|

Safety Network Numbers: 1756 Backplane, 1756-AT |4C7D_03E0_DE33

Ethernet 4C7D_032F_C48F - /1112025 2:04:28.555 Pl
B11/2025 10:51:02.159 AM A1, Ethernet 4CT7D_044C_1FA1

81172025 4:01:37.697 PM

A2, Ethernat 4C7D_0448_78DC

B11/2025 4:00:54.238 PM

Cancel Aoply Help Cancel A Help
Linear/DLR Mode
_—
& Controller Properties - process x

Monvolatie Memory  Capacly  lntemwt Protocol  Pord Configuration  Netwok  Secuty Aammlog OPCUA
General  Major Fauls  MinorFauls  Date/Tme  Advanced  SFC Execuion  Project  Redundancy  Sefety
18 Safety Enabled ) C

Safety Apphcation: Unlocked Safety Lock /Unlock
Safety Status:
Safety Signature

8. Reguired for SIL2/PLd or SIL3/PLe controliler operation.

() Protect Signature in Run Mode

Safety 110 can be replaced without deleting the safety signature.
When replacing Safety 'O with an out-of box

Oy Alow Automatic Corfiguration When No Safety Signature Exists

Safety Level

SIL2/PLd
1. The controller may be impacted by modules in adjacent siots. Determine F operating
conditions and power dissipation meet recommendesd hevels for SILZPLD
Safety Network Numbers: 1756 Backpiane, 1756-A7 | 4CBB_033E_E464
| |82572025 11:07:33.348 AM
|A1iAZ, Ethemet 4C8B_033E_E465 |
{a2n200s 12722350 AM |

[ ok ||  Cace
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Chapter 3 Replacement Considerations with ControlLogix 5590 Systems

Capacity Tab

In the Logix Designer application, version 29 or later, the Capacity tab indicates data usage.
The tab also shows the number of Ethernet nodes that are used.

«  ControlLogix 5580 controllers - One value shows data usage. It combines Data and Logic
memory usage and I/0 memory usage.

+ Safety-enabled 5590 controllers and GuardLogix 5580 controllers - Two values show
data usage. One value shows available Data and Logic memory usage and 1/0 memory
usage. The other value shows the Safety memory usage.

IMPORTANT 5590 controllers are safety-enabled by default. If you disable
safety, the Capacity tab matches the ControlLogix 5580
controllers Capacity tab:
« If you are converting from a GuardLogix 5580 controller to a 5590
controller, safety is enabled.
« If you are converting from a ControlLogix 5580 controller to a
5590 controller, safety is automatically disabled.

As you change the project, the data values are automatically updated to indicate the estimated
memory usage and remaining available memory.

Figure 15 - ControlLogix Controller Properties Dialog Box - Capacity Tab

ControlLogix 5580 Version 38 Example ControlLogix 5590 Version 38 Example
& Controller Properties - L8 v38 X | @ Controller Properties - L9_project %
| Generd  MajorFauts  MinorFauts  Date/Time  Advanced  SFC Exccuon  Project  Redundancy | General MgjorFauts MrnorFauts Date/Time  Advanced  SFC Execufion  Projedt  Redundancy  Safety
Nonvolatile Memary Capacity Intemet Protocal Port Configuration Security Aam Log OPC UA Nonvolatile Memory Capacity Intemet Protocol Port Corfiguration Security Alam Log OPC UA
Capacity Capacity Safety Capacity
Usage 0% Usage 0% Usage 0%
o 25 50 71 100 ] 25 50 75 100 ] 25 50 75 100
Capadity (Blocks) Capacity (Blocks) Capacity (Blocks)
Available: 41,924,928 Available: 2,078,744 Available Safety: 2,095,758
Used Standard: 18,112 1 Used Standard: 13,408 Used Safety: 1,304
Total: 41,943,040 | Total: 2,097,152 Total: 2,097,152
|
Ethernet Nodes Ethernet Nodes
Recommended Maximum: 300 nodes Waximum 30nodes
Used: 0 nodes Used: 0nodes
0K | Cancel A Help oK | Cancel A Help
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Chapter 3 Replacement Considerations with ControlLogix 5590 Systems

Internet Protocol Tab

When online with a 5590 controller, the Internet Protocol tab lets you configure the IP Settings.
These settings are not available offline.

« If EtherNet/IP mode is Dual-IP, you configure the settings for each Ethernet port
separately.

« If EtherNet/IP mode is Linear/DLR, you configure one value for setting and it applies to
both Ethernet ports as Port A1/A2.

Figure 16 - Controller Properties Dialog Box - Internet Protocol Tab - Online

& Controller Properties - Safety_Test_5590 X
General Major Faults Minor Faults Date/Time Advanced SFC Executon Project Salety
Nonvolatile Memory  Capacity  ImtemetProlocol  PortConfiguration  MNework  Security  Alamlog  OPCUA

Pot AlA2

© Manually conigure IP seings
Obitain IP setings automatically using DHCP

IP Address 192 . 168 1 18 Subnet Mask 255 . 265 . X5 0
Gateway Address 0 0 0 0

Domain Name Primary DNS Server 0 0 0 0
Address

Secondary DNS

Fost e Server Address

oK Cancel Help

When online, configurable settings include the following:
« Source of IP Settings (DHCP, BOOTP, or manual configuration)
«  Physical Module IP Address
+  Subnet Mask
« Gateway Address
+  Domain Name
+ Host Name, Primary DNS Server Address
«  Secondary DNS Server Address
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Chapter 3 Replacement Considerations with ControlLogix 5590 Systems

Port Configuration Tab

When online, the Port Configuration tab lets you view and configure the Ethernet port settings:

View Link Status

Enable/Disable the Ethernet port

Configure Auto-Negotiate

Configure Selected Speed up to 1Gbps (or set to auto-negotiate)
View Current Speed

Configure Selected Duplex - 5580 controllers only support full-duplex.
View Current Duplex

Access the Port Diagnostics dialog

You can change the Port Configuration parameters without resetting the controller. You
configure the settings for each Ethernet port separately.

IMPORTANT  When you configure the Ethernet ports, only port 1connect to

enterprise-level networks; it can also connect to device-level networks
if necessary.

Port 2 can only connect to device-level networks.

Figure 17 - Controller Properties Dialog Box - Port Configuration Tab

13 Controller Properties - Safety_Test_5500 X
General Maijor Faults Minor Faults Date/Time Advanced SFC Execution Project Safety
Nonvolatile Memory ~ Capacity  IntemetProtocol ~ PoriConfiguration  Network  Secunty  Alamlog  OPCUA

Auto- Speed Duplex Port
Port | Enable| Link Status .
MNegotiate | Sglected ] Current Selected l Current Diagnostics
Al Active - |1Gbps - |Full
A2 | B |lnactive [ ] J J
0K Cancel Help
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Chapter 3 Replacement Considerations with ControlLogix 5590 Systems

Port Diagnostics

On the Port Configuration category, click the Port Diagnostics button to view information for
the Ethernet port.

For parameter descriptions, see the ControlLogix 5590 Controllers User Manual, publication
1756-UM300 or the Logix Designer online help.
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—_— et = P - —
Port Diagnostics - Port: A1 x
Interface Counters Media Counters
Octets Inbound 1108932 Algnment Erors: '}
Octets Outbound 1983172 FCS Emors: 0
Unicast Packets Inbound G904 Single Collisions 0
Unicast Packets Outbound 9280 Multple Collisions: 0
Norn-unicast Packets inbound -] SQE TestEmors 0
MNon-unicast Packets Outbound 2769 Deferred Transmissions o
Packets Discarded Inbound 0 Late Collisions: 0
Packets Discarded Outbound 0 Excessive Colisions 0
Packets With Emors Inbound: 0 MAC Transmit Emors: 0
Packets With Erors Outbound 0 MAC Receive Emors 0
Unknown Protocol Packets inbound 0 Camer Sense 0
Frame Too Long ]
ResetCounters *
Close Help
S—


http://literature.rockwellautomation.com/idc/groups/literature/documents/um/1756-um900_-en-p.pdf

Chapter 3 Replacement Considerations with ControlLogix 5590 Systems

Network Tab

The Network tab is available on 5530 controllers but not 5580 controllers. When online, this tab

shows network status and faults, if any exist. It is only available when EtherNet/IP Mode is

Linear/DLR.

Figure 18 - Controller Properties Dialog Box - Network Tab

& Contraller Properties - Safety_Test 5580

General Major Faults Minor Faults Date/Time Advanced
MNonvolatle Memory ~ Capacity Internet Protocal Port Configuration
Network Topology Linear/Star
MNetwork Status Marmal

_)Enable Supervisor Mode

Ring Fault

0K

SFC Exacution
Netwark

Cancel

Project
Alarm Log

Advanced

X

Safety
OPCUA

Help
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Chapter 3 Replacement Considerations with ControlLogix 5590 Systems

Security Tab

The Security Tab lets you see the controller security settings, for example, the Security
Autharity choice. Security settings are configured when you create the project.

With the Logix Designer application, version 28 or later, the 5580 controllers support additional
parameters in the Security Authority section.

Figure 19 - Controller Properties Dialog Box - Security Tab

5580 Controllers Version 28 Example 5590 Controllers Version 38 Example
& CartralurPropedion - B0 = | ] @ Controfier Properties - L9_project %
[ Garasd Major Fadia Mnar Fauls ChatasTirma | A —) JR" Esscution Preojact General  Major Fasulls  Minor Faults  Date/Time  Advanced SFCExecubon Project  Redundancy  Safety
| Homvostis Merery | Harsay inbarrmt Protacal Fod Corbqumian | Cacusly Nowolathe Memoey ~ Capacty ~ Secufy  Mamlog OPCUA  IntemetProtocol  Port Configuration
Sesy Authoay Securtty Authorty:
Seguss Yk Secure With

_) Restrict Communications Except Through Selected Slots
Select Slots B1]2]3]4]5[6]

Rarinct Communictiora Exapt Theuph Salacied Sida
Galart Sty BRI EEDE

[0 Enable Controller Web Pages
Changs Dabaction

Chargua Ta Dwtadt 1ESFFFF_FFFF_FFFF_FFFF [ Corfigen...| Change Detection
h To Detect 16SFFFF_FFFE_FFFF_FFFF
Fackt Ve anges To _FFFE_| . Corfigure
Audi Value
Tracked State Value: View Components.
ax | Coarcal, . '_ Hn.b

OK | Caced | & Help
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Chapter 3

Replacement Considerations with ControlLogix 5590 Systems

Memory Card Behavior

With 5590 controllers, memary card behavior has changed slightly when loading a project from
the memory card onto a controller.

The table below shows what happens at power-up when you insert a memory card that
contains an image into a 5590 controller in the different application types.

IMPORTANT

The difference with 5590 controllers, compared to previous

ControlLogix and GuardLogix controllers, is when the controller is used
in a SIL 3 safety application, the safety partner is installed, the Image
Setting is User Initiated, and the controller is in out-of-box condition.

Table 6 - Memory Card Settings and Controller Power-up Behavior

Controller
Application Type

Image Setting

Controller is in Out-of-Box Condition
(v1.x firmware)

Firmware > 1.x and Internal
Nonvolatile Memory is not Valid®”

Firmware > 1.x and Internal
Nonvolatile Memory is Valid

« Standard control
« High Availability

(Redundancy and Loads Firmware Only
Logix SIS) . . .
. SIL2 safety User Initiated Does Nothing Does Nothing
SIL 3 safety with
Safety Partner Loads both Firmware and Application(Z)
installed
« Loads Firmware if there is a revision |« Loads Firmware if there is a revision
Any On Power Up Loads both Firmware and Application mismatch mismatch
« Loads Application « Loads Application
On Uninitialized « Loads Firmware if there is a revision
Any Loads both Firmware and Application mismatch Does Nothing

Memory

Loads Application

(1) “Valid” includes the No Project condition.

(2) Indicates a change in behavior from previous ControlLogix and GuardLogix controllers.
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Chapter 3 Replacement Considerations with ControlLogix 5590 Systems

Communication Options Several communication networks are available for use. This table describes typical network
applications that are used, and lists the networks available to support such applications.

5580 Controllers - 5590 Controllers -

Application Type Supported Networks Supported Networks

EtherNet/IP

ControlNet®

DeviceNet®

Data Highway Plus™ (DH+™)
Remote 1/0

SynchLink™

USB

Communication options

EtherNet/IP EtherNet/IP
SERCOS interface! « SERCOS interface
Analog options:" + Analog options:
- Encoder input - Encoder input
- LDT input - LDT input

- SSlinput - SSlinput

Integrated Motion

EtherNet/IP - Available with Integrated Motion and non-motion

Time Synchronization applications

EtherNet/IP - Primary network used
ControlNet

DeviceNet

Foundation Fieldbus

HART

Universal remote 1/0

Control of distributed I/0

Produce/consume data between « ControlNet
controllers EtherNet/IP

Messaging to and from other devices, | ControlNet
including access to the controller via |« DeviceNet (only to devices)
Logix Designer application EtherNet/IP

(1) With Studio 5000 Logix Designer Application Version 31.00.00 or later.

Communication Throughput

5590 and 5580 controllers run communications the same except for moving data with CPS
instructions and tag access as described below.

CPS
Tag Read/Write S
ag Read/Hirite Source 5580 Controllers 5590 Controllers
QOther User Tasks Blocks Allows
Motion Planner Blocks Allows

Blocks - Stops source data values from changing by communications during application execution.
Allows - Communications can change source data values during application execution.
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Chapter 3 Replacement Considerations with ControlLogix 5590 Systems

EtherNet/IP Modes

5590 controllers support the following EtherNet/IP modes:

o Dual-IP Mode
« Linear/DLR Mode
Dual-IP Mode

Dual-IP mode lets you configure the controller embedded Ethernet ports to connect to
separate networks. That is, port 1 connect an enterprise-level Ethernet network and a port 2
can connect device-level network.

The following graphic shows a ControlLogix 5530 controller that uses Dual-IP mode in a
star topology.

Plant-wide Operations System

o) ] i) 010 (O - - - || Stratix® 5410
P RE S LI i

ControlLogix 5590
ControlLogix EtherNet/IP Adapter
1756 ControlLogix /0

([ o :‘ g ey i y—ty—pﬂ PanelView™ Plus 7
Enterprise-level Y-
Network ‘ ‘ ‘

®

LK)

il
IAAAAAA]

Stratix® 2000

5069-AENTR PowerFlex® 527
Compact 5000 1/0
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Chapter 3 Replacement Considerations with ControlLogix 5590 Systems

Linear/DLR Mode

When the controllers operate in Linear/DLR mode, they can only connect to one network and
have only one network configuration. The controllers can connect to any EtherNet/IP topology.

ControlLogix 5590
ControlLogix EtherNet/IP Adapter
1756 ControlLogix I/0

= e :@\ PanelView™ Plus 7

ogio)
o Eon
s B:m

£ [BeR ] [ [EE
£ |Ben (BB (EeE o2
el el el o
ﬁ; E e E§ rid
B m SRR
5069-AEN2TR PowerFlex® 527

Compact 5000 1/0

For more information on how to use EtherNet/IP modes, see the ControlLogix 5530 Controllers
User Manual, publication 1756-UM900.
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Chapter 3 Replacement Considerations with ControlLogix 5590 Systems

Thermal Monitoring and The controllers can monitor internal module temperatures and respond as the temperature
Thermal Fault Behavior increases.

Figure 20 - Controller Thermal Fault Behavior

Threshold for controller to declare a ‘Hardware Preservation Fault’,

and reset the module and disable power.

In the disabled power condition, only the OK status indicator is

illuminated, and it is red. The module does not apply power until it has
~f— cooled below the Hardware Preservation Hysteresis limit. The module

All power to the controller is disabled except to run
the red OK status indicator and monitor the

temperature. —P

Power does not then enters fault mode, records the fault in the major fault log, and
become enabled when displays ‘CPU Temperature Fault’ on the front panel.
Hardware Preservation in this range

Hysteresis Limit

~agl— Threshold for controller to declare a ‘CPU Temperature Fault’ major
recoverable fault. If a fault handler does not clear the fault, then the
module enters fault mode, records the fault in the major fault log, and
displays ‘T17:C34 CPU Temperature Fault' on the front panel.

~aq— Threshold for controller to declare a T17:C35 Controller internal
temperature is approaching operating limit' minor fault and set the
Diagnostics minor fault bit.
The fault is recorded in the minor fault log, but is not displayed on the
front panel. If the temperature returns to an acceptable range, the
Diagnostics minor fault bit clears, but the minor fault record remains.

Temperature

O
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Notes:
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Chapter ll'

Replacement Considerations with CompactLogix
and Compact GuardLogix Systems

This chapter describes features and functions that are associated these controllers:

CompactLogix™ 5380 controllers when used with the Studio 5000 Logix Designer®
application, version 28 or later.

Compact GuardLogix® 5380 SIL 2 controllers when used with the Studio 5000 Logix
Designer application, version 31 or later.

Compact GuardLogix® 5380 SIL 3 controllers when used with the Studio 5000 Logix
Designer application, version 32 or later.

For information on replacing CompactLogix 1769-L3 or CompactLogix 1768-L4 controllers, see
Replacement Considerations for 1768-14 and 1769-L3 Controllers on page 205.

This chapter features these controllers, and where applicable, the controllers are known as:

Controller Family Includes These Controllers

5380 controllers

CompactLogix 5380, Compact GuardLogix 5380 SIL 2,
and Compact GuardLogix 5380 SIL 3 controllers

5370 controllers CompactLogix 5370 and Compact GuardLogix 5370 controllers

The features and functions that are described in this chapter are not an exhaustive list of the
features and functions available with the controller. Instead, they provide a picture of what is
new or changed in the controller at this release, including the following:

Dual embedded 10/100/1000 Mbps Ethernet ports
Dual-IP mode
Higher performance and capacity including:

- Total Motion processing: Support for up to 32 axes (limit differs by controller catalog
number)

Total I/0 packets processing: 128,000 pps

320 unconnected message buffers

- 256 simultaneous cached message instructions in the running state

- Support for up to 180 Ethernet nodes (limit differs by controller catalog number)
Support for Compact 5000® /0 modules as local and remote 1/0 modules

Support for FLEX 5000® 1/0 modules as remote 1/0 modules

Change Ethernet port speed without a module reset
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Chapter &4 Replacement Considerations with CompactLogix and Compact GuardLogix Systems

Minimum Requirements

The controllers have these minimum requirements.

CompactLogix Controllers Minimum Requirements

Requirement, Minimum

CompactLogix 5370 L3 Controller

CompactLogix 5380 Controller

Programming Software

Studio 5000 Automation Engineering & Design Environment®,
Version 20.00.00 or later

Studio 5000 Logix Designer Application, Version 28.00.00 or laterV

(1) Most CompactLogix 5380 controllers are first available in version 29.00.00. Also, you must use version 29 or later to use Dual-IP mode with CompactLogix 5380 controllers.

Compact GuardLogix Controllers Minimum Requirements

Requirement, Minimum

Compact GuardLogix 5370 Controller

Compact GuardLogix 5380 Controller

Programming Software

Studio 5000 Automation Engineering & Design Environment,
Version 28.00.00 or later

Compact GuardLogix 5380 SIL 2 Controller:
Studio 5000 Logix Designer Application, Version 31.00.00 or later
Compact GuardLogix 5380 SIL 3 Controller:
Studio 5000 Logix Designer Application, Version 32.00.00 or later

Product Comparlson The 5380 controllers operate similar to the 5370 controllers, with these differences.
CompactLogix Controllers
Attribute CompactLogix 5370 L3 Controller CompactLogix 5380 Controller
5069-L306ER, 5069-L306ERM: 0.6 MB
1769-L30ER, 1769-L30ER-NSE, 1769-L30ERM: 1 MB 9063-L3I0ER, 5063-L3I0ER-NSE. 5069-LAIOERM: 1B
. 5069-L320ER, 5069-L320ERM, 5069-L320ERP: 2 MB
1769-L33ER, 1769-L33ERM: 2 MB B089-L330ER. B0B9-L330ERM: 3 MB
Memory 1769-L36ERM: 3 MB ' )

1769-L37ERM: 4 MB
1769-L38ERM: 5 MB

5069-L340ER, 5069-L340ERM, 5069-L340ERP: 4 MB
5069-L350ERM: 5 MB

5069-L380ERM: 8 MB

5069-L3100ERM: 10 MB

Local I/0 modules supported

1769 Compact I/0™ only

controller catalog number

Compact 5000 1/0 standard modules only

Number of local I/0 modules that are supported varies by Number of local I/0 modules that are supported varies by

controller catalog number

Remote I/0 modules supported

« 1794 FLEX™ /0

« 1769 Compact I/0™

« 1756 ControlLogix® 1/0
« 1734 POINT I/0™

« 1732E ArmorBlock®

5094 FLEX 5000° I/0"
5069 Compact 5000° 1/0?)
« 5034 PointMax™ 1/0)

5032 ArmorBlock 5000° 1/0%)
1794 FLEX 1/0

« 1769 Compact I/0

« 1756 ControlLogix 1/0

« 1734 POINT 1/0

« 1732E ArmorBlock

Embedded Ethernet

10/100 Mbps

10/100/1000 Mbps

EtherNet/IP™ nodes supported, max

1769-L30ER, 1769-L30ER-NSE, 1769-L30ERM: 16
1769-L33ER, 1769-L33ERM: 32

1769-L36ERM: 48

1769-L37ERM: 64

1769-L38ERM: 80

5069-L306ER, 5069-L306ERM: 16

5069-L310ER, 5069-L310ER-NSE, 5069-L3I0ERM: 24
5069-L320ER, 5069-L320ERM, 5069-L320ERP: 40
5069-L330ER, 5069-L330ERM: 60

5069-L340ER, 5069-L340ERM, 5069-L340ERP: 90
5069-L350ERM: 120

5069-L380ERM: 150

5069-L3100ERM: 180

1/0 Capacity (Class 0/1): 10,000 packets per second max

1/0 Capacity (Class 0/1/°) 128,000 packets per second

Ethernet performance Message Rate Capacity HMI/MSG (Class 3): 400 packets per Message Rate Capacity HMI/MSG (Class 3)% 2000 messages
second max (6)
per second
Dual-IP mode Not supported Supported with the Logix Designer application, version 29

or later

Unconnected message buffers

No fixed limits, as long as the controller can allocate the buffer it {320 - Any combination of outgoing or incoming unconnected

will. messages.
Concurrent cached message instructions |32, drawn from the 250 total connections supported by the .
in the running state controller. 256 dedicated buffers

HMI and Messaging (Class 3)

Drawn from the 250 total connections supported by the
controller.

512 dedicated messages (256 incoming messages and 256
outgoing messages)

Integrated motion

EtherNet/IP™ network
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Attribute CompactLogix 5370 L3 Controller CompactLogix 5380 Controller

Position Loop:

« 5069-L306ERM: As many as 2 axes

« 5069-L310ERM: As many as 4 axes
Position Loop: « 5069-L320ERM, 5069-L320ERP: As many as 8 axes
« 1769-L30ERM - As many as 4 axes « 5069-L330ERM: As many as 16 axes

« 1769-L33ERM- As many as 8 axes 5069-L340ERM, 5069-L340ERP: As many as 20 axes
« 1769-L36ERM, 1769-L37ERM, 1769-L38ERM - As many as 16 axes |« 5069-L350ERM: As many as 24 axes
Other Loop Types: 5069-L380ERM: As many as 28 axes

+ Upto100 ] « 5069-L3100ERM: As many as 32 axes
Integrated Motion Drives: Other Loop Types:

« Up to 80 max nodes, depending on controller catalog number |« Up to 256

Integrated Motion Drives:

« Up to 180 max nodes, depending on controller catalog
number and firmware revision

As many as 2 (2 ms coarse update period and 50% controller As many as 32 when you use the built-in EtherNet/IP port at

Mation axes!”

1 load) 1Gbps
Axes/ms over Etheret/IP™ port IMPORTANT: Not all CompactLogix 5370 controllers support IMPORTANT: Not all CompactLogix 5380 controllers support
Integrated Motion over an EtherNet/IP network. Integrated Motion over an EtherNet/IP network.

MOD Power: 450 mA @ 18...32V DC

MOD Power Inrush: 850 mA for 125 ms

SA Power: 10 mA @ 0...32V DC

25mA @ 0...240V AC, 47...63 Hz

Voltage and current ratings Controller power: 500 mA @ 5.1V DC and 225 mA @ 24V DC ATEX/IECEX, 125V AC Max

MOD Power (Passthrough)®: 9.55 A @ 18...32V DC
SA Power (Passthrough)®- 9.95 A @ 0...32V DC
9.975 A @ 0...240V AC, 47...63 Hz

ATEX/IECEX, 125V AC Max

Energy storage module Nonremovable Nonremovable
Weight, approx 0.31kg (0.68 Ib) 0.394 kg (.868 Ib)
0 3- on USB port - on USB port

1- on power ports
2 - on Ethernet port

RJ45 connector according to IEC 60603-7, 2 or 4 pair Category 5e |Ethernet connections:
Wire size minimum cable according to TIA 568-B.1 or Category 5 cable Ethernet Cabling and Installation according to IEC 61918 and
according to ISO/IEC 24702 IEC 61784-5-2

Kit 5069-RTB64-SCREW or kit 5063-RTB64-SPRING

You must order the kit separately. RTBs do not ship with the
controller.

5069-RTB4-SCREW, 5069-RTB6-SCREW connections:

0.5..1.5 mm?(22...16 AWG) solid or stranded copper wire
Removable terminal block Not Applicable rated at 105 °C (221 °F), or greater, 3.5 mm (0.14 in.) max
diameter including insulation, single wire connection only
5069-RTB4-SPRING, 5069-RTB6-SPRING connections:

0.5..1.5 mm?(22...16 AWG) solid or stranded copper wire
rated at 105 °C (221 °F), or greater, 2.9 mm (0.1 in.) max
diameter including insulation, single wire connection only

A stage 1reset clears the user application program and
Clears the user application and memory but retains the firmware |memory, but retains the controller IP address.

revision and all network settings A stage 2 reset returns the controller to out-of-box settings
(including firmware), and clears all network settings.

Wire category 2 - on Ethernet port

Reset Button

(1) With Studio 5000 Logix Designer application, version 32.00.00 or later.
(2)  With Studio 5000 Logix Designer application, version 31.00.00 or later.
(3)  With Studio 5000 Logix Designer, application, version 36 or later, applications.
(4)  With Studio 5000 Logix Designer, application, version 35 or later, applications.

(5)  1/0 numbers are maximums; they assume no HMI/MSG. HMI/MSG numbers are maximums, they assume no 1/0. HMI/MSG maximums assume that the processor is target, not originator.
Packet rates vary depending on packet size. For more details, see Troubleshoot EtherNet/IP Application Technique, publication ENET-AT003, and the EDS file for a specific catalog number.

(8) Data size = 32-bits / 1-DINT

(7) For information on motion axes and Integrated Motion on an EtherNet/IP network, see the Integrated Motion on the EtherNet/IP Network: Configuration and Startup User Manual, publication
MOTION-UMOO3.

(8) Maximum level of MOD Power current that the module can pass through to the next module in the system. The specific level of current passed through varies based on system configuration.
(9) Maximum level of SA Power current that the module can pass through to the next module in the system. The specific level of current passed through varies based on system configuration.
(10) Use this conductor category information for planning conductor routing. See the Industrial Automation Wiring and Grounding Guidelines, publication 1770-4.1.
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Replacement Considerations with CompactLogix and Compact GuardLogix Systems

Compact GuardLogix Controllers

Attribute

Compact GuardLogix 5370 Controller

Compact GuardLogix 5380 Controller

Controller Memory

1769-L30ERMS: 1 MB standard, 0.5 MB safety
1769-L33ERMS: 2 MB standard, 1 MB safety
1769-L36ERMS: 3 MB standard, 1.5 MB safety
1769-L37ERMS: 4 MB + 1.5 MB safety
1769-L38ERMS: 5 MB + 1.5 MB safety

5069-L306ERS?2, 5069-L506ERMS2, 5069-L3100ERMS3: 0.6 MB + 0.3 MB Safety
5069-L310ERS?2, 5069-L310ERMS2, 5069-L310ERMS3: 1 MB + 0.5 MB Safety
5069-L320ERS?2, 5069-L520ERMS2, 5069-L320ERMS3: 2 MB + 1 MB Safety
5069-L330ERS?2, 5069-L330ERMS2, 5069-L330ERMS3: 3 MB + 1.5 MB Safety
5069-L340ERS?2, 5069-L340ERMS2, 5069-L340ERMS3: 4 MB + 2 MB Safety
5069-L350ERS?2, 5069-L350ERMS?2, 5069-L350ERMS3: 5 MB + 2.5 MB Safety
5069-L380ERS?2, 5069-L380ERMS2, 5069-L380ERMS3: 8 MB + 4 MB Safety
5069-L3100ERS2, 5069-L3100ERMS?2, 5069-L3100ERMS3: 10 MB + 5 MB Safety

Local I/0 modules supported

1769 Compact 1/0 only
« Number of local I/0 modules that are supported varies
by controller catalog number

« Compact 5000 1/0 Standard and Safety modules only
« Number of local /0 modules that are supported varies by controller catalog
number

Remote I/0 modules supported

1794 FLEX 1/0

1769 Compact 1/0
1756 ControlLogix 1/0
1734 POINT 1/0
1732E ArmorBlock

5094 FLEX 5000 I/0"

- 5069 Compact 5000 /012
5034 PointMax 1/0°)

5032 ArmorBlock 5000 1/01)
« 1794 FLEX 1/0

1769 Compact 1/0

1756 ControlLogix I/0

« 1734 POINT 1/0

1732E ArmorBlock

Safety I/0 support

1734 POINT Guard 1/0™, 1732 ArmorBlock® Guard 1/0,
1791 CompactBlock™ Guard 1/0™

Can only communicate to safety I/0 through the
embedded Ethernet ports.

Compact 5000 I/0 Safety modules, 1734 POINT Guard 1/0, 1732 ArmorBlock
Guard 1/0, 1791 CompactBlock Guard 1/0,

« 1756 ControlLogix Digital Safety 1/0

Can communicate to local Compact 5000 1/0 safety modules through the
backplane, and also communicate to distributed safety /0 through the
embedded Ethernet ports.

Can communicate to DeviceNet® safety I/0 nodes with the 1788-EN2DNR
Ethernet to DeviceNet linking device.

Embedded Ethernet

10/100 Mbps

10/100/1000 Mbps

EtherNet/IP nodes supported,
max

1769-L30ERMS: 16
1769-L33ERMS: 32
1769-L36ERMS: 48
1769-L37ERMS: 64
1769-L38ERMS: 80

5069-L306ERS?2, 5069-L306ERMS2, 5069-L306ERMS3: 16
5069-L310ERS?2, 5069-L310ERMS2, 5069-L310ERMS3: 24
5069-L320ERS?2, 5069-L520ERMS2, 5069-L320ERMS3: 40
5069-L330ERS2, 5069-L330ERMS?, 5069-L330ERMS3: 60
5069-L340ERS?2, 5069-L340ERMS2, 5069-L340ERMS3: 90
5069-L350ERS?2, 5069-L350ERMS?, 5069-L350ERMS3: 120
5069-L380ERS?2, 5069-L380ERMS2, 5069-L380ERMS3: 150
5069-L3100ERS2, 5069-L3100ERMS?2, 5069-L3100ERMS3: 180

Ethernet performance

Ethernet 1/0 (Class 0/1): 10,000 packets per second max
Ethernet Messaging (Class 3): 400 packets per second
max

Ethernet 1/0 (Class 0/1): 128,000 packets per second

Ethernet Messaging (Class 3): 2000 messages per second'®

Dual-IP mode

Not supported

« Compact GuardLogix 5380 SIL 2 controllers are supported with the
Logix Designer application, version 31 or later

« Compact GuardLogix 5380 SIL 3 controllers are supported with the
Logix Designer application, version 32 or later

Unconnected message buffers

No fixed limits, as long as the controller can allocate the
buffer it will.

320 - Any combination of outgoing or incoming unconnected messages.

Concurrent cached message
instructions in the running
state

32, drawn from the 250 total connections supported by
the controller.

256 dedicated buffers

HMI and Messaging (Class 3)

Drawn from the 250 total connections supported by the
controller.

512 dedicated messages (256 incoming messages and 256 outgoing messages)

Integrated motion

EtherNet/IP network
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Attribute

Compact GuardLogix 5370 Controller

Compact GuardLogix 5380 Controller

Motion axes'®)

Position Loop:

« 1769-L30ERMS - As many as 4 axes

« 1769-L33ERMS - As many as 8 axes

« 1769-L36ERMS, 1769-L37ERMS, 1769-L38ERMS - As many
as 16 axes

Other Loop Types:

« Upto100

Integrated Motion Drives:

« Up to 80 max nodes, depending on controller catalog
number

Position Loop:

5069-L306ERMS2, 5069-L306ERMS3: As many as 2 axes

5069-L310ERMS2, 5069-L310ERMS3: As many as 4 axes

5069-L320ERMS2, 5069-L320ERMS3: As many as 8 axes

5069-L330ERMS2, 5069-L330ERMS3: As many as 16 axes

5069-L340ERMS2, 5069-L340ERMS3: As many as 20 axes

5069-L350ERMS2, 5069-L350ERMS3: As many as 24 axes

5069-L380ERMS2, 5069-L380ERMS3: As many as 28 axes

5069-L3100ERMS2, 5069-L3100ERMS3: As many as 32 axes

Other Loop Types:

» Upto256

Integrated Motion Drives:

« Up to 180 max nodes, depends on controller catalog number and firmware
revision

Axes/ms over EtherNet/IP port

As many as 2 (2 ms coarse update period and 50%
controller load)

As many as 32 when you use the built-in EtherNet/IP port at 1 Gbps
IMPORTANT: Not all Compact GuardLogix 5380 controllers support Integrated
Motion over an EtherNet/IP network.

Voltage and current ratings

Controller power: 850 mA @ 5.1V DC and 700 mA @ 24V
oC

Compact GuardLogix 5380 SIL 2 controllers:
« MOD Power: 475 mA @ 18...32V DC

« MOD Power Inrush: 1200 mA for 125 ms

« SAPower:10 mA @ 0...32V DC

- MOD Power (Passthrough)”" 4.525 A @ 18...32V DC

- SA Power (Passthrough)®: 9.99 A @ 0...32V DC
Compact GuardLogix 5380 SIL 3 controllers:

« MOD Power: 950 mA @ 18...32V DC

« MOD Power Inrush: 2.375 A

+ SAPower:10 mA @ 0...32V DC

- MOD Power (Passthrough)”: 4.05 A @ 18...32V DC
« SA Power (Passthrough)®%: 9.99 A @ 0...32v DC

Energy storage module

Nonremovable

Nonremovable

Weight, approx

0.54 kg (118 1b)

Compact GuardLogix 5380 SIL 2 controllers: 0.768 kg (1.693 Ib)
Compact GuardLogix 5380 SIL 3 controllers: 1.2 kg (2.645 Ib)

3-on USB port

. 3-on USB port
Wire category® _ 1- on power ports
o 2~ on Ethernet port 2 - on Ethernet port
RJ45 connector according to IEC 60603-7, 2 or 4 pair —
Wire size Category 5e minimum cable according to TIA 568-B.1or Ethernet connections:

Category 5 cable according to ISO/IEC 24702

Ethernet Cabling and Installation according to IEC 61918 and IEC 61784-5-2

Removable terminal block

Not applicable

Kit 5069-RTB64-SCREW or kit 5069-RTB64-SPRING

You must order the kit separately. RTBs do not ship with the controller.
5069-RTB4-SCREW, 5069-RTB6-SCREW connections:

0.5..15 mm? (22...16 AWG) solid or stranded copper wire rated at 105 °C (221°F),
or greater, 3.5 mm (0.14 in.) max diameter including insulation, single wire
connection only

5069-RTB4-SPRING, 5069-RTB6-SPRING connections:

0.5..15 mm? (22...16 AWG) solid or stranded copper wire rated at 105 °C (221°F),
or greater, 2.9 mm (0.11in.) max diameter including insulation, single wire
connection only

Reset Button

Clears the user application and memory but retains the
firmware revision and all network settings

A stage 1reset clears the user application program and memary, but retains
the controller IP address.

A stage 2 reset returns the controller to out-of-box settings (including
firmware), and clears all network settings.

(1) With Studio 5000 Logix Designer application, version 32.00.00 or later.

(2)
3)
(4)

(5)
(6)

Data size = 32-bits / 1-DINT
MOTION-UMQOS.

With Studio 5000 Logix Designer application, version 31.00.00 or later.
With Studio 5000 Logix Designer, application, version 36 or later, applications.
With Studio 5000 Logix Designer, application, version 35 or later, applications.

For information on motion axes and Integrated Motion on an EtherNet/IP network, see the Integrated Motion on the EtherNet/IP Network: Configuration and Startup User Manual, publication

(7) Maximum level of MOD Power current that the module can pass through to the next module in the system. The specific level of current passed through varies based on system configuration.

(8)
(9)

Rockwell Automation Publication 1756-RM100M-EN-P - October 2025

Maximum level of SA Power current that the module can pass through to the next module in the system. The specific level of current passed through varies based on system configuration.
Use this conductor category information for planning conductor routing. See the Industrial Automation Wiring and Grounding Guidelines, publication 1770-4.1.
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Controller Spacing

Controller spacing differs between the 5370 controllers and the 5380 controllers. The graphics
in this section are not to scale.

CompactLogix 5370 L3 and Compact GuardLogix 5370 L3 Spacing

Maintain spacing from enclosure walls, wireways, and adjacent equipment.

Leave 50.80 mm (2.00 in.) of space on all sides, as shown. This spacing provides ventilation
and electrical isolation.

A End Cap
Top
\
B S e
= = = =
= = 8 &
= 2 8 8 -
o o [=2) (=]
- 5 o 2 g |la—>»
Side Side
Bottom

CompactLogix 5380 Spacing

Maintain spacing from enclosure walls, wireways, and adjacent equipment.

The minimum distance on all sides of the CompactLogix 5380 system varies based on the
operating temperature, as follows:

« 50.80 mm (2.00 in.) at 55 °C (131 °F)
« 101.60 mm (4.00 in.) at 60 °C (140 °F)

End Cap

2
i

- P P
Side Side

Compact 5000 1/0
Compact 5000 1/0

0
5380 Controller

Bottom
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Compact GuardLogix 5380 Spacing

Maintain spacing from enclosure walls, wireways, and adjacent equipment. The minimum
distance on all sides of the Compact GuardLogix 5380 system varies based on the operating
temperature, as follows:

Series A catalog numbers:

- 50.80 mm (2.00 in.) at 50 °C (131 °F)
« 101.60 mm (4.00 in.) at 55 °C (122 °F)
Compact GuardLogix SIL 2 Controllers + 162.40 mm (6.00 in.) at 80 °C (140 °F)

Series B catalog numbers:
- 50.8 mm(2.00 in.) at 55 °C (131 °F)
« 101.6 mm (4.00 in.) at 60 °C (140 °F)

« 50.8 mm (2.00 in.) at 55 °C (131 °F)
« 101.6 mm (4.00 in.) at 60 °C (140 °F)

Compact GuardLogix SIL 3 Controllers

—y e

2l
i

-t

Compact 5000 1/0
Compact 5000 1/0

5380 Controller

0
Compact GuardLogix

P —P
Side Side
Bottom
Controller Dimensions This section shows dimensional differences.
CompactLogix 5370 L3 Dimensions
55.00 mm
(217in) 105.00 mm
- S
(413 in.)
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FORCE [ 3 uNk 1

w 3 3 unk 2
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132.00 mm
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S
118.00 mm
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4
A
e i
e, 7> S N A —

v v LI

—
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CompactLogix 5380 Dimensions

101.66 mm
<—(4.UU in.) e
:
- 980 mm > < 1(3: f; o >
(3.86in.) A gw H
“““““ . 144,01 mm
OMPACTLOGIX" 5380 ] (5.701n.)
A
123.00 mm § l:
(4841in. E | B
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T (5.43in.)
ol ¢
ull E
-3 \ i
v HJef ~
e - B03Imm ————
== |4 v (513in)
Compact GuardLogix 5370 Dimensions
89.00 mm
<& (35in)
84.6 mm
& (33in) ————— P
A N F=EENeR == «———— T
L48in.
A Compact Guard Logix SAFETY CPU L‘: —l
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(5.201in.)
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Compact GuardLogix 5380 SIL 2 Controller Dimensions

101.66 mm
(4.001n.)

- B10mm ———P>|
(3.861n.)

A - 1368mm — P
(5.39in.)
5069-L310ERS2 m
- W SAPOWER
’ CcPU
COMPACT GUARDLOGIX' 5380 X 14401 mm
(5.701in.)
123.0
v - B03IMM —m———— P
(5.131in.)

Compact GuardLogix 5380 SIL 3 Controller Dimensions

153.5 mm - 1368mm ——
6.04 in. (5.391in.) —

S —— 150.00 mm 4>|
5.90in. .

© A

COMPACT GUARDLOGIX' 5380 143.71 mm

' (5.85in.)
123.00 mm
(4.841n.)

13245 mm
(5.21in.)
\i

< 130.31 mm >
(5.13in.)
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Connectors and The following tables show the differences between the connectors and status indicators.

Status Indicators For more information on the controller status indicators and reset button, see Chapter 10,

Diagnostics and Status Indicators with CompactLogix Systems on page 193.

CompactLogix 5370 L3 CompactLogix 5380
m
5069-L340ERP
- A PO
CPU
CompactLogix L36ERM NER NERA2 7
RN (3 3 ns LINK A1 LINK A2
1 _> FORCE [ 3 uNk 1
w 3 3 uNK 2
ok O 0 so D] = 8
0
alEi
5 — - > |
R | :E
= o
@ fen-Bradiey A % i 9
o
L =l
L o
|.CU:L
mm & %;'e’;"r)” 1 J
Ll_m K A Item |Description
1 4-character display
2 Controller Status Indicators
Item Description Behind the door-
1 Status Indicators 3 « RUN REM PROG mode switch
2 USB port « Reset button
Behind the door: » D card slot
3 « RUN REM PROG mode switch 4 USB port
« Reset button 5 Ethernet ports 1and 2
+ S0 card slot 6 Power Status Indicators
4 Ethernet ports 1and 2 7 |EtherNet/IP Status Indicators
8 MOD power connection
9 SA power connection
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Compact GuardLogix 5370

Compact GuardLogix 5380 SIL 2

fOAe~d [

A=

RUN (]

Compact Guard Logix

SAFETY CPU
=

]
1 Force [m] ] Lk 1
vo (] ] LNk 2
ok [mm] ) s0
- o
— o
o

@ Allen-Bradley
I
ront ~ L36ERM
S > o

1 U U
e

Item Description

1 Status Indicators
Behind the door:

9 « RUN REM PROG mode switch
« Reset button
« SD card slot

3 USB port

4 Ethernet ports 1and 2

©

= RUN ® NETAT @ NETA2

® FORCE B LINKAT @ LINKA2

5069-L310ERS2
® MOD POWER

® SAPOWER

ltem

Description

4-character display

Controller Status Indicators

Behind the door:

« RUN REM PROG mode switch
« Reset button

« SD card slot

USB port

Ethernet ports 1and 2

Power Status Indicators

EtherNet/IP Status Indicators

MOD power connection

|| N oo o

SA power connection
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Compact GuardLogix 5380 SIL 3

5069-L310ERMS3

MOD POWER

SAPOWER

cPy
NETA1 NETAZ

LINK AT LINKA2

1 DIN Rail Latches

2 Four-character Display
3 Status Indicators
Behind the door:

« RUN REM PROG mode switch
« Reset button
« SD card slot

USB Port

5

6 Module Power and Sensor Actuator Power Status Indicators
7 MOD Power RTB
8

9

MOD Power Bus Connector

SA Power RTB

10 SA Power Bus Connector

n Ethernet ports (bottom of controller)
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Power the Controller

highlights some of the power differences.

There are differences in how to power the 5380 controllers versus the 5370 controllers. Table 7

For information on how to power your system, see the CompactLogix 5380 and Compact
GuardLogix 5380 Controllers User Manual, publication 5069-UMQQ1.

Table 7 - Power Differences

CompactLogix 5370 L3 System,
Compact GuardLogix 5370 L3 System

CompactLogix 5380 System

Compact GuardLogix 5380 System

Power source

Compact I/0 power supply

External power supply

Power source location

Power supply that is installed in the
system

The power supply location is based on the
requirements of the modules in the
system.

Separate from the system and connected to RTBs on controller
The modules that are installed in the system do not impact the power supply location. Power is
transferred to the system via removable terminal blocks (RTBs) on the contraoller.

Power types provided

System-side power only

« System-side power via MOD Power RTB
« Field-side power via SA Power RTB

IMPORTANT: RTBs do not ship with the controller. The RTBs are available in kits that you must order

separately.

Kit 5069-RTB64-SCREW contains screw-type RTBs that are used for MOD power and SA power.
Kit 5069-RTB64-SPRING contains spring-type RTBs that are used for MOD power and SA power.

Current type provided

AC or DC as dictated by system design

« System-side power - DC only
« Field-side power - AC or DC as dictated by
system design

« System-side power - DC only

« Field-side power - DC only at the controller, AC
only by using a local 5069-FPD, Field Potential
Distributor module.

Special requirement

« Must meet Power Supply Distance
Rating requirements

« Must track power consumption in the
local bank and on both sides of the
power supply

« Must track the system-side and field-side power consumption to properly size the external power

supplies that provide each power type.

« Must use 5069-FPD, Field Potential Distributor if SA Power consumption is exceeded before

reaching max of 31local I/0 modules.

« Must use Field Potential Distribution module to change SA Power potential between AC and DC.

Project Size

The Logix Designer application uses the .ACD file format type with controller projects. The
project file size does not reflect the size of your project that downloads to the controller. The
.ACD file contains multiple components. Not all components are downloaded to the controller.
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Configure the Controller

94

You must consider the best way to use controller resources when CompactLogix controllers
communicate over an EtherNet/IP network. There are limitations regarding how much
EtherNet/IP communication the controller supports.

Consider the following:
« Connections
o Ethernet Nodes

Connections Overview

A Logix 5000 controller provides connection resources whenever communications are
established between two devices.

Connections are used when the system contains the following conditions or activities:

« 1/0 modules, communication modules, and adapters are present in the /0
configuration of the user project

+  Produced or Consumed tags are configured in the user project
»  Connected Messages are executed in the user application
» External devices, programming terminals, or HMIs communicate with the controller

Nodes on an EtherNet/IP Network

When used in a Logix Designer application project, 5380 and 5370 controllers offer a simplified
method for counting controller resources.

When you configure a 5380 control system, you simply count the number of Ethernet nodes
that you include in the I/0 configuration section of your Logix Designer application project.

On the Controller Properties dialog box, the Logix Designer application project displays the
updated number of nodes that are used as you add Ethernet nodes to the project.

To see an example of how the project displays the node count, see Figure 24 on page 100.

For the EtherNet/IP node limits for 5380 and 5370 controllers, see:
« CompactLogix Controllers on page 82

«  Compact GuardLogix Controllers on page 84
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Devices Included in the Node Count

Any devices that you add directly to the I/0 configuration section are counted toward the node
limits of the controller. The following are example devices that must be counted:

»  Remote communication adapters

»  Devices with an embedded EtherNet/IP port, such as I/0 modules, drives, and linking
devices

» Remote controllers when a produce/consume connection is established between the
two controllers

« HMI devices that are included in the I/0 configuration tree
« Third-party devices that are directly connected to the EtherNet/IP network

Devices Excluded from the Node Count

When you calculate the EtherNet/IP node limitation of a controller, do not count devices that
exist on the EtherNet/IP network but are not added to the 1/0 configuration section.

The following devices are not added to the 1/0 configuration section and are net counted
among the number of nodes:

«  Computer
» HMIthat is not added to the /0 configuration section
»  MSG instruction

- Standard Ethernet devices for which the controller uses a socket interface to
communicate

New Project Dialog Box

When you create a project with a 5380 controller, the New Project dialog box appears. The
dialog box provides standard controller settings, including security settings. The information
that is entered in this dialog box displays an the Controller Properties General tab and Security

5069-L340ERM CompactLogix™ 5380 Controller
Controller_project_5380

Revision:

Security Authority: [No Protection

Use only the selected Security Authority for authentication and
autherization

Secure With: Logical Name <Controller Name >

Permission Set

Description:
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Controller Properties

This table lists Controller Properties dialog box tabs and indicates how a tab is different on a
CompactLogix 5380 controller compared to a CompactLogix 5370 L3 controller.

Controller Properties Tab

Comments

General Same functionality as the 5370 controllers.
Major Faults Same functionality as the 5370 controllers.
Minor Faults Same functionality as the 5370 contraollers.
Date/Time Same functionality as the 5370 controllers.
New parameter to enable Minor Overflow fault reporting. The System Overhead
Advanced Time Slice parameter was removed.

For more information, see page 97.

SFC Execution

Same functionality as the 5370 contraollers.

Project

Option to download custom properties when you download project documentation
and extended properties.
For more information, see page 98.

Nonvolatile Memory

Same functionality as the 5370 controllers.

Memory (Logix Designer
application, version 28)
Capacity (Logix Designer
application, version 29 and
later)

The tabs indicate the same information but are named differently between the
Logix Designer application versions.

Indicates data usage. Data usage is indicated with one value that combines Data
and Logic memory usage and I/0 memory usage.

See Memory Tab on page 99 or Capacity Tab on page 100.

Internet Protocol Same functionality as the 5370 controllers.
Port Configuration Same functionality as the 5370 contraollers.
Network Same functionality as the 5370 controllers.
Security Flow has additional security parameters.

or more information, see page 101.
Mlarm Log Not available for 5380 controllers in version 28.

Available in version 29 or later with the same functionality as the 5370 contraollers.
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Advanced Tab

The Advanced tab provides a way to assign the Controller Fault Handler and Power-up Handler.

You can also match a project to a specific controller by serial number. The tab is used when

the project is offline.

+  Report Overflow Faults is a new parameter that lets you control Minor Overflow fault

reporting. When you create a project, the default setting is disabled. When you import or

open a legacy project, the default setting is enabled. For more information, see Minor

Fault on Overflow on page 166.

»  System Overhead Time Slice is no longer required for 5380 controllers, and the

parameter is removed.

Figure 21 - Controller Properties Dialog Box - Advanced Tab
5370 Controllers 5380 Controllers
@ Controller Properties - Migration_werk = [CE] =] @ Controller Properties - Centroller_Project_5380 = [E=g
| Nonvolatie Memory | Memery | Intemet Protocel | Port Gy | Network | Securty | Alam Log | | MNonvelatile Memory | Memory | intemet Protocol | Fort Configuretion | Netwote | Secuiy |
| Genewl | MajorFauts | MinorFauts | Daie/Tme | Advanced | SFCEwcuion | Projest | | General Major Fautts | MinorFauls | Date/Tme | Advanced SFC Execution Project
Cortroler Fauit Hander: [ Controller Faut Handler -
PowerUp Handler:  anone> - Powerlp Handler:  <nones =
JemOvetezd W] o [E] Metch Project to Controller
During unused System Overhead Time Slice Serial Number: |50794F5D
@ Run Cortinuous Task
(B e fopSet a0 |l aece Teq Conraaacations [F] Mlow Consumed Tags to Uss RPI Frovidsd by Producer
] Report Overlow Fauis (§)
[] Match Project to Controller N
Serial Number: [0
] Alow Consumed Tagsto Use RPI Provided by Producer Report Overflow Faults is enabled by default when
morphing a legacy project, but defaults to disabled
when creating a CompactLogix 5380 project.
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Project Tab

The Project tab provides general project information and lets you configure project download
and pass-through display parameters.

The tab is used when the project is offline.

Figure 22 - Controller Properties Dialog Box - Project Tab

5370 Controllers 5380 Controllers

& Controller Properties - Migration_work =3 E=m =) @ Controller Properties - Contraller_Project 5380 o e ==
| Nenvolatie Memary | Memory | niemet Protocol | Port Configumtion | Netwerk | Secury | Alsm Log | [ MNonvolatie Memoy | Memory | intemet Protocol | Port Configuration | Network | Securty

General | Majorfauls | MnorFauts | Dete/Tme | Advanced | SFCExecution | Proiect | Geneml Maior Fauts | MinorFauts | Date/Tms | Advanced | SFCExscution | Project

Nams:  Migration_work ACD Mame: |Controller_Project_5380 ACD

Pah:  C:\Users'wasko)' Documents'Frojects’One Drive - Rockwell £ Path:  Ci\Users'waskof' Desktop'CompaciLog 5380 documentatior

Created: 5/10/2016 2:39:23 PM Created: 2/29/2016 2:53:28 PM

Edied: 5/10/2016 2:38:35FM Edted: 3/1/2016 409:03 PM

Download Project Documentation and Extended Properties Download Project Documentation and Extended Propertiss

Download Custom Properties
Pass-Through Display @ B
Pass-Through Display

Show Pass-Through Properties

Append To Base Tag Description

Show Pass-Through Properties
[7] Append To Base Tag Description

Aoply il Apply Help
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Memory Tab

In the Logix Designer application, version 28 or earlier, the Memory tab indicates data usage.

« 5370 controllers - Data usage is indicated with two values. The tab shows I/0 memory
and Data and Logic memory separately.

As you change the project, you can click Estimate to see the estimated memory usage

and remaining available memory.

» 5380 controllers - Data usage is indicated with one value that combines Data and

Logic memory usage and |/0 memory usage.

As you change the project, the data values are automatically updated to indicate the

estimated memory usage and remaining available memory.

IMPORTANT

Programmatic access to memory is not supported for 5380

controllers, see Controller Memory Usage on page 140.

Figure 23 - Controller Properties Dialog Box - Memory Tab

CompactLogix 5370 L3 Version 28 Example

CompactLogix 5380 Version 28 Example

& Controller Properties - Migration_work o B =
| Geneal | MajorFauts | Minor Fauts | Date/Time Advanced | SFC Execuon | Project |

Nonvolatie Memory | Memory | intemet Protocol | Port Corfiguration | Network | Secutty | Alam Log |

Memory Option: [ 1769-L36ERM -

Estimated L/O Memory Estimated Data and Logic Memory

i Totl: 1048576 bytes Total 3,145.728 bytes

. [] Free: 1045920 bytes  ~ [ Free 3,074,784 bytes

3 I Used: 2656 bytes [ Used 70,944 bytes

A Vax Used 2656 bytes  ° AlaxUsed: 70,944 bytes
Largest Block Free: 1045920 bytes  Largest Block Free 3,074,784 bytes

& Controller Properties - Contreller_Project_5380 = F=E=]
| General MajorFeuts | MnorFauts | Date/Tme | Advenced | SFCExcouon | Project |
Nonvolatile Memery | Memory | Intemet Protocel | Port Corfiguration | Network | Securty

Capacity- Salety Capacity-
Total: 4,194,304 blocks 7
[ Available: 4,161,696 blocks [ Available: 0 blocks
)| | H Used Standard: 32,608 blocks || M useq: 0 blocks
W Used Safety 0 blocks
Coon ) [ e | b
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Capacity Tab

In the Logix Designer application, version 29 or later, the Capacity tab indicates data and
Ethernet node usage. This tab was named Memory in previous versions of the Logix Designer
application.

» 5370 controllers - Data usage is indicated with two values. The tab shows 1/0 memory
and Data and Logic memory separately. The tab also shows the number of Ethernet
nodes that are used.

As you change the project, you can click Estimate to see the estimated memory usage
and remaining available memory. The number of Ethernet nodes is updated
automatically, however.

» 5380 controllers - Data usage is indicated with one value that combines Data and
Logic memory usage and I/0 memory usage. The tab also shows the number of Ethernet
nodes that are used.

As you change the project, the data values are automatically updated to indicate the
estimated memory usage and remaining available memory. The number of Ethernet
nodes is also updated automatically.

As you change the project, the data values are automatically updated.

Figure 24 - Controller Properties Dialog Box - Capacity Tab

5370 Controllers 5380 Controllers
@ Controller Properties - CompactLogiS370_L3_v20 = == & Controller Properties - CompactLogix5380_praject = 2=
| Genewl | MaorFauts | MinorFauts | Date/Time Advanced | SFC Execuon | Project | | Genersl Major Fauts | MinorFauts | Date/Tme | Advanced | SFCExecution | FProject |
Nonvolatile Memory | Capacty | Intemet Protocol | Port Configumstion | Network | Securty | Alam Log | | Nonvolatile Memory | Capacity | Intemet Protocol |  Port Configuration | Securty | Alamlog |
Memory Option: [1763-L36ERM -
Estimated 1/0 Memory Estimated Deta and Logic Memary Capacity Safety Capacity
B Total: 1,048,576 bytes B Total: 3,145,728 bytes "I Total 4,194,304 blocks B |
- [ Available: 1041336 bytes  ~ O Avaiable: 3.073.360 bytes [ Available 4,161,784 blocks [ Avaiable 0 blocks
= I Used 6640 bytes [ Used: 72,368 bytes [ | I Used Standard 32.520 blocks | s 0 blocks
o Maxe Used: 6,640 bytes o Max Used: 72,368 bytes I Used Safety 0 blocks
Lergest Block Free 1041936 bytes  Largest Block Free 3,073,360 bytes i J
Estimate
Bthamet Nodes Ethemet Nodes
Maimum: 4ABnodes Maimum 55 nodes
Used: Znodes liead Ziodes
&) i b, ok | [ Cancel o Help
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Security Tab

The Security Tab lets you see the controller security settings, for example, the Security

Autharity choice. Security settings are configured when you create the project.

With the Logix Designer application, version 28 or later, the controllers support additional

parameters in the Security Authority section.

Figure 25 - Controller Properties Dialog Box - Security Tab

5370 Controllers 5380 Controllers
@ Controller Properties - Migration_work = @ 6 Controller Properties - Controller_Project 5380 i@
| Genewl [ Maprfauts [ MnorFauts [ Date/Tme [ Advanced [ SFCExecuon [ FProject | [ Genersl | MajorFauts | Mrorfauts | Date/Tme | Advanced | SFC Execuon | Project |
| Nonvolatie Memory | Memory | Intemet Protocol | Port Configuration | Network | Securty | Alam Log Nonvolatie Memory | Memoy | Intemet Protocol | Port Configuration | Network | Securty

Security Authority: No Protection

Us only the sslected Securty Authorty for Athentication and Authorization

Restrict Communications Except Through Selected Slots

Select Slots: [@ml1]2]3]a]5[6]7[8] s
[zl lse] [ ]

Change Detection

Changes To Detedt:

164FFFF_FFFF_FFFF_FFFF| [ Configure

Audtt Value

Security Authority: No Protection
Use only the selected Security Authority for Authertication and Authorization
Secure With: Logical Name

Pemission Set

Restrict Commurications Except Through Selected Siots

Select Siots @l1]2]3]4]5[6[7[28]s
wizfafufse] [ ]

Change Detection

Changes To Detect:

164FFFF_FFFF_FFFF_FFFF| [ Configure

Audit Value: 16HCACE_0720_80ES_DE12

Click the Configure button to access the Configure Changes to Detect dialog box. Use the

dialog box to choose the events you wish to monitor or ignore in the controller.

Configure Changes to Detect

[E

[F]Project stored to removable media

[¥] Transaction committed
SFC forces enabled
SFC forces disabled
SFC forces removed

140 forces snabled
140 forces disabled
10 forces removed
1/0 forces modfied

| [ Remote mode change
Keyswitch mode change

[]Online edits modified controller program

SFC element force value changed

Firmware update attempted
Fimware updats from removable media attempted

m

[

] [ Cancel | [ Hel

For more information on Security settings, see the FactoryTalk® Security System
Configuration Guide, publication FTSEC-0S001.
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Controller Reset Button You can reset the controller with the reset button behind the front door on the controller. You
press the button in and hold it during a controller power-up sequence to reset the controller.

A\

WARNING: When you press the reset button while 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.

Table 8 - Reset Button Descriptions

Reset
Stage

Definition

5370 Controllers

5380 Controllers

Stage 1

A Stage 1reset clears the application program and
memory, but retains the IP address and all object
attributes designated as non-volatile.

A Stage 1reset accurs only if the controller
contains a user application.

Supported

Supported

Stage 2

A Stage 2 reset returns the controller to out-of-box
settings, including firmware, and clears all network
settings.

A Stage 2 reset occurs only if the controller does
not contain a user application, and the current
controller firmware is not a 1.x revision.

Not supported

Supported

IMPORTANT  Remember the following:
« Because port enable/disable status is associated with the application

program, ports become enabled after a Stage 1reset.

« Areset occurs only when you hold the button while the module powers
up. If you press the reset button during runtime, there is no effect.

Figure 26 - 5380 Controllers - Reset Button

=iz

NET A1 NET A2

LINKA1 LINKA2

RUN
REM
PROG

Reset Button ——P O

5069-L340ERP

CPU

¥IMOd AOW

l l

For information on how to use the reset button, see the CompactLogix 5380 and Compact

GuardLogix 5380 Controllers User Manual, publication 5069-UM0Q1.

102 Rockwell Automation Publication 1756-RM100M-EN-P - October 2025


http://literature.rockwellautomation.com/idc/groups/literature/documents/um/5069-um001_-en-p.pdf

Chapter &4 Replacement Considerations with CompactLogix and Compact GuardLogix Systems

SD Card Behavior

The controller has changed some behavior when loading a project from the SD card into a
controller. The changes facilitate an easier commissioning of new, out-of-box controllers. All
Logix 5000° controllers ship from the factory with firmware revision 1.x.

With 5380 controllers, the Load Image setting On Uninitialized Memory is available. This setting
replaces the On Corrupt Memory setting that is available with 5370 controllers.

The general behavior is the same for both settings. The only difference is the controller
behavior when it is in the out-of-box condition, as described in Table 9.

You can install a memory card that uses On Uninitialized Memory in an out-of-box controller,
that is, one that uses firmware revision 1.x. In this case, at power-up, the image loads both the
controller firmware and controller application.

5370 Controllers

5380 Controllers

Load Image:
Load Mode:

Imane Mata-

User Initizted

On Power Up
On Corupt Memony
User Initiated

- Load Image: [User Initiated ']
Load Mode: ed e
User Intisted k
Image Mote: -

When you use a memory card with an image in an out-of-box controller (firmware revision 1.x),
at power-up that controller updates its firmware to the revision stored on the card. The update
occurs regardless of the Load Image setting for the image on the SD card.

The On Power Up, and On Initialized Memory settings also load the controller application into
an out-of-box controller.

This table shows what happens at power-up when you insert a memory card that contains an
image into a CompactLogix 5380 and Compact GuardLogix 5380 controller.

Table 9 - SD Card Settings and Controller Power-up Behavior

Image Setting

Controller is in Out-of-Box Condition Firmware > 1.x and Internal Nonvolatile Firmware > 1.x and Internal Nonvolatile
(Firmware Revision 1.x)

Memory is Not Valid(" Memory is Valid®"

User Initiated

Loads Firmware []nlym

Does Nothing Does Nothing

On Power Up

Loads both Firmware and Application

« Loads Firmware if there is a revision
mismatch
« Loads Application

« Loads Firmware if there is a revision mismatch
« Loads Application

On Uninitialized
Memory

Loads both Firmware and Application

) « Loads Firmware if there is a revision mismatch

« Loads Application Does Nothing

(1) “Valid” includes the No Project condition.
(2) Indicates change in behavior from CompactLogix 5370 L3 and older controllers.
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Communication Options

104

CompactLogix 5380 and Compact GuardLogix 5380 controllers can operate on EtherNet/IP

networks.

CompactLogix 5370 L3 and Compact GuardLogix 5370 L3 controllers can operate on
EtherNet/IP and DeviceNet networks.

IMPORTANT  Be aware of the following:
« The 5380 controllers do not support for half-duplex communications on
Ethernet at any speed.
Application Type 5370 Controllers Support 5380 Controllers Support

Network communication option

« EtherNet/IP

« DeviceNet via a 1769-SDN
scanner

« 1769-ASCII module for an ASCII
serial interface to RS-232, RS-
422 and RS-485 devices

« 1769-SM2 module for a Modbus
RTU serial interface

« MVIBI-MNET for Modbus TCP/IP
interface

EtherNet/IP

EtherNet/IP mode options

Can be used in linear, DLR, and
star topologies.

Does not support for Dual-IP
maode.

« Linear/DLR mode

« Dual-IP mode - Available with
the Logix Designer application,
version 29 or later

Both modes can be used in linear,

DLR, and star topologies.

Integrated Motion

EtherNet/IP

Time Synchronization

EtherNet/IP - Available with Integra
applications

ted Motion and non-motion

Control of distributed I/0

« EtherNet/IP
« DeviceNet

EtherNet/IP

Produce/consume data between
controllers

EtherNet/IP

Messaging to and from other devices,
including access to the controller via
Logix Designer application

« EtherNet/IP
- DeviceNet (only to devices)

EtherNet/IP
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Table 10 - Behavior Differences

Communication Throughput

Unlike 5370 controllers, which share the main core between application code and
communications, the 5380 controllers run communications asynchronously from the user
application.

This implementation provides better communications throughput in both the bandwidth and
speed of data the 5380 controller can deliver to and from, for example, HMIs, Historians, and
MES systems. It also improves the overall application performance as the controller no longer
has to task switch and pause application execution to handle HMI or other class 3 traffic.

Because the controller runs communications asynchronously to the application, make sure
communications that are delivered to the controller are complete before the application
executes on the newly delivered data. This practice applies to both data that comes into the
controller and data that goes out.

For example, if the HMI is writing a large block of recipe data to the controller, application code
can start executing on that recipe data before the data writing process finishes. This action
results in half of the current recipe and half of the last recipe in the application space.

Traditionally, programmers have used the following techniques to control the effects of
asynchronous communications:

»  UID/UIE pairs
« Periodic tasks
« Moving data with CPS instructions

The techniques all rely on controlling when the main core can switch tasks, thus helping to
prevent the communications task from changing data while the control task used it. Because
the 5380 controller processes communications on an independent core of the CPU, then UID/
UIE pairs and Periodic Tasks are not as effective in all cases.

The items that are highlighted in this table are where 5370 and older controllers and the 5380
controllers behavior differ.

Tag Access
oy Aol UID/UIE CPS Periodic Task
5380 Controllers 5370 Controllers 5380 Controllers 5370 Controllers 5380 Controllers 5370 Controllers

HMI Allows Blocks Blocks Blocks Allows Blocks

MSG Alows Blocks Blocks Blocks Allows Blocks

1/0 Update Allows Alows Blocks Blocks Allows Allows
E[r)?gﬂﬁé Alows Allows Blocks Blocks Allows Allows
Other User Blocks Blocks Blocks Blocks Allows Allows
Tasks

Motion Planner Allows Allows Blocks Blocks Allows Allows

Blocks - Prevents source data values from changing by communications during application execution.
Allows - Communications can change source data values during application execution.

Because the 5370 and 5380 controllers have 32-bit data integrity, this only applies to data
structures larger than 32 bits. If word-level integrity is your primary concern, the 32-bit data
integrity does not impact your data use.

Good programming practice dictates the use of two unique words at the beginning and the end
of data. The controller validates the words to assure the entire structure has data integrity. We
recommend that the handshake data is changed and the application code validates it every
transaction before the controller application code or higher-level system reading controller
data acts on it.
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EtherNet/IP Modes

106

With the Logix Designer application, version 29 or later, 5380 controllers support the following
EtherNet/IP modes:

o Dual-IP Mode
o Linear/DLR Mode

For more information on how to use EtherNet/IP modes, see the CompactLogix 5380 and
Compact GuardLogix 5380 Controllers User Manual, publication 5063-UM0Q1.

Dual-IP Mode

With the Logix Designer application, version 29 or later, you can use Dual-IP mode.

Dual-IP mode lets you configure the controller embedded Ethernet ports to connect to
separate networks, that is, an enterprise-level Ethernet network and a device-level network.

The following graphic shows a CompactLogix 5380 controller that uses Dual-IP mode in a star
topology.

Enterprise-level CompactLogix 5380 Controller
Network Compact 5000 1/0 Modules

PanelView™ Plus 7 Terminal

Device-level Network

Stratix® 2000 Switch

In this example, all network
communication occurs at
the 100 Mbps.

=
===

E&

=
=
==

H
£

© wnsoder (i

5063-AENZTR Adapter PowerFlex® 527 Drive
Compact 5000 1/0 Modules
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Linear/DLR Mode

When the controllers operate in Linear/DLR mode, they can only connect to one network and
have only one network configuration. The controllers can connect to any EtherNet/IP topology.

CompactLogix 5380 Controller
Compact 5000 1/0 Modules

PanelView Plus 7 Terminal

P7P7T919

In this example, all network
communication occurs at
the 100 Mbps.

5063-AEN2TR Adapter PowerFlex 527 Drive
Compact 5000 1/0 Modules
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Use Compact I/0 and
Compact 5000 I/0 Modules
in CompactLogix Systems

You can use local and remote 1/0 modules with the controllers.

The following is information about how you can use I/0 modules in different applications.

5370 Application

5380 Application

Local I/0 modules

1769 Compact 1/0 modules across up to three banks

Compact 5000 1/0 modules in one bank

Number of local I/0 modules
supported, max

« 1769-L30ER, 1769-L30ER-NSE, 1763-L30ERM, 1769-L30ERMS: 8
« 1769-L33ER, 1769-L33ERM, 1769-L33ERMS: 16
« 1769-L36ERM, 1763-L36ERMS: 30

5069-L306ER, 5069-L306ERS2, 5069-L306ERM, 5069-L306ERMS?2,
5069-L306ERMS3, 5069-L310ER, 5069-L310ERS?2, 5069-L310ER-
NSE, 5069-L310ERM, 5069-L310ERMS?2, 5069-L310ERMS3: 8
5069-L320ER, 5069-L320ERS2, 5069-L320ERM, 5069-L320ERMS2,
5069-L320ERMS3, 5069-L320ERP: 16

5069-L330ER", 5069-L330ERS2, 5069-L330ERM, 5069-
L330ERMS?, 5069-L330ERMS3, 5069-L340ER, 5069-L340ERS2,
5069-L340ERM, 5069-L340ERMS?, 5069-L340ERMSS, 5069-
L340ERP, 5069-L350ERS2, 5069-L350ERM, 5069-L350ERMS2,
5069-L350ERMS3, 5069-L380ERM, 5069-L380ERMS2, 5069-
L3BOERMS3, 5069-L3100ERS2, 5069-L3100ERM, 5069-
L3100ERMS2, 5069-L3100ERMS3: 31

Installation location of local 1/0
modules

Across as many as three banks, the bank containing the
controller and two expansion banks

Same bank as the controller

Installation orientation of local 1/0
modules

« |/0 modules are only installed in the local bank - Horizontal
only

« 1/0 modules are installed in multiple banks - Horizontal or
vertical

Horizontal only

Spacing on all sides of system,
min

For more information see,
Controller Spacing on page 86

50 mm (2 in.) of space on all sides

Varies based on the operating temperature:

Compact GuardLogix 5380 SIL 2 Series A catalog numbers:
« 50.80 mm (2.00 in.) at 50 °C (131 °F)

« 101.60 mm (4.00 in.) at 55 °C (122 °F)

« 152.40 mm (6.00 in.) at 60 °C (140 °F)

Compact GuardLogix 5380 SIL 2 Series B catalog numbers:
« 50.8 mm (2.00 in.) at 55 °C (131 °F)
« 101.6 mm (4.00 in.) at 60 °C (140 °F)

Compact GuardLogix 5380 SIL 3 catalog numbers:
« 50.8 mm (2.00 in.) at 55 °C (131 °F)
« 101.6 mm (.00 in.) at 60 °C (140 °F)

Remote I/0 modules

Accessible over the following:

« EtherNet/IP network

« DeviceNet network via 1769-SDN adapter

The controllers cannot access Compact 5000 I/0.

Accessible over an EtherNet/IP network

For optimal CompactLogix 5380 control system performance, we
recommend that you use Compact 5000 I/0 modules as the remote
1/0 modules.

Special considerations

« Consider the number and type of 1769 Compact I/0 modules in
a system when you set the requested packet interval (RPI) rate

« Track collective system power use by the local I/0 modules

« Consider the power supply distance rating when you plan the
slot location for local 1/0 modules

Track collective SA power use by the local I/0 modules in a system

(1) When you use this controller with the Logix Designer application, version 29.00.00, the application limits the number of local I/0 modules in the project to 16. For more information, see

Knowledgebase Article CompactLogix controllers limited to 16 local 5069 modules in V29 of Studio 5000°.
With the Logix Designer application, version 30.00.00 or later, the controller supports as many as 31 local /0 modules.

108

Rockwell Automation Publication 1756-RM100M-EN-P - October 2025


https://rockwellautomation.custhelp.com/app/answers/detail/a_id/942580

Chapter &4 Replacement Considerations with CompactLogix and Compact GuardLogix Systems

CompactLogix 5370 L3 System

The following shows I/0 modules that are used in CompactLogix 5370 L3 system.

Local 1/0 Modules

CompactLogix 5370 L3 Controller
1769 Compact 1/0 Modules

Workstation
L Stratix 6000 Switch
1734-AENTR Adapter
4 1734 POINT 1/0™ Modules
Kinetix® 350 Drive 1769-AENTR Adapter

1769 Compact /0 Modules

Remote 1/0
Modules

CompactLogix 5380 System

The following shows 1/0 modules in a CompactLogix 5380 system.

Local 1/0 Modules CompactLogix 5380 Controller

Compact 5000 1/0 Modules

5069-AEN2TR Adapter
Compact 5000 1/0 Modules

Workstation

PanelView™ Plus 7
Terminal

Remote 1/0 Modules

PowerFlex® 527 Drive | 'H

Kinetix® 5500 Drive

1734-AENTR Adapter
1734 POINT 1/0™ Modules
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Local 1/0 Module Performance

Local I/0 module performance is significantly improved in 5380 systems when compared to
5370 systems. The improved performance results from the following:

Ahigh-performance, multi-core processor architecture
» High-speed Compact 5000 I/0 system backplane supports faster transfer rates

In 5370 systems, local I/0 module updates are transferred to the controller via the 1769
CompactBus at the specified requested packet interval (RPI). The controller uses a dedicated
/0 task to update internal I/0 tag data. The task is internally set to a priority of level 6. You
must carefully arrange user task priorities so that important local I/0 updates are not
interrupted by scanning of lower-level tasks in the controller.

With the high-performance 5380 controller, you are no longer required to arrange task
priorities around the dedicated I/0 task. The I/0 tag data is updated as part of an internal task
on its own processor core and does not affect the user tasks running on the controller
processor core.

System performance is also improved because you can configure much faster RPI rates with
Compact 5000 1/0 modules. For example, you can configure the RPI to occur as fast as every
200 ps. You cannot use the same rate with the 1769 Compact I/0 modules that are used in 5370
systems.

Finally, the backplane is optimized to move larger amounts of data in one packet than is
possible on the 1769 CompactBus backplane.

Logix 5000 controllers still scan for I/0 updates at the RPI asynchronously to the program
scan. The 5380 system handles controller multi-tasking and 1/0 updates more efficiently and
faster than 5370 systems, though. The enhanced performance results from improvements to
the architecture, hardware, and system backplane.

When you use 5380 systems, there are fewer configuration considerations and a much better
screw-to-screw |1/0 performance compared to 5370 systems that use local 1769 Compact I/0.
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Event Task Triggers

You can use event task triggers in 5380 systems to optimize local I/0 performance and screw-
to-screw times. An event task, if configured correctly, interrupts all other tasks for the
minimum amount of time that is required to respond to the event.

You can now configure event triggers on I/0 data change of state with Compact 5000 1/0 fast
input modules. This option is not available with 5370 controllers because the 1769 Compact 1/0
modules do not support event triggers on 1/0 data change of state. If the controller executes
the Immediate Output instruction (I0T) at the end of the event task, the output data is
transmitted immediately. The controller does not have to wait for processing at the next RPI.

The table shows an updated comparison of event triggers with 5380 and 5370 controllers.
Consult Logix 5000 Controllers Tasks, Programs, and Routines Programming Manual,
publication 1756-PM005.

Event task triggers supported

Controllers Module Input | 0., med Axis Motion Grou
OIS . p EVENT
D?:Laaﬁ;aete Tag Regls‘,t:aztlonl Axis Watch Execution | instruction
5370 controllers X X X X
5380 controllers X X X X X

For more information on how to use event triggers with Compact 5000 I/0 fast input modules,
see the 5000 Series Digital I/0 Modules in Logix 5000 Control Systems User Manual, publication
5000-UMO04.

Scheduled Outputs

New with 5380 controllers and Compact 5000 I/0 fast modules is the option to schedule
outputs and time stamp inputs to a grandmaster clock within a CIP Sync™ system. CIP Sync
technology supports highly distributed applications that require the following:

«  Timestamping

« Sequence of Events recording
« Distributed motion control

« Increased control coordination

This level of control is not available with 5370 controllers because you cannot configure 1769
Compact I/0 modules with scheduled outputs or timestamped inputs.

For more information on how to use scheduled outputs with Compact 5000 1/0 fast output
modules, see the 5000 Series Digital /0 Modules in Logix 5000 Control Systems User Manual,
publication 5000-UM004.

You can use the following to obtain an ideal midrange solution for applications that use
Integrated Motion Over an EtherNet/IP network:

« 5380 controllers
» Compact 5000 /0 fast I/0 modules
o Kinetix® 5500 servo drives
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Download the Program to
the Controller

The first time that you download a program, it can take longer than subsequent downloads.
These situations can affect download/compile times:

« The capability of the personal computer or laptop.

»  You download the project immediately after a project import or upload, but before Logix
Designer has compiled the project once.

«  You edit a User Defined Tag (UDT), Add-On Instruction (AOI), or an object that is used in

many places.
» Increased load when Logix Designer compiles and generates code.
Build Button

The new Build button in Logix Designer creates binary files that are compiled from user
subroutines, and caches them in the project .ACD file.

285 B vE

Build Button

If these files are present in the project during a download, then Logix Designer does not have
to recompile them, and saves time during the download process.

Every download requires that only the changed subroutines must be recompiled. You can
perform a build offline, save the project .ACD file, and later distribute it to many controllers
without recompilation.

This manual build step is optional. If you do not use the build button, Logix Designer builds all
necessary files when you initiate a download.

An imported project requires a complete rebuild, and extends the download process the first
time you attempt a download.

Downloading Workflow Change on page 112 provides an explanation of the download changes
for 5380 controllers.

Downloading Workflow Change

Offline builds can save time when doing subsequent downloads.

5380 Controllers 5370 Controller

All projects had their source code recompiled on every
download.

Only changed source code is recompiled on a download.

Mitigation

Adjust your workflow to save workstations from having to rebuild the project. You can do
offline builds, save the project file, and distribute it to other workstations to minimize your
download times.

Upload Fidelity Change

When you upload, projects that contain program parameters and aliases now are faithfully
reproduced. The uploaded RLL source code is an exact replica of what was downloaded. 5370
controller RLL subroutines that referenced aliases or program parameters are not reproduced
as faithfully.
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Thermal Monitoring and The controllers monitor internal module temperatures and respond as the temperature
Thermal Fault Behavior increases.

Figure 27 - Thermal Fault Behavior

Threshold for controller to declare a ‘Hardware Preservation Fault’,

and reset the module and disable power.

In the disabled power condition, only the OK status indicator is

illuminated, and it is red. The module does not apply power until it has
~f— cooled below the Hardware Preservation Hysteresis limit. The module

All power to the controller is disabled except to run
the red OK status indicator and monitor the

temperature. —P

Power does not then enters fault mode, records the fault in the major fault log, and
become enabled when displays ‘CPU Temperature Fault’ on the front panel.
Hardware Preservation in this range

Hysteresis Limit

~agl— Threshold for controller to declare a ‘CPU Temperature Fault’ major
recoverable fault. If a fault handler does not clear the fault, then the
module enters fault mode, records the fault in the major fault log, and
displays ‘T17:C34 CPU Temperature Fault' on the front panel.

~aq— Threshold for controller to declare a T17:C35 Controller internal
temperature is approaching operating limit' minor fault and set the
Diagnostics minor fault bit.
The fault is recorded in the minor fault log, but is not displayed on the
front panel. If the temperature returns to an acceptable range, the
Diagnostics minor fault bit clears, but the minor fault record remains.

Temperature

O
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Notes:
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Chapter 5

Perform Risk Assessment

Replacement Considerations with Safety
Applications

This chapter describes features and functions that are associated with the ControlLogix 5590,
GuardLogix® 5580, and Compact GuardLogix 5380 controllers, and the differences in safety
functionality from previous safety controllers.

IMPORTANT  Inthis chapter:
« “Compact GuardLogix 5380 controllers” refers to both Compact
GuardLogix 5380 SIL 2 and Compact GuardLogix 5380 SIL 3 controllers.
« References to ControlLogix 5590 assume that the controllers are safety-
enabled.

A proper safety strategy consists of risk assessment and risk reduction.

« Risk Assessment - understand the machine limits and functions and tasks that may be
required to be performed at the machine throughout its life.

« Risk Reduction - performed if necessary and safety measures are selected based on
the information derived from the risk assessment stage. The manner in which this is
done is the basis of the Safety Strategy for the Machine.

For guidance on how to assess the impact of a product change as part of the risk assessment
process, see |EC 61508 Part 1:2010, Section 7.16 (Overall modification and retrofit).

See the Machinery Safebook b - Safety Related Control Systems For Machinery Reference
Manual, publication SAFEBK-RMOO2C-EN-P.

Firmware Upgrade Guidelines for Safety Controllers

IMPORTANT  Safety Consideration
You cannot update a controller that is safety locked.

The IEC 61508 functional safety standard requires impact analysis before upgrading or
modifying components in a certified, functional safety system. This section provides high-
level guidance on how you can perform the impact analysis for safety controller hardware/
firmware upgrades. Reference the standard to make sure you fulfill all of the requirements as
they relate to your application.
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Chapter 5 Replacement Considerations with Safety Applications

When you upgrade controller firmware to a newer version, consider the following:

All major and minor firmware releases for ControlLogix 5590, GuardLogix 5580 and
Compact GuardLogix 5380 controller systems are certified for use in safety
applications. As part of the certification process, Rockwell Automation tests the safety-
related firmware functions (for example the CIP Safety™ communication subsystems,
embedded safety instruction execution, and safety-related diagnostic functions). The
firmware release notes identify changes to safety-related functions.

Perform an impact analysis of the planned firmware upgrade.
- Review of the firmware release notes for changes in safety-related functionality.

- Review of hardware and firmware compatibility in the Product Compatibility and
Download site to identify potential compatibility conflicts.

- Any modification, enhancement, or adaptation of your validated software must be
planned and analyzed for any impact to the functional safety system as described in
the 'Edit Your Safety Application’ section in the safety reference manual for your
controller.

You must remove and re-generate the safety signature as part of the firmware upgrade
process. Use the online and offline edit process described in the safety reference
manual for your controller.

For more controller-specific information, see the following:

ControlLogix 5530 Controllers User Manual, publication 1756-UM300

GuardLogix 5580 and Compact GuardLogix 5380 Safety Reference Manual, publication
1756-RM012.

IMPORTANT  ControlLogix 5590, GuardLogix 5580, and Compact GuardLogix 5380

controllers have a different compiler than earlier controllers. You must
revalidate that applications on earlier controllers compile correctly on
ControlLogix 5590, GuardLogix 5580 and Compact GuardLogix 5380
controllers.

For product change management guidelines and definitions of how Rockwell Automation
manages product versions, see System Security Design Guidelines Reference Manual,
publication SECURE-RMOO1.

For Example:

1.

From the Product Compatibility and Download Center:

a. Review all firmware release notes, starting with the original firmware revision
through the new firmware revision, to identify any changes that impact the safety-
related implementation of the application.

b. Review hardware and firmware compatibility to identify any restrictions between the
original system components and the new system components.

Perform a hazard and risk assessment for any changes identified during the impact
analysis and determine what additional testing is necessary.

Perform the online and offline edit process described in the safety reference manual
for your controller. You can restrict the Test the Application’ block to the testing
identified by the hazard and risk assessment.
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Chapter 5 Replacement Considerations with Safety Applications

Applications with
1734-AENTR Series A

Modules

Safety Signature

If your system includes 1734-AENTR Series A modules and you update to a GuardLogix 5580
controller, reconnection events can result in a failure to connect. The modules display error
code 16#203 (connection time out) or 164117 (invalid connection POINT). Rockwell Automation
recommends that you upgrade to 1734-AENTR Series B or later modules.

The safety signature consists of an ID number, date, and time that uniquely identifies the
safety portion of a project. This signature includes safety logic, data, and configuration.

»  Compact GuardLogix 5370 and GuardLogix 5570 controllers in SIL1 or SIL2 configuration
did not require safety signature.

»  Compact GuardLogix 5370 and GuardLogix 5570 controllers in a SIL3 configuration,
required a safety signature.

»  For Compact GuardLogix 5380 and GuardLogix 5580 controllers in a SIL2 configuration
(safety controller only), a safety signature is required for up to SIL2.

«  For GuardLogix 5580 controllers in a SIL3 configuration (primary safety controller and
separate safety partner), a safety signature is required.

For Compact GuardLogix 5380 SIL 3 Controllers (safety controller with internal safety
partner), a safety signature is required.

For Compact GuardLogix 5380 and GuardLogix 5580 controllers, the safety signature ID is now
256-bit.

Compact GuardLogix 5370 and GuardLogix

5570 Controllers Safety Signature ID

Compact GuardLogix 5380 and GuardLogix 5580 Controllers Safety Signature ID

Fiem Prog

Mo Forces
Mo Edits
Safety Locked

Safety Signature:
ID:  E880974B

Date: 11/22/2010
Time: 10:50:28.938 AM

iSafety Signature

8D3D3D27 - 1BASEACT - B98D652A - 268E54DB - BBEAFESF - ABB4DDCE - 64D2A1D1 - 1178B4D6 II

GSV of Safety Attributes

The two attributes below generate errors when imported into a Compact GuardLogix 5380 or
GuardLogix 5580 Controller project. These attributes no longer exist in the Compact
GuardLogix 5380 and GuardLogix 5580 Controllers.

Compact GuardLogix 5370 and GuardLogix 5570 Controllers only

SafetySignaturelD (DINT) 32-bit identification number
SafetySignature (String) ID number plus date and time stamp

SafetySignaturelD is changed to SafetySignaturelDLong or SafetySignaturelDHex in the
Compact GuardLogix 5380 and GuardLogix 5580 Controllers.

Compact GuardLogix 5380 and GuardLogix 5580 Controllers only

. The first byte is the size of the safety signature ID in bytes, and the remaining
SafetySignaturelDLong (SINT [33]) 32 bytes contain the content of the 32-byte safety signature ID.

SafetySignaturelDHex (String) 64 character hexadecimal string representation of the safety signature ID.

27 character date time of a safety signature in the format of mm/dd/yyyy,
hh:mm:ss.iii<Am or PM>

SafetySignatureDateTime (String)
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This example shows the SafetySignature after the import, and what to change it to.

1.

Compact GuardLogix 5370 and GuardLogix 5570 controllers have a safety attribute
called SafetySignature. Since this attribute does not exist in Compact GuardLogix 5380
and GuardLogix 5580 controllers, this is how the rung appears after the import.

9 Class Name Safety
Instance Name

NG SafetySignatured
Dest RCS_SAFETY_SIGNATURE

When you change the SafteySignature attribute to the SafetySignatureDateTime
attribute, the rung compiles.

GSV

Class Name Safety
Instance Name

Attribute Name  SafetySignatureDateTime
Dest RCS_SAFETY_SIGNATURE

-

Safety Signature in Run Mode

With firmware revision 38.011 or later, safety controllers can be in Remate Run, Program/
Remote Program or Remote Test mode to generate a safety signature.

With firmware revision 37 or earlier, the controllers must be in Program/Remote Program
mode to generate a safety signature.

Safety Level Configuration In Logix SIS applications, the safety level on the Safety tab of the Controller Properties dialog
box, must be set appropriately for the firmware revision that you are using.

Logix Designer Application Version Safety Level

38 or later

SIL2/PLd when disqualified. SIL3/PLe when synchronized or
disqualified within MRT

31

SL2/PLd

IMPORTANT - With firmware revision 38 or later, the GSV SafetySIL Configuration

attribute always shows a SIL 3 value even when your system complies
with a SIL 2 safety function.

« With firmware revision 37, the GSV SafetySIL Configuration attribute
always shows a SIL 2 value even when your system complies with a SIL 3
safety function. A SIL2/PLd safety level is the required configuration for
controllers that are enabled for redundancy.

ns
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Replacement Considerations with Safety Applications

Safety Network Number

The safety network number (SNN) uniquely identifies CIP Safety™ subnets within a routable
safety network. The combination of the SNN + Node Address uniquely identifies each CIP
Safety port on each device in the routable safety network.

GuardLogix 5570

ControlLogix 5590 (safety-enabled)

1756 Backplane,
1758-A10

411D_02E2_C259
8i21/2017 9:26:56.321 AM

(-]

GuardLogix 5570 controllers have one SNN for the
backplane communications.

GuardLogix 5580
1756 Backplane, 4078_02CE_BC03 L]
1756-A7 /32017 8:05:02.84 AM
Ethernet 407D_03BE_85CH (]
142017 1:26:57.724 PM

The GuardLogix 5580 requires two SNNs, one for the
embedded Ethernet port, and one for the backplane
communications

1756 Backpiane, 1756-87 | 4C8E_033E_E464 =]
| 252025 n:07:33.348 AM

|A11A2, Ethemnet 4C8B_033E_E466

| | 252025 11:07:32.350 AM

When operating in Linear/DLR mode, the 5590
controller requires two SNNs, one for the embedded
Ethernet port, and one for the backplane
communications

| 1756 Backplane, 1756-AT |4C8B_033E_E464

8242029 11:07:33.348 AM

[&1, Ethernet 4C8B_0455_BOEF
8252028 41204.TIS PU
A2, Ethernet 4C8B_033E_E466

B20028 M:07:33,350 AN

When operating in Dual-IP mode, the 5530 controller
requires three SNNs, two for the embedded Ethernet
ports, and one for the backplane communications

Compact GuardLogix 5370

Compact GuardLogix 5380

Ethernet 411D_02D8_AET1 L] 5069 Backplane 411D_02D5_DD2E (-]
872172017 9:15:54. 769 AM B/21/2017 9:12:50.222 AM

A1, Ethernet 411D_02D5_DD2F L]
872172017 9:12:50.223 AM

A2, Ethernet 411D_02D5_DD20 L]
B/21/2017 9:12:50.224 AM

Compact GuardLogix 5370 controllers have one SNN for
the embedded Ethernet ports.

The Compact GuardLogix 5380 controllers have a SNN
for each embedded Ethernet port, and one for the
backplane communications

For an explanation of the Safety Network Number, see the GuardLogix 5580 and Compact
GuardLogix 5380 Controller Systems Safety Reference Manual, publication 1756-RMO12.
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Produce/Consume GuardLogix 5580 and Compact GuardLogix 5380 controllers can produce standard tags as
unicast or multicast, but they can only produce safety tags as unicast. The controllers can
safew Tags consume safety tags as either unicast or multicast.

When you configure a produced safety tag, you are only allowed to configure unicast
connection options. Studio 5000 Logix Designer® does not allow you to configure multicast
connection options.

When you configure a consumed tag, you must consider the capabilities of the producer:

If the producer in the 1/0 tree of this controller is a GuardLogix 5580 or Compact
GuardLogix 5380 controller, and you are consuming a safety tag, you must configure
the consumed tag to use unicast.

If the producer in the /0 tree of this controller is a GuardLogix 5570 or 5560 controller,
or a Compact GuardLogix 5370 controller, the safety consumed tag can be configured
as either unicast or multicast.

Produce/Consume from GuardLogix 5570 (V28) to GuardLogix 5570 (V28) in local
chassis; and change the Producer to GuardLogix 5580 (SIL2 or SIL3)

The GuardLogix 5580 can only produce safety tags that use Unicast connections. An
older safety controller (such as GuardLogix 5570) in the same chassis as the GuardLogix
5580 will not be able to consume safety tags, because backplane consumed tags
cannot be configured as Unicast.

For multi-controller Produce/Consume safety systems in the same chassis, you must
upgrade all the safety controllers to Studio 5000 Logix Designer version 31 or later. This
works because V31 allows the backplane safety consumed tags to be configured as
Unicast.

The fault code for these unicast/multicast issues is Code 0124 / Connection Request
error / Invalid input network connection type.

safety Application When you import a Logix Designer project that was created in an earlier version of Logix
Conversion Designer application, the project is converted to the later version.

IMPORTANT  The standard side of Compact GuardLogix 5380 and GuardLogix 5580

controllers operate the same as standard CompactLogix™ 5380 and
ControlLogix® 5580 controllers.

The other chapters in this publication cover the standard side of the
controllers. Before you convert your safety application, make sure you
read and understand the rest of the chapters in this publication.

Compact GuardLogix 5380 Controllers

During import from Compact GuardLogix 5370 to Compact GuardLogix 5370 version 31
application; the application remains a SIL3 project.

When you change the controller from Compact GuardLogix 5370 to Compact GuardLogix
5380, 1769 modules will be deleted, since 1763 modules no longer communicate to
Compact GuardLogix 5380 controllers.

For a Compact GuardLogix 5380 SIL 2 controller, the project also changes from a SIL 3
project in 5370 to a SIL 2/PLd project (only SIL 3 is possible in Compact GuardLogix
5370).

For a Compact GuardLogix 5380 SIL3 controller, the SIL 3 project in 5370 remains a SIL3
project in 5380.

The safety signature is deleted during the application conversion.
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GuardLogix 5580 Controllers
«  During import from GuardLogix 5570 (V20 to V30) to GuardLogix 5570 V31, it remains a
SIL3 project. The safety controller and safety partner remain in the same two slots.

«  When you change the controller from GuardLogix 5570 to GuardLogix 5580, it remains a
SIL3 project. To change the GuardLogix 5580 from a SIL3 to SIL2 project, just change
the safety level in the safety tab. The application then deletes the safety partner.

« The safety signature is deleted during the application conversion.

Exporting and importing Safety Add-on Instructions

To help optimize the internal memory structures:

+ Import the version 30 or earlier project from an ASCILL5K or an XML .L5X file to create
the version 31 or later project.

« Import rungs, routines, programs, equipment phases, UDTs, tags, and Add-On
Instructions into a version 31 or later project.

For more information on how to import your project, see:
» Logix 5000° Controllers Import/Export Reference Manual, publication 1756-RM084.

» Logix 5000 Controllers Import/Export Project Components Programming Manual,
publication 1756-PM019.

Convert a Safety Application

To convert from a Compact GuardLogix 5370 or GuardLogix 5570 controller to a Compact
GuardLogix 5380 or GuardLogix 5580 controller, follow this procedure:

. The example in this procedure converts a 1756-L72S controller to a 1756-L84ES
&/ controller.

1. Export the project to an ASCII .L5K or XML .L5X file.

In a pre-version 31 Release, export the project to an ASCII .L5K or XML .L5X file. You can
only export a project if you have the project file open.

c. From the File menu, choose Save As.

&} Logix Designer - Safety Application [1756-L725 28.11]
[[Fie] edit View Search Logic Communications Tools Wnn_dn;-w_-ﬁ;Ip
B New.. Ctri+N | - B8 G n'.;
@ Open. Ctrl+0 —
Close ok |<n:r.e:
ﬂ Save Ctrd+S "l
MNew Component 13 -
Import Component |
Compact
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2.

d. In the File name field, enter a name for the export file. You do not need to add a file
extension, but if you do, you must use the .L5K extension.

T
Savein: | Projects ~ @& @
It - MName Date modified Type Saze
g ) Bw 923/2015154PM  File folder
Recent£laces § [ cppesam /212016 1141 AM  File folder
" 3 ContrallerOnly 3TAI6255PM  File folder
. dhep 9/10/20154:22PM  File folder
Desktop |, Enable 10/29/2015 253 PM  File folder
ged 11/16/201510:59 . File folder
= J. Proj_Enable_Port 10/29/20153:04 M File folder
Libraries proj2_28 9/4/2015 4:33 PM File folder
Project V20 7/12/2016 10:19 AM  File folder E
f
k ) SefetyProject S/5/2017 11:45 AM  File folder
Computer )\ SIL_3_Safety_Project 6/2/2017253PM  File folder
- Sil2_SafetyProject 5/8/2017 4:33 PM File folder
& test 1/9/2017 12:27 PM File folder
Mebweork b test2 6/30/2016 926 AM  File folder
V29_Test 2/20/2016 412PM  File folder
V31_Project 6/2/2017303PM  File folder
Producer_V28_export.L5K 4/26/201811:41 AM  Logix Designer Im... i
il v
Fle name Sefety_Aopication LEK -
o = - 1
Save as hype: | Logix Dasigner kmport/ Export Fie L5K) [} ) | Conce |
Protecied Conlert i_ Hep |

e. Choose Logix Designer Import/Export File (*.L5K, .L5X) from the Save As Type field.
Note that you can skip this step if you entered the extension (.L5K or .L5X) in step b.

f. Click Save to export the project file.

IMPORTANT

If you are offline, and there are one or more properties dialog
boxes with pending edits, the edits are automatically applied.

If you are online, you are prompted to apply the edits.

If you are online, you are prompted to upload tag values from the
controller before exporting. This allows you to decide whether you
want the current tag values exported.

If Force Masks are set in your project, they are exported. Upon
import, any Force Masks are input to the project, and the Online
Bar indicator is set to Forces Installed.

The state of the Online Bar Forces Enabled indicator is not
exported; upon import, it is set to Forces Disabled. We do not
recommend editing force values in the export file.

Import the project from an ASCII .L5K or an XML .L5X file into Studio 5000 Logix
Designer version 31.00.00 or later.

a. Launch the Studio 5000 Logix Designer application version 31.00.00 or later.
b. Choose Create > From Import.

Rockwell Software”

Studio 5000 _

L BN

C_e e _Open

New Project Existing Project

—

From Sample Project From Upload
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c. Select the project file you want to open.

ramnm,mmhoort ¥
(@)l l » Computer » 08Dk (C) » Projects » =

Organize New folder

Name

b proj2 28

) Project Va9
I SafetyProject

). SIL_3 Safety Project
\ Sil2_SafetyProject
b

b

b

k

Type Sare
File folder

File folder
File folder

File folder

test
test2
V2 Test

V31 Project File folder
| Producer V28_sxport.LSK 4 Logix Designer Im. SKB
|| Safety_Application.LSK 722018420 PM  Logax Designes Im... 12KB -
File name: Safety_Application L5K ~ | Logix Designer (*.5k* t5x*ami, =

Com) Lome )

d. Click Open.
e. The Save Imported Project As dialog opens.

The import process must create a project file - you must specify the name, location
and revision of the project file to create.

Entter the name. kxcation and revision of the project file to create.
Lockin: |, Projects » @F @
o MName . Date modified Type Size
L & Produces V31.ACD 4/25/2018 458 PM  Logix Designer Pr... 1,986 KB
Recent Places & Coord_Motion_Blend Circle_Dismond _Squa... 10/16/201510:46 ..  Logix Designer Pr... 1,035 KB
Desktop
=]
Libraries
Computer
m L]
L e =
Sivads y (o]
Flesoftpe:  |Logi Designer Project Fies (ACD) x| [ Cance ]
[ ]
Ravison
Frem: 281
ta [J.I. 'i L
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f. Click Import to open the project file.

Once the project file is opened, the Controller Organizer appears, and shows
everything in the controller as of the time when the project file was last saved.

Controller Organizer v 0 X

& °%

b Controller Safety_Application
b Tasks
b Motion Groups
b Assets
T Logical Model
4 Y0 Cenfiguration
4 B9 1756 Backplane, 1756-A7
| [B[011756-L725 Safety Application |
§ [1]1756-L75P Safety_Application:Partner
4 [ [2]1756-EN2T A_EN2T_SLOT2
4 Fx Ethernet
§ 1756-EN2T A_EN2T_SLOT2
4§ 1756-EN2T Comm 1
4 B9 1756 Backplane, 1756-A7
§ [0]1756-L725 Remote_Safety_Controller 1
B [1]1756-L75P Remote_Safety_Controller_1:Partner
§ [211756-EN2T Comm_1
4§ 1756-EN2T Comm_2
4 B9 1756 Backplane, 1756-A7
§ [011756-L725 Remote_Safety_Controller_2
B [1]1756-L75P Remote_Safety_Controller_2:Partner
§ (211756-EN2T Comm_2

IMPORTANT  If you import an .L5K or .L5X file that contains Serial Port, DF1, or
ASCII elements into a project that uses a controller with no serial

ports results in an import error. The import then continues to
completion.

3. Change the GuardLogix 5570/Compact GuardLogix 5570 controller to a GuardLogix
5580/Compact GuardLogix 5380 controller.

IMPORTANT . If you change from a GuardLogix 5570 safety controller with a
SIL 3/PLe application to a Compact GuardLogix 5380 controller,
the application changes to SIL 2/PLd.

« If you change from a GuardLogix 5570 safety controller with a
SIL 3/PLe application to a Compact GuardLogix 5380 SIL 3
controller, the application remains SIL 3/PLe.

« If you change from a GuardLogix 5570 safety controller with a
SIL 3/PLe application to a GuardLogix 5580 controller, it defaults
to a SIL 3/PLe configuration. The safety controller and safety
partner remain in the same two slots in the I/0 tree. If you want to
change the GuardLogix 5580 from a SIL 3/PLe to SIL 2/PLd safety
project, then change the safety level in the Safety tab on the
Controller Properties dialog box.
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a. Open the Controller Properties, and click Change Controller.

Controller Organizer

- 3
@ °n
B W Controller Safety_Application Sty ] v fn ] G I 5 | e
bl Tasks Genes | MajorFmds | MoorFads | Dete/Tme | Advanced | SFCEwcson | Prect |
B B Metion Groups
b Assets Rockwed Automatin, Aben-Eradiey
T Logical Model 1756-1725 GuardLogec® 5570 Safety Controlier Change Controlier,.n|
4l VO Configuration M&"ﬂ[}
4 @ 17% Backplane, 1756-A7 3
[ [0] 1756-L725 Safety_Application
[1]1756-L7SP Safety_Application:Partner Safety_Appkcaton
4 1 [21756-ENT A ENZT_SLOT2
4 f Ethemet

B 1756-EN2T A_EM2T_SLOT2
4§ 1756-EN2T Comm_ 1
4 E91756 Backplane, 1756-A7
§ (0] 1756-L725 Remote_Safety_Controller 1
§ (1] 1756-L75P Remote_Safety_Controller_1:Partrer
8 [211756-EN2T Comm_1
4 # 1756-EN2T Comm 2
4 B 175 Backplane, 1756-A7
§ [0]1756-L725 Remote_Safety_Contrcller 2
B [111756-L7SP Remaote_Safety_Controlles_2Partner
8§ [2]1756-EN2T Comm_2

b. Select your safety controller in the Change Controller dialog box, and click OK.

@ - —— hl
Change Controller “

- e —

Changing the controller type will change, delete, and/or invalidate the
/4, controller properties and other project data that is not valid for the new

" controller type.

From

Type: 17561725 GuardLogix® 5570 Safety Controller

ik

To 1
Tope: .

Voo
Version:
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c. On the confirmation dialog, read the and be aware of the warning messages.
d. On the confirmation dialog, click Yes.

r ]
Logix Designer W o—— g

Changing the controller type from a 1756-L725 to a 1756-L84ES
will affect the project in a number of ways:

{. Changing the controller type will change, delete, and/or nvalidate
controller properties and other project data that is not vakd for the
new controller type.

§  The new controller type requires all devices that are consuming a
tag from this controller using multicast connections to be configured
to use the same RPI.

Change controller type?

Yo ] (LM | [Lhb ]

e. Verify Errors and Warnings.

Errors

T T T

[Verifying routine 'Main' of program 'TapeSwitch'

[Verifying routine 'Safety Inputs' of program 'TapeSwitch’'

[Verifying program connections

fWarning: Duplicate Destructive Bit Reference Detected: 'UNLOAD.ChargerPad.Set_AutoSequence’
SContrel_Unload - Charger_Pad, Rung 1, OTU
SBuffer_I 0 - Safety_Station_Unload_Inputs, Rung 1, OTE

Warning: Duplicate Destructive Bit Reference Detected: 'LOAD.ChargerPad.S5et_RutoSequence’
SContrel_Load - Charger_Pad, Rung 1, OTU
SBuffer_I 0 - Safety_Station_Load Inputs, Rung 1, OTE

Complete - 1 error(s), 35 warning(s)

<

IE Errors E‘Eear(h

f. The 1756-L84ES safety controller retains the SIL 3/PLe configuration.

Controller Organizer * 0 x

i Controller Safety_Application |

<? Controller Tags
Controller Fault Handler
Power-Up Handler
Tasks
Metion Groups
Alarm Manager
Assets
" Logical Model
4 ! /O Configuration
4 B91756 Backplane, 1756-A7
[ [0] 1756-LB4ES Safety_Application
§ [111756-185P Safety_Application:Partner
4 [ [211756-EN2T A_EN2T_SLOT2
4 2= Ethenet
f) 1756-EN2T A_EN2T_SLOT2
4 fJ 1756-EN2T Comm_1
4 E91756 Backplane, 1756-A7
! [0] 1756-L725 Remote_Safety_Controller_1
! [1]1756-L75P Remote_Safety_Controller_1:Partner
f [211756-EN2T Comm_1
4 fJ 1756-EN2T Comm_2
4 E91756 Backplane, 1756-A7
! [0] 1756-L725 Remote_Safety_Controller_2
! [1]1756-L75P Remote_Safety_Controller_2:Partner
f [211756-EN2T Comm_2

v e ww

4 £ Ethemet
[ 1756-LB4ES Safety_Application
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Replace the Producer
Controller

23 Add-On Instructions
#1-L Data Types

[ Trends

T, Logical Model
=1-# V0 Configuration

If the producer controller has changed to a GuardLogix 5580 SIL 2 application (1-slot solution
without a safety partner), while the consumer controller is a GuardLogix 5570 or earlier, the
consumer controller can fault due to the missing safety partner in the producer.

The data appears properly, but there is a yellow yield sign (signifying a fault) next to the
partner because the partner does not exist. Since there are no single-slot safety controllers
available in the Studio 5000 Logix Designer application version 28, you cannot resolve the
issue by selecting another controller to represent the single-slot GuardLogix 5580 controller in
the SIL 2 application.

Here is the fault for the non-existent partner:

-

# | Module Properties Report: EN2TR_producer_chassis:1 (1756-L7SP 28.001)

[ General | Connection | Madule Info | Backplane |

B9 1756 Backplane, 1756-A7
#1[311756-L735 Consumer_V28
, [4] 1756-L75P Consumer_V28:Partner
- ’ [6] 1756-EN2TR EN2TR_Consumer_chassis
=25 Ethernet
- ) 1756-EN2TR EN2TR_producer_chassis
= @ 1756 Backplane, 1756-A7
§ [0]1756-L735 Producer_V28
. [1]1756-L75P Producer_V28:Partner
g [6] 1756-EN2TR EN2TR_producer_chass
) 1756-EN2TR EN2TR_Consumer_chassis

Requested Packet Interval (RPI):
Inhib2 Module

Major Fault On Controller If Connection Faids While in Run Mode

Module Fault
{Code 16£20204) Connexction Request Error: Connection request timed out.

-3 1/0 Configuration
= E31756 Backplane, 1756-A7

§0(3] 1756-L735 Consumer V28
§ [4]1756-L75P Consumer_V28:Partner

= ! [6] 1756-EM2TR EM2TR_Consumer_chassis
= &5 Ethernet

- 8 1756-EN2TR EN2TR _producer_chassis
= @3 1756 Backplane, 1756-A7
§ [0)1756-L735 Producer_ V28

!-c. [1]1756-L75P Producer_V28:Partner
j [6] 1756-EN2TR EN2TR_producer_chassis

5 1756-EN2TR EM2TR_Consumer_chassis
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Status: Faulted

(o< ][ Comca ]

To help eliminate faults:

« Inthe version 31 producer project, do not place any hardware in the slot to the right of
the GuardLogix 5580 SIL 2 controller.

« Inthe consumer version 28 project, send an SSV to the 1756-L7SP to programmatically
inhibit the partner module. Place the SSV in the standard routine. The "4 represents bit 2
of the attribute. To un-inhibit the module, set bit 2 back to 0. The partner cannot be
inhibited from the 1/0 tree. The SSV is needed to inhibit the partner only.

B MainProgram - MainRoutine b=l !

e +1 0 d Iy Th tE LE LF

ab b ¥ ] T B TR
dhed| T ab.. W iad -t - 4 — e W OB W 9 W Bl

Set System Value

Class Name Module

instance Name Producer_V28Partner

Adtribute Name Mode

Source source_fag
4+

fEadn

If only standard tags are being produced by the GuardLogix 5580 SIL2 controller, then the
existing GuardLogix 5570 controller in the consumer project can be replaced by a ControlLogix
5570 controller. Since the GuardLogix 5570 version 28 controller is consuming standard tags,
there is no need for the device in the I/0 tree to be a [2-slot] safety controller. Replacing it
with any single-slot controller can help eliminate the connection fault.
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Notes:
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Chapter 6

Replacement Considerations with High
Availability Systems

Overview This chapter describes features and functions that are associated with controllers when they
are used in high availability systems and the differences in high availability functionality from
previous redundant controllers.

You can configure the following types of control systems for high availability:

«  Logix SIS (safety instrumented system) - Logix SIS redundancy is designed for safety
applications that require high availability. The following support Logix SIS:

- GuardLogix® 5580 controllers, versions 37.011 and later
- Safety-enabled 5590 controllers, all versions

» Redundancy - ControlLogix® redundancy is designed for non-safety applications that
require high availability. The following support redundancy:

- ControlLogix 5590 controllers
- ControlLogix 5580 controllers
- ControlLogix 5570 controllers

For more information, see:
« High Availability System Reference Manual, publication HIGHAV-RM002
»  ControlLogix Redundancy User Manual, publication 1756-UM015
«  ControlLogix 5590 High Availability Systems User Manual, publication 1756-UM301

A high availability system uses a redundant chassis pair to maintain process operation when
events occur that stop process operation on non-redundant systems, such as a fault on a
controller.

The redundant chassis pair includes two synchronized ControlLogix chassis with specific,
identical components in each. For example, one redundancy module and at least one
EtherNet/IP™ communication module are required.

Controllers are typically used in redundancy systems, but are not required if your application
only requires communication redundancy. Your application operates from a primary chassis,
but can switch over to the secondary chassis and components if necessary.

Redundant controllers are required in Logix SIS systems.
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Chapter 6

Replacement Considerations with High Availability Systems

Product Comparison This section compares redundancy systems.
Redundancy
Feature ControlLogix 5570 ControlLogix 5580 ControlLogix 5590
Redundancy'” Redundancy Redundancy

Chassis Specifications

Up to seven communication modules per
chassis

Fully supported

Fully supported(Z)

Fully supported

Two controllers per chassis

Fully supported

Not supported

Not supported

Transparent switchover

Fully supported

Fully supportedm

Fully supported

Compatible with 1756-RM2 ControlLogix
redundancy modules

Fully supported

Fully supportedm

Not supported

Compatible with 1756-RM3 ControlLogix
redundancy modules

Fully supported

Fully supportedm

Fully supported

PhaseManager™ software support

Fully supported

Fully supportedm

Fully supported

SequenceManager™ software support

Not supported

Partially supported'?

Partially supported'?)

Process il}l[_j3n%r;nctels/s[]s:]2edtzlzglution with 1715 Fully supported Not supported Not supported
embedid processojods Not suppored Fully supported” Flly supported
EtherNet/IP™ support Fully supported Fully supported®? Fully supported
ControlNet® and DeviceNet® support Fully supported Not supported“‘) Not supported“‘)
Legacy networks and controllers
communication:

Networks g:;::ol-tlégll}\gay Plus™ Fully supported Not supported Not supported
« PLC-2°, PLC-5°
. SLC™
Support of Gigabit Ethernet Not supported Fully supported? Fully supported
Use of the embedded Ethernet port Not supported Not supported Supgtr)(:tsglooragg?]tlyPort
5094 FLEX 5000° 1/0 Not supported Fully supported® Fully supported
5034 PointMax™ 1/0 Not supported Fully supported® Fully supported
5032 ArmorBlock 5000 1/0 Not supported Fully supported® Fully supported
5015 FLEXHA 5000™ I/0 Not supported Fully supported® Fully supported

1/0 and Devices

1756 ControlLogix 1/0

Fully supported

Fully supported(Z)

Fully supported

1715 Redundant 1/0

Fully supported

Fully supportedm

Fully supported

1794 FLEX™1/0

Fully supported

Fully supportedm

Fully supported

1734 POINT 1/0™

Fully supported

Fully supported(Z)

Fully supported

Drives (non-motion)

Fully supported

Fully supportedm

Fully supported

Security CIP Security™ support Not supported Partially supported”) Partially supported”)
IEC 62443-4-2 SL1 security certification Not supported Fully supported® Not supported

Narms Logix instruction-based alarms Fully supported Fully supported(z) Fully supported
Logix-based tag alarms Not supported Fully supported? Fully supported

Communication Front Port Crossload mode Not supported Not supported Fully supported

(1) If you use ControlLogix 5570 redundancy for SIL 2 and want to move to Logix SIS redundancy for SIL 2/3, there is no direct migration path. Logix SIS uses different hardware components

and programming than ControlLogix 5570 redundancy.
(2) Fully supported with firmware revision 33.011 or later.
(3) Supported with Process controllers only.

(4) DeviceNet modules are supported if accessed across an Ethernet bridge, but can experience a bump during a ControlLogix Redundancy switchover.

(5) Supported with Studio 5000 Logix Designer application projects, version 36 or later.
(6) Supported with Studio 5000 Logix Designer application projects, version 35 or later.
(7) Support for class 3 messaging security only.

(8) Supported in Logix Designer application projects, version 37 or later.
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Product Comparison

Logix SIS

This section compares Logix SIS.

Feature

Logix SIS
(GuardLogix 5580
controllers)

Logix SIS
(safety-enabled 5590
controllers)

Chassis Specifications

Up to seven communication
modules per chassis

Fully supported

Fully supported

Two controllers per chassis

Not supported

Not supported

Transparent switchover

Fully supported

Fully supported

Compatible with 1756-RM2
ControlLogix redundancy modules

Fully supported

Not supported

Compatible with 1756-RM3
ControlLogix redundancy modules

Fully supported

Fully supported

PhaseManager™ software support

Fully supported

Fully supported

SequenceManager software

support Not supported Partially supported'”
Process SIL 2 process safety solution with
1715 redundant /0 modules Not supported Not supported
Process controller support with . )
embedded process objects Not supported Partially supported
EtherNet/IP support Fully supported Fully supported
ControlNet and DeviceNet support Not supported'?) Not supported?
Legacy networks and controllers
communication:
« Data Highway Plus
Networks « Remote I/0 Not supported Not supported
« PLC-2,PLC-5
« SLC

Support of Gigabit Ethernet

Fully supported

Fully supported

Use of the embedded Ethernet
port

Not supported

Support for Front Port
Crossload only

1/0 and Devices

5094 FLEX 5000 safety I/0

Fully supported

Fully supported

5094 FLEX 5000 1/0

Fully supported

Fully supported

5034 PointMax

Fully supported

Fully supported

5032 ArmorBlock 5000 1/0

Fully supported

Fully supported

5015 FLEXHA 5000 1/0

Fully supported

Fully supported

1756 ControlLogix I/0

Fully supported

Fully supported

1715 Redundant 1/0

Fully supported

Fully supported

1794 FLEX 1/0

Fully supported

Fully supported

1734 POINT 1/0™

Fully supported

Fully supported

Drives (non-motion)

Fully supported

Fully supported

CIP Security support

Partially supported“)

Partially supportedm

Security IEC 62443-4-2 SLT securit
certification securtty Fully supported Not supported
Logix instruction-based alarms Fully supported Fully supported
Alarms

Logix-based tag alarms

Fully supported

Fully supported

Communication

Front Port Crossload mode

Not supported

Fully supported

(1) Supported with Process controllers only.

(2) DeviceNet modules are supported if accessed across an Ethernet bridge, but can experience a bump during a ControlLogix
Redundancy switchover.

(3) Support for class 3 messaging security only.
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Front Port Crossload ControlLogix 5590 controllers support Front Port Crossload mode. It is a communication mode
that improves scan time performance by crossloading task data through the front Ethernet
ports on the controller. Scan time decreases by 2x when data is crossloaded through the front
ports compared to the backplane.

Data Transfer ControlLogix 5590, ControlLogix 5580, and GuardLogix 5580 controllers use 4K byte pages for
data transfer, while ControlLogix 5570 controllers use 256-byte grains for data transfer.

This table shows how much data is transferred from the primary controller to the secondary
controller, assuming each tag is a DINT.

Scenario ControlLogix 5570 transfer size range | ControlLogix 5580 transfer size range | ControlLogix 5590 transfer size range

(bytes) (bytes) (bytes)

Change 1tag 256 4096 4096

Change 2 adjacent tags 256 4096 4096

Change 2 non-adjacent tags 256...512 4,096...8192 4,096...8192

Change 10 adjacent tags 256...512 4,096...8,192 4,096...8,192

Change 10 non-adjacent tags 256...2,560 4,096...40,960 4,096...40,960

Change 16 non-adjacent tags 256...4,096 4,096...65,536 4,096...65,536

Change 1000 tags

4,096...256,000

4,096...4,096,000

4,096...4,096,000

132

IMPORTANT

We recommend keeping data that changes at similar frequencies

adjacent to minimize impacts on crossloading. For this and additional
information, see the following:

« ControlLogix Redundancy User Manual, publication 1756-UM015

« ControlLogix 5590 High Availability Systems User Manual, publication
1756-UM901

« High Availability System Reference Manual, publication HIGHAV-RM002

Rockwell Automation Publication 1756-RM100M-EN-P - October 2025


http://literature.rockwellautomation.com/idc/groups/literature/documents/um/1756-um901_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/highav-rm002_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/1756-um015_-en-p.pdf

Chapter 7

Converting Logix
Designer Projects

Standard Application Conversion

This chapter describes application conversions for the controllers. This chapter features
these controllers, and where applicable, the controllers are known as:

Controller Family | Includes these controllers
5590 controllers ControlLogix® 5590 controllers
5580 controllers ControlLogix 5580 and GuardLogix® 5580 controllers

CompactLogix® 5380, Compact GuardLogix 5380 SIL 2,
and Compact GuardLogix 5380 SIL 3 controllers

5570 controllers ControlLogix 5570 and GuardLogix 5570 controllers
5370 controllers CompactLogix 5370 and Compact GuardLogix 5370 controllers

5380 controllers

When you open a Studio 5000 Logix Designer® project to open a project that was created in an
earlier version of Logix Designer application, the project is converted to the higher version.
After the conversion, the Logix Designer application can fail to use internal memory structures
in the most efficient manner.

To help optimize the internal memory structures, you can complete the following:

« Import the version 27 or earlier project from an ASCII.L5K or an XML .L5K file to create
the version 28 or later project.

» Import rungs, routines, programs, equipment phases, UDTs, tags, and Add-On
Instructions into a version 28 or later project.

For information on how to import your project, see:
» Logix 5000° Controllers Import/Export Reference Manual, publication 1756-RM084.

+ Logix 5000 Controllers Import/Export Project Components Programming Manual,
publication 1756-PM019.
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Chapter 7 Standard Application Conversion

Produce and Consume Tags The recommendations in this section provide techniques for establishing produced or
consumed tag communication between the following:

5590, 5580 and 5570 controllers
- 5380 and 5370 controllers

RPI of Multicast Tags

In version 27 or earlier projects, a produced tag produces data at the RPI of the fastest
requesting consumer. This lets multiple consumers with different RPIs successfully connect to
a producer.

In version 28 or later projects, the first consumer of a produce tag determines the RPI rate at
which data is produced. All subsequent consumers must request the same RPI value as the
first consumer. Otherwise, the subsequent consumers fail to connect.

When you migrate a Logix Designer project, version 27 or earlier, to a later version of the
application, verify that the multicast consumers of a produce tag are configured properly in
the original project. Table 11 provides more information.

Table 11 - Proper Configuration of Multicast Consumers of a Produced Tag

Consuming Controller Producing Controller Description
Verify that all multicast consumed tags of a
Any contraoller, version 17 produced tag are configured with the same RPI. If
or earlier they are not, some of the consumers can fail to
connect.
ControlLogix 5580 controller, | Verify that one of the following exists:
version 28 or later « Al multicast consumers of a produced tag are
Any contraoller, version 18 configured with the same RPI.
or later « All consumers are configured to Allow
Consumed Tags To Use RPI Provided By
Producer.
Verify that one of the following exists:
« All multicast consumers of a produced tag are
Any contraoller, version 20 CompactLogix 5380 contraller, |  configured with the same RPI.
or later version 28 or later « All consumers are configured to Allow
Consumed Tags To Use RPI Provided By
Producer.
Data Structures

The Logix Designer application has requirements for data type use. The requirements differ
based on the Logix Designer application version that you use.

Logix Designer Application Version Requirement

Logix 5000 controllers require all data types to be placed on 4-byte

Version 26 or earlier address boundaries in RAM.

Logix 5000 controllers require 8-byte (64-bit) data types (LINTs) to be

Version 27 or later placed on 8-byte address boundaries in RAM.

The Logix Designer application manages the requirement automatically, and the change has
no effect on individual LINT tags, regardless of application version.

The requirement change between Logix Designer application, version 26, and version 27 is
fundamental to the application and applies to all Logix 5000 controllers. The fact that the
requirement was changed does not alone require action on your part.

Conditions can exist within which the change between Logix Designer application, versions 26,
and version 27 contributes to the need for action on your part.
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If you migrate a Logix Designer project, version 26 or earlier, to a Logix Designer project,
version 27 or later, LINTs inside a UDT can be misaligned. Additional pad bytes are added to the
data structure to account for the misalignment. The pad bytes can cause an increase in the
size of the UDT.

The possible effects of data structure changes, and subsequent actions that you can take as a
result, are described in the rest of this section.

IMPORTANT  You must act when in the following conditions:

« You migrate a project, version 26 or earlier, to project, version 27 or later,
and you have LINT tags inside a UDT.

« Your application includes Logix 5000 controllers, version 26 or earlier,
that communicate with Logix 5000 controllers, version 27 or later.

Possible Impact of Requirement Change

You can adapt your project to accommodate larger structure sizes, if necessary. You can see
the following effects due to the larger size:

« Message instruction data lengths can require changes to complete successfully.
«  Copy lengths of data structures can change.

«  Produce/Consume connections to other Logix controller types can have data type
mismatches and require changes to complete successfully.

To correct Produce/Consume errors that are caused by UDT alignment changes, modify the
tag structures in both projects so that they match.

«  Produce/Consume with Status requires an exact match of the UDT definition (including
the name of the UDT definition).

«  Produce/Consume without Status requires the Size of the UDT to match.

We recommend that you copy and paste the UDT definition from one project to the other to
cover both of these cases. Use the Data Type editor to check the Data Type Size in both
projects:

Figure 28 - Data Type Editor

(4] Data Type: Sample_Data_Structure (= e
Name: Sample Data_Structure Data Type Size: 16 bytes Properties -
| Extended Properties... -
Description: Used for Produced / O General
Consumed Tags Data Type Size 16 bytes
—— Description  Used for Produ ..
Name Data Type Description Hame SompEsDatg oty
Element_1 DINT
Element_2 DINT
Element_3 LINT
[ Cancel | [ Help |
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If the data type size is different between the two projects, modify the UDT to produce the
same internal data structure.

The following sample UDT illustrates how the 8-byte allocation rule and the 8-byte alignment
rule cause a UDT to have another size.

Figure 29 - UDT Sample - Needs Additional Memory Allocation and Alignment

(i4]) Data Type: UDT = B )|
Name: uotT Data Type Size: 40 bytes (ropeties v R
Extended Properties ~|
Description: UDT with 2 LINT in a |B General
5580 Project DataType  INT
Members: Description
Name Data Type Description External Acces Read/Write =
LimitA BOOL - Narme Tnterlock
Style Decimal -
LimitB BOOL
Profile REALI3]
Interlock INT
Myint LINT
Speed REAL
A mber.
[ ok | [ cance | __Hep |

Table 12 illustrates how this data structure maps in a Logix Designer project, version 26 or
earlier. MyLint is split across two 64-bit words, and the total size is only 32 bytes.

Table 12 - Data Structure for Logix Designer Projects, Version 26 or Earlier

Word Elements Byte Mapping Table 64-Bit Boundaries
- - Hidden

0 LimitA and LimitB Pad Pad Pad SINT 0
1 Map Map Map Map

2 Profile (Real [3]) Map Map Map Map 1
3 Map Map Map Map

4 Interlock (Int) Pad Pad Map Map 5

M M M M

: MyLint (LINT) % ® i %

6 Map Map Map Map 3
7 Speed (REAL) Map Map Map Map
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Table 13 illustrates the hidden padding bytes that the Logix Designer application automatically
adds to achieve the 8-byte alignment and allocation rules for a Logix Designer project, version
27 or later.

Consider the following:
« Padding is added in Word 5 so that MyLint starts at an 8-byte boundary.
» Padding is added in Word 9 so that the entire structure is a multiple of 8 bytes.

Table 13 - Hidden Padding Added for Logix Designer Projects, Version 27 or Later

Word Elements Byte Mapping Table 64-Bit Boundaries
- - Hidden
0 LimitA and LimitB Pad Pad Pad SINT 0
1 Map Map Map Map
2 Profile (Real [3]) Map Map Map Map 1
3 Map Map Map Map
4 Interlock (Int) Pad Pad Map Map
Padding for 8-byte 2
5 alignment Pad Pad Pad Pad
6 . Map Map Map Map
——{MyLint (LINT 3
7 yLint(LINT) Map Map Map Map
8 Speed (REAL) Map Map Map Map
Padding for 8-byte 4
9 allocation Pad Pad Pad Pad

To create a UDT that is the same size in all types of projects, insert additional data elements
so that hidden padding bytes are not necessary.

The following sample UDT illustrates how UnusedDint1and UnusedDint2 were added to create
a UDT with the same size in a Logix Designer project, version 26 or earlier compared to a Logix
Designer project, version 27 or later.

Figure 30 - UDT Sample - Memory Allocation and Alignment 0K

4] Data Type: UDT
Narme: ot Data Type Size: 40 bytes
Description: UDT with a LINT in » |2 General
Lt DetaType  DINT

Members: Description
e e e ) Extermal Acces Read/Write =
Limita 800L Name UnusedDint2

style Decimal -
Limitg 800l
Profile REALES]
Interack T
UnusedDinl  DINT
MyLint LT
Speed REAL
UnusedDin2  DINT
o (o) ]

Rockwell Automation Publication 1756-RM100M-EN-P - October 2025 137



Chapter 7 Standard Application Conversion

Table 14 illustrates how this data structure maps in all types of Logix 5000 controller projects:
Table 14 - Memory Map in All Project Types

Word Elements Byte Mapping Table 64-Bit Boundaries
0 Bools and 2 Pad Pad Pad ficden .
1 Map Map Map Map

2 Profile (Real [3]) Map Map Map Map :
3 Map Map Map Map

4 Interlock (Int) Pad Pad Map Map 5
5 UnusedDint1 Map Map Map Map

6 . Map Map Map Map

; MyLint (LINT) Map Map Map Map 3
8 Speed (REAL) Map Map Map Map 7
9 UnusedDint2 Map Map Map Map

The concept is the same for nested UDTs. If the lower-level UDT is an 8-byte type (that is, it
contains at least one 8-byte data element), you must align it to start at an 8-byte boundary.

To correct any mismatched UDTs, complete the following tasks in either project:
1. Start at the deepest nesting level of any multi-level UDT.
Work from the beginning of each structure and look for LINT data types.

For each LINT data type or 8-byte UDT encountered, map out the sizes of the prior UDT
elements, to determine the byte offset at the start of the element.

For more information, see Instruction Error and Fault Changes on page 160.

If the byte offset for the first 8-byte element is not divisible by 8 bytes (64 bits), insert a
DINT tag element just above the 8-byte element. You can use any name. Instructions do
not need to reference this element.

Repeat the process until all 8-byte elements are aligned on 8-byte (64-bit) boundaries.
If needed, add a DINT at the end of the UDT to satisfy the 8-byte allocation rule.
Continue up through nested UDTs until the top level is correct.

When the tasks are completed, the UDTs are the same size in the Logix Designer project,
version 26 or earlier and the Logix Designer project, version 27 or later.

You can use the padded UDTs in the Logix Designer project, version 26 or earlier and the Logix
Designer project, version 27 or later.

A useful technique when creating UDTs is to start with the largest data types first, and work
down through 8-byte, 4-byte, 2-byte, 1-byte, and finally single-bit data types. The resultant
mapping is 64-bit-aligned in all controller types, so no manual padding is required.

Produce/Consume with Status and Safety Produce/Consume tags require an adjustment to
this technique. For these cases, the UDT must start with a 4-byte 'COMMAND_STATUS' element;
therefore, one more 4-byte element (DINT or REAL) must be added before placing any 8-byte
elements.
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Late Binding of 1/0 Data

1/0 Data Manipulation

The Compact 5000® I/0 module family is the first set of Allen-Bradley® /0 modules use the
following:

» Ahigh-speed backplane that is optimized for performance that significantly exceeds
previous /0 module families.

« Astandard design for I/0 tags based on module type that can be replicated in the
development of other I/0 modules.

The standard design can simplify how you use modules from different
I/0 module families in a Studio 5000 Logix Designer application project.

Standard Native /0 Data Types and Tags

When you add 1/0 modules to a Logix Designer application project, the application
automatically creates native I/0 data types and tags. Historically, the native I/0 data types and
tags differed between 1/0 module families because the module designs differed.

With the introduction of the standard design by module type, the Logix Designer application
creates standard native I/0 data types and tags for modules of the same type irrespective of
their families. Standard native I/0 data types and tags make possible the concept of “late
binding” of 1/0 data in Logix 5000 controllers.

You can write programs, routines, and Add-On instructions that operate on a set of standard
/0 tags. The programs, routines, and Add-On instructions can then be applied, regardless of
the I/0 module family that is connected to the controller, early in the design phase and at any
point in the implementation process, and use the same syntax.

The standard 1/0 data types and tags remove the task of changing or updating programming
code modules based on the specific I/0 module family that is used. As more 1/0 modules that
use the standard design are developed, the use of multiple I/0 module platforms in a Logix
Designer gets progressively easier.

When you address Compact 5000® 1/0 modules in a Logix Designer application project, many
instructions that previously permitted a direct reference to an entire input or output word now
report an invalid data type error.

You can encounter the invalid data type error when you migrate programs that are written for
older Logix 5000 controllers and I/0 platforms to programs written for 5580 and 5380
controllers with Compact 5000 1/0 modules. The error is the result of the new structure that
was implemented with the Compact 5000 1/0 platform, as described in the previous section.
The 1/0 data is grouped by “channel” by default, and no longer shown at the word level as an
INT or DINT data type.

To get around this error a “Packed Data” type can be selected at the I/0 configuration screen
when adding the I/0 module in the Logix Designer application. You can use a Copy File (COP)
instruction or Synchronous Copy File (CPS) instruction to move the packed data into an interim
tag. You can then use the tag in the user program for word-level manipulation.

We recommend that you only use CPS instructions when you need data integrity with copying
produce/consume tag and I/0 tag data. Overuse of the CPS instruction can have unintended
consequences on task execution and program scan time.

When encountered with this error in converting your programs, follow closely the guidelines in
Knowledgebase Article Invalid data type error when using 5069 I/0 modules for a suitable
migration path forward.
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Controller Memory Usage

Unconnected Message
Buffers

Data usage is indicated with one value that combines Data and Logic memory usage and 1/0
memory usage. As you change the project, the data values are automatically updated to
indicate the estimated memory usage and remaining available memory.

The available memory-used attributes are not supported with ControlLogix 5530, ControlLogix
5580, CompactLogix 5380, and CompactLogix 5480 controllers, as these controllers use
memory differently and contain a new updated memory architecture.

You can no longer programmatically monitor a controllers' available memory via a MSG
instruction, as the controller's memory no longer changes after a project is downloaded. To
verify available controller memory, view the Controller Properties Memory Tab in the Logix
Designer application.

For more information on controller memory, see:
+  ControlLogix 5580 controller Memory Tab on page 38.
«  CompactLogix 5380 controller Memory Tab on page 99.

+ Logix 5000 Controllers Design Considerations Reference Manual,
publication 1756-RM094.

5580 and 5380 controllers have 320 unconnected message buffers to support any
combination of outgoing or incoming unconnected messages.

5590 controllers have 448 unconnected message buffers to support any combination of
outgoing or incoming unconnected messages.

These controllers no longer support the ability to use a CIP Generic message to increase or
decrease the number of unconnected message buffers. When migrating to a 5590, 5580, or
5380 contraller, you should remove any code that changes the number of unconnected
buffers.
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Motion Applications

Table 16 - New Axis Menu

The use of integrated motion is slightly different between controllers. For example, not all
CompactLogix 5380 and Compact GuardLogix 5380 controllers support Integrated Motion over
an EtherNet/IP™ network.

ControlLogix 5590, ControlLogix 5580, and GuardLogix 5580
Controllers

5590 controllers support up to 512 axes, and 5580 controllers support up to 256 axes of
integrated motion.

The number of axes that a controller supports is based on the Ethernet node limit for the
specific controller. The axes can be any combination of the following axis types:

« CIp™
o Virtual
« Consumed

You can add all axes to one Motion Group, and you can assign any combination of axes to
different axis update schedules.

; We recommend that you use the built-in EtherNet/IP port for high-performance
&/  motion applications.

Table 15 - Available Motion Networks for ControlLogix Controllers

Motion Networks 5590 Controllers 5580 Controllers 5570 Controllers
EtherNet/IP Yes Yes Yes
Analog Motion Yes Yes! Yes
SERCOS Yes Yes! Yes

(1) With Studio 5000 Logix Designer application, version 31 or later.

You can associate Integrated Motion axes with any appropriate drive. You can make the
association regardless of whether the communication path to the drive is via the embedded

Ethernet port, or over the 1756 backplane through an Ethernet bridge.

5590 Controllers and 5580 Controllers 5570 Controllers
4 Meotion Groups : -
: — I
) New Axi 5 AXIS_COMNSUMED... : i
b i Alarm Manage ew Axis % AXIS_C T Adu Ot Mew Axis AXIS_CONSUMED,
b Assets New Coordinate System... AXIS_SERVO... 5153 Data Types New Coordinate System... AXIS_SERVO...
T Logical Model AXIS_SERVO_DRIVE... [T User-Defil o — AXIS_SERVO_DRIVE..
4 /O Configurat SpArEs - Strings - tt e AXIS_GENERIC...
4 E91756 Back i ¢ -On- -opy S
J AXIS_GENERIC_DRIVE... Cadd-ont 7T . AXIS_GENERIC_DRIVE..
[ [0]1756 &L Predefine § B AXI5_CIP_DRIVE.
AXIS_CIP_DRIVE... Def S
4 2= Ethemnet Cﬂ Module-Defined ”" AXIS VIRTUAL...
[t2 1756-L85E V31_Project AXIS_VIRTUAL... [ Trends

For more information on axis limits and scheduling, see the Integrated Motion on the
EtherNet/IP Network User Manual, publication MOTION-UMOQ3.
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CompactLogix 5380 and Compact GuardLogix 5380 Controllers

Some CompactLogix 5380 and Compact GuardLogix 5380 controllers support integrated
motion. For information on the controllers that support motion, see the CompactLogix 5380
and Compact GuardLogix 5380 Controllers User Manual, publication 5069-UMO01.

The controllers support up to 32 axes of integrated motion. The 32 axes can be any
combination of the following axis types:

« CIP-Up to 32 Position Loop axes are supported

« Virtual Axes
The number of total axes that a controller supports is based on the Ethernet node limit for the
specific controller. These axes types include velocity loop, torque loop, feedback only,
frequency control, and others.

You can add all axes to one Mation Group, and you can assign any combination of axes to
different axis update schedules.

The 5380 and 5370 controllers only support integrated motion on an EtherNet/IP network.
For information on motion axes and Integrated Motion on an EtherNet/IP network, see the
Integrated Motion on the EtherNet/IP Network: Configuration and Startup User Manual,
publication MOTION-UMOQ3.

You can associate Integrated Motion axes to any appropriate drive. The Axis menu is the same
for the 5380 and 5370 controllers:

Figure 31 - Axis Menu

251 Motion Groups ||||
D[:I Ungroupe New Ais N AXIS_CONSUMED...
... Add-0On Inst
M New Coordinate System... AXIS_SERVO...

5] Data Types A [ |
-, User-Defin Cut Ctri+ X ESEODRIE
m Strings B s C AXIS_GEMERIC...
Cﬁ Add-On-D P t’ eV AXIS_GEMERIC_DRIVE...
(3 Predefined aste o AXIS_CIP_DRIVE. ..
+C§A Module-Defined AKIS_VIRTUAL...

.3 Trends I

Axis Position References in Move Instructions

When you use Feedback Only or Torque Loop Configured axes in the following Motion
instructions, the available position data updates are different based on the Logix Designer
projects within which they are used:

« Motion Axis Gear (MAG)

«  Motion Arm Output Cam (MAOC)

«  Motion Axis Position Cam (MAPC)

«  Master Driven Speed Control (MDSC)

If you use a Logix Designer project, version 25 or earlier, the Motion Planner provides Actual
Position and Command Position data updates.

If you use a Logix Designer project, version 26 or later, the Motion Planner provides only Actual
Position data updates.

If you migrate a Logix Designer project, version 25 or earlier, to a Logix Designer project,

version 26 or later, update your project where necessary to use the Actual Position data
reference and not the Command Position data reference.
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Pending Edits

AXIS_CIP_Drive Data Type

Online edits now help you avoid unintentionally leaving routines in an inconsistent state.
Accept Pending Edits is now blocked if any pending edits have verification errors.

Language Affected
Ladder Logic (RLL) Yes
Structured Text (ST) Yes
Function Blocks (FBD) Yes
Sequential Function Chart (SFC) Yes

This implementation affects all instructions in the instruction set.

5590/5580/5380 Controllers 5570/5370 Controllers
If you edit multiple rungs and choose Accept Pending
Edits, Logix Designer does the following.
« Accepts all rungs if there are no verification errors.
« Accepts none of the rungs if errors occur.

You can accept and download individual Pending Edits to
controller, while edits that error out are not downloaded to
the controller.

IMPORTANT  Manually determine the impact to your application and correct
accordingly.

Starting with the Studio 5000 Logix Designer application version 31, some Axis Safety Fault
tags in the AXIS_CIP_DRIVE data type are renamed. See Table 17.

Table 17 - Axis Safety Fault Tags

Pre-version 31 Tag Version 31 or Later Tag
SafeStopiFault SSIFault
SafeStop2Fault SS2Fault
SafeOperatingStopFault SOSFault
SafeBrakeFault SBCFault
SafeMotorOvertemperatureFault SMTFault
SafeSpeedMonitorFault SSMFault
SafeLimitedSpeedFault SLSFault
SafeLimitedAccelFault SLAFault
SafeLimitedDirectionFault SDIFault

When you convert to a version 31 or later project, the updates are applied automatically.

If you import a pre-version 31 program or routine that uses these tag names, your project can
experience errors.
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Notes:
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Instruction Execution

This chapter features these controllers, and where applicable, the controllers are known as:

Controller Family | Includes these controllers
5590 controllers ControlLogix® 5590 controllers
5580 controllers ControlLogix® 5580 and GuardLogix® 5580 controllers

CompactLogix® 5380, Compact GuardLogix 5380 SIL 2, and Compact GuardLogix 5380 SIL 3
controllers

5570 controllers ControlLogix 5570 and GuardLogix 5570 controllers
5370 controllers CompactLogix 5370 and Compact GuardLogix 5370 controllers

5380 controllers

This chapter describes the changes in instructions, and the comparisons between the 5530/
5580/5380 controllers and the 5570/5370 controllers.

Math-related Instructions This section describes the changes in math-related instructions and apply to the following:
»  TRN Instruction Changes
» Improved Math Instruction Accuracy

o SOR/SORT Adjustment
e« XModO

« AND, NOT, OR, and XOR Support for REAL
« Floating Point Literals

«  XPY Instruction

« 00div0.0

IMPORTANT  Manually determine the impact to your application and correct
accordingly.
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TRN Instruction Changes

Language Affected
Ladder Logic (RLL) Yes
Structured Text (ST) Yes
Function Blocks (FBD) No
Sequential Function Chart (SFC) | yes"

(1) Only affects embedded Structured Text.

Previously, if a large real number was truncated, overflow of the internal math that the
instructions performs was possible. As a result, the instruction returned a zero. Some large
reals that failed and returned a zero when truncated now return a value.

In RLL, S:V is set properly when the value that is truncated is too large to be stored in the
destination. With this implementation, the truncation of real values to real destinations is
more likely to complete without errors.

5590/5580/5380 Controllers 5570/5370 Controllers
TRN TR
- Truncate - - Truncate
Source Reall Source Real1
2.14748365e+012 ¢ 2 1474836524012 &
Dest Real2 Dest Real?
2.14748365e+012 « le

Mitigation

Modify any existing code that relied on obtaining a zero result instead of range-checking the
input value.

Improved Math Instruction Accuracy

Language Affected
Ladder Logic (RLL) Yes
Structured Text (ST) Yes
Function Blocks (FBD) Yes
Sequential Function Chart (SFC) | Yes"

(1) Only affects embedded Structured Text.

The implementation changed from a proprietary implementation of a commonly found
polynomial algorithm to invoking a function in a standard, commercial off-the-shelf, C math
library. The algorithm change, along with hardware improvements, help to improve overall
accuracy for the controllers.
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This implementation affects these instructions: ACS/ACOS, ASN/ASIN, ATN/ATAN, COS, LN, LOG,

SIN, SOR, TAN, XPY.

5590/5580/5380 Controllers

5570/5370 Controllers

SN

Sine —
Source Rads
6.2831855 &

Dest Res2
1.74845553e-007

Because 2*Pl is an estimated value for Rads, the result
does not equal 0.0.

=l
=ine
Source Rads
6.2831555 &
Dest Res2

0.0 &

Reverify any existing code that expects an exact result whenever the input is close to values

that produce zero, infinity, or asymptotic results.

SOR/SORT Adjustment
Language Affected
Ladder Logic (RLL) Yes
Structured Text (ST) Yes
Function Blocks (FBD) Yes
Sequential Function Chart (SFC) |Yes

The SOR/SORT instruction now uses round-to-even type conversion of the floating point result

to integer destination. Previously, this operation truncated the floating point result.

The new implementation results in behavior from the SQR instruction that better matches the

IEC standard math expectations.

5590/5580/5380 Controllers 5570/5370 Controllers
SR SR
—| Square Root — — Sguare Foot —
Source =qri Source =0t
3 ka 3 &
Dest sqr2 Dest s0r2
2% 1€
Source - DINT Source - DINT
Dest - DINT Dest - DINT
Mitigation
N/A
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XMod 0

Language Affected
Ladder Logic (RLL) Yes
Structured Text (ST) Yes
Function Blocks (FBD) Yes
Sequential Function Chart (SFC)  |No

This instruction was updated to conform to IEC 61131-3 ed. 2 table 28 for MOD function. In this
case, anything Mod 0 results in 0.

This implementation affects the MOD instruction.

5590/5580/5380 Controllers 5570/5370 Controllers
WMOoD ——hcD
4 Modulo - — Modulo —

Source A Dint1 Source 4 Dirit1

S & 5 &
Source B Dint2 Source B Dirt2

0 0«
Dest Dint3 Dest Crirt3

0 & 5

Mitigation
N/A
AND, NOT, OR, and XOR Support for REAL

Language Affected
Ladder Logic (RLL) Yes
Structured Text (ST) Yes
Function Blocks (FBD) No
Sequential Function Chart (SFC)  |No

The verification rules for these instructions now let you use REAL operands in RLL routines
that are based on existing behavior in non-RLL languages.
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This implementation helps to make programming for these instructions consistent across all
languages.

5590/5580/5380 Controllers

Also supported in RLL.

AND_01
AND [

255
myRealSrc O Bitwise AND
255
Sourced Dest ] Dest_And

255

ND-
— Bitwise AND —
Source A myRealSrc
255.0 #
Source B 18#001f

Dest Dest_And
255.0 #

5590/5570/5370 Controllers
Bitwise arithmetic operations for reals only in FBD.

AND_01
AND [
255 e,
myRealSrc o Bitwise AND
255
SourceA Dest o Dest_And
SourceB

255

When used in RLL, you get this error: Invalid Data Type. Argument must match parameter data type.

AND
- Bitwize AND -
Source & myRealSrc
0.0 #
Source B 18#00ff

Dest Dest_And
0.0 #

Errer: Bung 4, RND, Operand 0: Invalid data type. Argument must match parameter data type.
Error: Bung 4, AND, Operand 2: Invalid data type. Argument must match parameter data type.

Mitigation

N/A
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Floating Point Literals

Language Affected
Ladder Logic (RLL) Yes
Structured Text (ST) Yes
Function Blocks (FBD) Yes!!
Sequential Function Chart (SFC) | Yesl?

(1) MEQ instruction only.
(2) Only affects embedded Structured Text.

The programming software now detects invalid parameter values. This helps to prevent you
from accidentally specifying invalid values to certain instructions.

This implementation affects these instructions: MAG, MAJ, MAM, MAPC, MEQ.

5590/5580/5380 Controllers

If an instruction only verifies with tags of type DINT, it also only verifies with literal values that are Integers.

MEQ: Error during Controller Verification: Invalid Data Type.
Argument must match parameter data type.

Verifying routine ‘MainRoutine’ of program ‘MainProgram’

Verifying routine ‘Math Related Instructions’ of program ‘MainProgram’

Error: Rung 6, MEQ, Operand 1l: Invalid data type. Argument must match parameter data type.
Verifying program connections.

MAJ in Structured Text
When you specify a floating literal for the Direction argument (a DINT), you get the following error.

Elas

3rd Argument in MAJ is for j
Direction which is DINT data type

PR EE RN AL 258000000000 00 00 0n R0 00l de R0 a i
| Motion Axis Jog
| MAJ|Axis, Motion Control, Direction, Speed, Speed Units, Accel Rate, Accel Units, Decel Rate, Decel Units, Profile, Accel Jerk, Decel Jerk, Jerk Uni

+ | MamRoutne Mm_Rereteu_hﬂrucmn!] LETS3 l

| Errors - 03X

3, '3.754': Invalid data type. Argument must match parameter data type. ’

routine "Math_Related Instructions' of program 'MainProgram'
ing routine 'Parameters’ of program ‘MainProgram'

outine 'struc 1 _changes' of program 'MainProgram'
program con
- 1 errozr{s),

7 warning(a)

Verifying routine ‘MainRoutine’ of program ‘MainProgram’

Verifying routine ‘Math_Related Instructions’ of program 'MainProgram’

Error: Rung 6, MEQ, Operand 1: Invalid data type. Argument must match parameter data type.
Verifying program connections.

5570/5370 Controllers
The following instruction is valid, even though it fails verification if a tag of type REAL was used for Mask.
MEQ
Source: DINT_Tag-1
Mask: 12.35

Compare: DINT_Tag-2

Mitigation

Resolve any verification errors that occur when you open and import projects in the Studio
5000 Logix Designer® application, version 28 or later.
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XPY Instruction

Language Affected
Ladder Logic (RLL) Yes
Structured Text (ST) Yes
Function Blocks (FBD) Yes
Sequential Function Chart (SFC) | Yes!"

(1)  Only affects embedded Structured Text.

This implementation matches the industry standard behavior for raising X to the power of Y.

5590/5580/5380 Controllers 5570/5370 Controllers
PV Py
—| X To Power OfY  [— — ¥ To Power Of ¥
Source X RL1 Source X RL1
0.0 & 00 &
Source ¥ RLZ Source Y RL2
0.0 & 0.0 &
Dest RL3 [est RL3
104 1 AN €
Py iakd
—{ X To Power OfY - — ¥ ToPower Of Y
Source X RL1 Source X RL1
-2.0 # -2.0 &
Source ¥ RLZ Source Y RL2
3.0 & 305
Dest RL3 ezt RL3
e 8.0 ¢

Mitigation

N/A
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0.0 div 0.0

Language Affected
Ladder Logic (RLL) Yes
Structured Text (ST) Yes
Function Blocks (FBD) Yes
Sequential Function Chart (SFC) | Yes!"

(1)  Only affects e mbedded Structured Text.

The special case of a floating point divide of zero by zero now results in a NAN value. Legacy
controllers produced infinity.

This implementation affects the DIV instruction.

5590/5580/5380 Controllers 5570/5370 Controllers
DIV(0.0, 0.0, dest) now produces NAN. DIV(0.0, 0.0, dest) used to produce infinity.
D On
— Divide — - Divide —

Source A Real 1 Source & Real 1

0.0 % 0.0 4
Source B Real 2 Source B Real 2

0.0 & 0.0 |
Dest Dest Dest Dest

1 #ONAN 1.5 &

Mitigation
Inspect your applications for the Divide operation and correct accordingly.

Structural Changes to This section describes the structural changes to execution, and apply to the following:
Execution «  JSR Nesting Level Limit

+  Max Number of Inputs or Qutputs for a Program JSR/RET

«  Max Number of InOut Parameters for an Add-On Instruction

« Jump to Label Must Be Present

« MCR Placement

- Data Alignment and Memory Allocation Rules for User-defined Data Types (UDTs) That
Contain LINTs

o SFC Reset Affect on Active Step

IMPORTANT  Manually determine the impact to your application and correct
accordingly.
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JSR Nesting Level Limit

Language Affected
Ladder Logic (RLL) Yes
Structured Text (ST) Yes
Function Blocks (FBD) Yes
Sequential Function Chart (SFC) | Yes!"

(1)  Only affects embedded Structured Text.

When you nest routines, the controller reserves enough memary to execute to a maximum of
25 nesting levels. Previously, controllers let you continue to nest until they ran out of stack

space and faulted.

The major fault ‘Nesting limits exceeded’ signifies that you have exceeded the nesting limit.

This implementation affects the JSR instruction.

5590/5580/5380 Controllers

5570/5370 Controllers

1 major fault since last cleared.

Recent Fautts:

1/19/2015 5:56:57 PM
{Type 04) Program Fault

(Code 94) Nesting limits exceeded.

Task: Main Task
Program: MainProgram

Routine: structural_changes

Location: Rung 4

1 major fault since last cleared.
Recent Faults:

1/4/1998 3:19:48 AM

operation.

Task:  MainTask
Program: MainProgram
Routine: structural_changes
Location: Rung 4

-

(Type 04) Program Fault can be trapped by a fault routine)
{Code 84) Stack overflow. Stack too small to peform

Mitigation

Restructure your project to avoid excessive subroutine nesting. Resolve any verification errors
that occur when you open and import projects in the Logix Designer application, version 28 or

later.
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Max Number of Inputs or Outputs for a Program JSR/RET

Language Affected
Ladder Logic (RLL) Yes
Structured Text (ST) Yes
Function Blocks (FBD) Yes
Sequential Function Chart (SFC) | Yes!"

(1)  Only affects embedded Structured Text.

JSR calls are now limited to 40 input parameters and 40 output parameters. With this limit, the
controller is less likely to run out of memory at runtime. If you exceed this limit, you get a

verification error.

Previously, there was no limit on the number of parameters you could define as an input or
output parameter. The absence of a limit can cause the controller to run out of stack space at

runtime and fault.

This implementation affects these instructions: JSR, RET, SBR.

5590/5580/5380 Controllers
-JSR
—— Jump Te Subroutine —
Routine Mame Parameters.
Input Par P1
Input Par P2
Input Par P3
Input Par P4
Input Par Ps
Input Par P&
Input Par PT
Input Par P&
Input Par Pa
Input Par P10
Input Par P11
Input Par P12
Input Par P13
Input Par P14
Input Par P15
Input Par P16
Input Par P17
Input Par P1&
Input Par P19
Input Par P20
Input Par P21
Input Par Px2
Input Par F23
Input Par P24
Input Par P25
Input Par P26
Input Par P27
Input Par P28
Input Par P29
Input Par P30
Input Par P31
Input Par P32
Input Par P33
Input Par P34
Input Par P35
Input Par P36
Input Par P37
Input Par P3&
Input Par P39
Input Par P40
Input Par P41
Input Par P42
Input Par P43
Error: & i3 T ma erands specified

5570/5370 Controllers
=R
Jump To Subreutine —
Routing Name Parameters
Input Par P1
Input Par P2
Input Par P3
Input Par P4
Input Par P5
Input Par P§
Input Par Pr
Input Par P2
Input Par P9
Input Par P10
Input Par P11
Input Par P12
Input Par P13
Input Par P14
Input Par P15
Input Par P16
Input Par P17
Input Par P12
Input Par P19
Input Par P20
Input Par P21
Input Par p22
Input Par P23
Input Par P24
Input Par P25
Input Par P26
Input Par P27
Input Par P28
Input Par P29
Input Par P30
Input Par P31
Input Par P32
Input Par P33
Input Par P34
Input Par P35
Input Par P36
Input Par P37
Input Par P38
Input Par P39
Input Par P40
Input Par Pa1
Input Par P4z
Input Par P43
Input Par P4
Input Par P45

Mitigation

Resolve any verification errors that occur when you open and import projects in the Logix

Designer application, version 28 or later.

Rockwell Automation Publication 1756-RM100M-EN-P - October 2025



Chapter 8 Instruction Execution

Max Number of InOut Parameters for an Add-0n Instruction

When an Add-On Instruction is called, the number of InOut parameters that you can pass into
or out of the Add-On Instruction is as follows:

« Logix Designer application, version 28 or earlier - 40
« Logix Designer application, version 29 or later - 64

If you exceed the limits indicated, verification error occurs. There is no imposed limit on
inputs or output parameters. You cannot access the limits inside an Add-On Instruction.

5590/5580/5380 Controllers 5570/5370 Controllers

Logix Designer E

Failled to save changes.

'0-' The number of InOut parameters exceeds maximum 40. A =
I —
Eror 10132-0 1 ﬁ .E. £
Hoe -
837 [nouwt  [oinNT | [ I —
= P s I 1 P s et
Mitigation

Resolve any verification errors that occur when you open and import projects in the Logix
Designer application, version 28 or later.

Add-On Instruction Nesting Level Limit

When you nest Add-On Instructions, the number of levels to which you are limited is as follows:
« Logix Designer application, version 28 or earlier - 25
+ Logix Designer application, version 29 or later - 16

The controller has reserved enough memory to execute to the nesting level specified above.
You cannot access the limits inside an Add-0n Instruction. The major fault ‘Nesting limits
exceeded' signifies that you have exceeded the nesting limit.

5590/5580/5380 Controllers 5570/5370 Controllers
When you nest Add-On Instructions, the number of levels to
which you are limited is as follows: Previously, controllers let you continue to nest until

« Logix Designer application, version 28 or earlier - 25 they ran out of stack space and faulted.
« Logix Designer application, version 29 or later - 16

Mitigation

Resolve any verification errors that occur when you open and import projects in the Logix
Designer application, version 28 or later.
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Jump to Label Must Be Present

Language Affected
Ladder Logic (RLL) Yes
Structured Text (ST) No
Function Blocks (FBD) No
Sequential Function Chart (SFC)  |No

Previously, a jump to label request could reference a label that did not exist and cause a fault.
The 5580 and 5380 controllers require the label to exist before the following:

»  You download the project to the controller if you are working offline.
»  You accept edits if you are working online.

Project verification now detects missing LBLs to help lower the risk of unexpected runtime

faults.

Verifying routine 'MainRoutine' of program "MainProgram'
|Error: Bung 1, JME: JMP instruction has no target label (Label 1).

This implementation affects these instructions: JMP, LBL.

5590/5580/5380 Controllers

5570/5370 Controllers

The controllers now require the label to exist before:

« Downloading if working offline.
« Accepting edits if working online.
Label 1
JMP

Missing LBLs are not detected until the corresponding
JMPs are executed. Depending on input logic, the
project can appear to run OK until conditions trigger a
JMP to a missing target.

1 major fault since last cleared.
Recent Faults:

1/4/1998 3:32:57 AM

(Type 04) Program Fault {can be trapped by a fault routing)
(Code 42) JMP to a label that did not exist or was deleted.
Task:  MainTask

Program: Main Program

Routine:  structural_changes

Location: Rung O

Mitigation

Resolve any verification errors that occur when you open and import projects in the Logix

Designer application, version 28 or later.
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MCR Placement

Language Affected
Ladder Logic (RLL) Yes
Structured Text (ST) No
Function Blocks (FBD) No
Sequential Function Chart (SFC)  |No

The MCR instruction must be the last instruction on any rung. Otherwise, the project generates
an error upon verification.

| 5 5 i 2
iE:‘rcr: Rung 2, MCR: MCR instruction must be last instruction on rung.

5590/5580/5380 Controllers 5570/5370 Controllers

Project generates error on verification. No error is shown. However, it is difficult for
programmers to know how the MCR can affect any
‘ instructions following it on the rung.

Qutput§
| iR

Input_1 Output.5
[ MCR,

Mitigation

N/A
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Data Alignment and Memory Allocation Rules for User-defined Data
Types (UDTs) That Contain LINTs

Language Affected
Ladder Logic (RLL) Yes
Structured Text (ST) Yes
Function Blocks (FBD) Yes
Sequential Function Chart (SFC) | Yes

LINT data types are aligned on 64-bit boundaries in Logix 5000® controllers that use a Logix
Designer project, version 27 or later. UDTs that contain LINTs allocate memory in multiples of 8

bytes.

In 5570 and 5370 controllers that use a Logix Designer project, version 26 or earlier, alignment
and allocation used 4-byte boundaries. Proper alignment of data improves data integrity and

performance.

This implementation affects UDTs that contain LINT data types, including LINTs that are in

nested UDTs.

5590/5580/5380 Controllers

5570/5370 Controllers

Data Type Size - 32 bytes

‘ Data Type Size: 32 bytes )

MNarne: Sample_1
Description: Data packing in L8
Members:
Narme Data Type Description
My DINT DINT
Large_Vale LINT
Big_Value DINT
Float_Value REAL
Small_Value INT
Tiny_Value SINT
Bit_1 BOOL
Bit_2 BEOOL

Data

Type Size - 24 bytes

Name: Sample_1 ‘ Data Type Size: 24 bytes E
Description: Data packing in L7 E
Members:
Name Data Type Description
My DINT DINT
Large_Vale LINT
Big_Value DINT
Float_Value REAL
Small_Value INT
Tiny Value SINT
Bit 1 BOOL
Bit_2 BOOL
5570/5370 controllers - 32-Bit Boundary
Word |Elements " "
Data Type |Mapping Table (8 bits each column
0 My_DINT DINT MAP MAP MAP MAP
1 Large_Value LINT MAP MAP MAP MAP
2 MAP MAP MAP MAP
3 Big_Value DINT MAP MAP MAP MAP
4 Float_Value REAL MAP MAP MAP MAP
Small_Value INT, SINT,
5 Tiny_Value, Bit 1 |BOOL, MAP MAP MAP MAP
Bit_2 BOOL

5590/5580/5380 controllers - 64-Bit Boundary
Word |Elements - .
Data Type Mapping Table (8 bits each column
0 My_DINT DINT MAP MAP MAP MAP
1 Padding Bytes PAD PAD PAD PAD
2 Large_Value LINT MAP MAP MAP MAP
3 MAP MAP MAP MAP
4 Big_Value DINT MAP MAP MAP MAP
5 Float_Value REAL MAP MAP MAP MAP
Small_Value
6 |TinyValue, Bit1 | g SN B0 [up e e e
Bit_2
7 Padding Bytes PAD PAD PAD PAD
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Mitigation
See Produce and Consume Tags on page 134, if you Produce/Consume tags in UDTs between
the following:

» 5580 and 5570 controllers that use Logix Designer projects, version 26 or earlier
» 5380 and 5370 controllers that use Logix Designer projects, version 26 or earlier

For more information about mapping, see Data Structures on page 134.

If you use COP or CPS instructions to move data between UDT-based tags and simple arrays,
review your logic. Make sure that the COP/CPS instructions are the correct length, and the
logic matches the position of the data within the array.

For example, when you use a CPS instruction to copy a SINT[32] array that is obtained from an
external device into a UDT that contains LINTs.

SFC Reset Affect on Active Step

Language Affected
Ladder Logic (RLL) No
Structured Text (ST) No
Function Blocks (FBD) No
Sequential Function Chart (SFC) |Yes

When equipment phase logic performs an SFC Reset on itself while in the same action
performing a PSC (Phase State Complete), the phase logic will scan again before the transition
to the next phase and update the Active Step to the step specified by the SFC Reset.
Previously, the Active Step would remain on the last step that was executed until the next scan
of the phase, at which point the step that is specified by the SFC Reset would begin execution.

The logical execution is the same, however if the Active Step is monitored before execution a
difference will be observed.

This implementation affects the behavior of the Active Step following a self-referenced SFC

Reset
5590/5580/5380 Controllers 5570/5370 Controllers
The Active Step appears as the step specified by the SFC | The Active Step appears as the last step executed
Reset before the next execution before the next execution.
Mitigation

If logic is monitoring the active step within an SFC, make sure that this behavior is considered.
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Instruction Error and

Fault Changes

160

This section describes the instruction error and fault changes that apply to the following:
Subscript Expressions

« TRN Operator and Math Status Flags
« Math Status Flags are Valid Only in One Rung

« AVE and STD Instruction Accuracy
o BTD, FAL, FSC, and CMP No Longer Generate Math Status

+ Math Status Flags Not Permitted in Structured Text
«  Minor Fault on Overflow

«  Manually Set Math Overflow
« TOD Instruction Flags and Math Status Flags

+ Add-On Instructions Do Not Propagate Math Status Flags
«  Subroutines Do Not Affect Math Status Flags

« Carry Flag

« Store NAN in an Integer

« Compare NAN Values

IMPORTANT  Manually determine the impact to your application and correct
accordingly.

Subscript Expressions

Language Affected
Ladder Logic (RLL) Yes
Structured Text (ST) Vest!
Function Blocks (FBD) No
Sequential Function Chart (SFC)  |No

(1) Structured Text does not update math flags but
REALs in the expression and the major fault is
not permitted if the calculated index that is out
of range affects ST.

Subscript expressions are treated separately from instructions. If an overflow occurs during
their evaluation, the overflow can be recorded as a minor overflow fault but always generates
a major fault. The major fault indicates that an out-of-range condition exists.

Subscript expressions behave much more predictably:
»  REAL operands/operators are no longer permitted.
«  Calculation of subscript expressions no longer silently produces invalid results.
«  Overflow conditions are detected and produce a Major Recoverable Fault.

5580/5380 Controllers 5570/5370 Controllers
In these controllers, math errors in subscript In these controllers, a subscript calculation changes the
calculations do not impact math status flags in any way. |value of a math status flag. The change makes it
Overflow minor faults for subscript expressions are impossible to identify if the instructions or evaluation of
reported if enabled. a subscript expression that is used with the instruction
A major fault is generated if an overflow occurs to during operand address processing caused the actual
indicate that the index was not computed normally. error.

Mitigation

Review all subscript expressions in your application to make sure that they cannot produce an
overflow result, for example, a divide-by-zero. Update any major fault recovery logic in your
application to handle this new fault appropriately.
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TRN Operator and Math Status Flags

Language Affected
Ladder Logic (RLL) Yes
Structured Text (ST) Yes
Function Blocks (FBD) No
Sequential Function Chart (SFC)  |No

TRN operators always produce a 32-bit integer value. When attempting to store that value into
a destination too small to hold it, an overflow condition occurs.

While a 5570 or 5370 controller causes a minor overflow fault, it does not set the overflow flag.

CPT instructions that use a TRN operator now produce correct math status.

5590/5580/5380 Controllers 5570/5370 Controllers
PT-
—— Compute —
CPT Dest Resultint
—— Compute -32768 H
Dest Resutint Expression TRN(32768.12345)
-32768 &
Expression TRM(32768.12345)
n
s:fs sn n Lmm—
L e | —— ey
s:fs 8.2 z 7
e | — S
s:fs 5.C c c
1 -
s:fs s v
I | v
Ly—
Mitigation

N/A
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Math Status Flags are Valid Only in One Rung

Language Affected
Ladder Logic (RLL) Yes
Structured Text (ST) No
Function Blocks (FBD) No
Sequential Function Chart (SFC)  |No

On 5570 and 5370 controllers, the math status flag reflects any math event that occurs
anywhere in the routine that performs the evaluation. The ability to identify the instruction
that caused the error is a challenge. Also, other instructions that execute correctly after the
offending instruction can clear any math status flag errors.

0On 5580 and 5380 controllers, the math status flag must reside after an instruction that can
set the math status flag. The math status flag reflects the math status that occurred only on
the previous instruction that can set the flag within this rung.

This removes the ambiguity as to which instruction caused the math status flag result. The
controller does not waste CPU time generating math status flag values if they are not
examined.

This implementation affects all math status producer/consumer instructions.

5590/5580/5380 Controllers 5570/5370 Controllers
——DN-
0 — | Divide —1
DI Source A D\N-;;e
0 k Divide | Source B DINT_2
Source & DINT_1 U
Dest DINT_3

10 #
Source B DINT_2

0«

10 ¢

Dest DINT_3 — oW
10 # 1 | ———————————————— Divide: —
Source A DINT_A
10 ¢
Source B DINT_B
sV v <o
- Dest DINT_C

24

|
- | \

Mitigation

Rearrange logic that evaluates math status flags so that the logic is on the same rung as the
flag-generating instruction, and there are no intervening instructions that could affect the
flags.
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AVE and STD Instruction Accuracy

Language Affected
Ladder Logic (RLL) Yes
Structured Text (ST) No
Function Blocks (FBD) No
Sequential Function Chart (SFC)  |No

The internal data type used for internal calculations of AVE and STD instruction now has
greater precision. This improves the accuracy of the results that the AVE and STD instructions

generate.
5590/5580/5380 Controllers 5570/5370 Controllers
WE
— average File B EN e=—
Array AR1
AVE Dim. To Vary 0 B DN==
-{ Average File = EN Dest AR1[E] ;
Array AR -431655776 +=( ER ==
Dim. T Vary 0 |EDN Control  AVE_control
Dest AR1[E] Length BN
€ ER Position 2 &
Control  AVE_control
Len gth 3% (Type 04) Program Fault
Position 2% [Code 04) Arthmetic overflow. Result of an aithmetic
instruction out of range.
Task MainTask
Program: MainProgram
Routine: Inst_Emor_fautting_changes
Location: Rung §
Mitigation
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BTD, FAL, FSC, and CMP No Longer Generate Math Status

Language Affected
Ladder Logic (RLL) Yes
Structured Text (ST) No
Function Blocks (FBD) No
Sequential Function Chart (SFC)  |No

The BTD, FAL, FSC, and CMP instructions no longer impact math status flags (S:Z, S:N, S:V)
because they do not write a value to a discrete destination. If the minor overflow reporting
feature is enabled, BTD, FSC, and CMP instructions report this kind of fault. The FAL no longer
generates a minor fault on overflow because the ER bit is set and the operation is aborted.

This removes the expectation that math status has a value for BTD, FAL, FSC, and CMP

instructions.

5590/5580/5380 Controllers

5570/5370 Controllers

Expression TRN({32788.125)

FAL:
— File Arith/Logical = EN e=—

Control control_1
Length 10 & DN>—
Position 0 &
Mode ALL [=(ERje=
Cest ARZ_INT

-32T55 #

There are several situations in which math status flags
are generated but you cannot determine exactly where

they were gene

rated.

One case is with the FAL instruction. If the expression is
repeated 10 times, you cannot tell which instance

caused the flag.
FAL-
— File Arith/Logical HCEN—
Contrel control_1
Length 10 & DN3—
Position 0«
Mode ALL [ERI—
Dest ARZ_INT[control_1.POS]
-32768
Expression TRM(32768.125)

1731
{Type

598 7:47.09 PM
04) Program Fault

{Code 04} Arthmetic overflow. Result of an arthmetic
instruction out of range.

Task:

MainTask

Program: MainProgram
Routine: Inst_Eror_faulting_changes

Location: Rung 4

Mitigation

N/A
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Math Status Flags Not Permitted in Structured Text

Language Affected
Ladder Logic (RLL) No
Structured Text (ST) Yes
Function Blocks (FBD) No
Sequential Function Chart (SFC) | Yes!"

(1)  Only affects embedded Structured Text.

Math status flags are no longer permitted in ST. Use of math status flags in ST fails
verification.

This implementation affects all math status producer/consumer instructions.

5590/5580/5380 Controllers 5570/5370 Controllers
Tag_l:-=(Tag_2/Tag_3)* 2Z5;
FEAS N Then,
Tag_l:={Tag_2z/Tag_3)* 25;
Status_Flag == 1; IF(5:W)Then
Else Status_Flag := 1;

Else
Status_Flag:=0;

Status_Flag:=0;
End If;
End IF;
Verifying routine 'LBT93' of program 'MainProgram'
Error: Line 2: Math status flag cen only be used with Ladder routines

Mitigation

Move legacy ST code into an Add-On Instruction that contains equivalent RLL code to emulate
math status behavior. Also use Add-On Instruction output parameters to return math status
flag-specific values for client to test.

CPT- | sV | Overflow_Set
Cempute — —
Dext Tag_1

-1539607552
Expression (Tag_2/Tag_3)*25

STX_Example (STH RCI,1,Tag 2,Tag_3);
Cverflow := STK RCI.Cwverflow Set;

Overflow Set

)
/
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Minor Fault on Overflow

Language Affected
Ladder Logic (RLL) Yes
Structured Text (ST) Yes
Function Blocks (FBD) Yes
Sequential Function Chart (SFC) | Yes!"

(1)  Only affects embedded Structured Text.

You can now generate overflow minor faults. Report Overflow Faults is a new parameter that
lets you enable Minor Overflow fault reporting.

Report Overflow Faults appears on the Controller Properties Advanced Tab:

« If you convert a legacy project to a 5580 or 5380 project, this parameter defaults to
enabled to keep legacy behavior.

« If you create a 5580 or 5380 controller project, this parameter defaults to enabled since
numerical overflows have serious impacts on the project functionality.

« Ineither case, you can override the default by changing the checkbox in the Controller
Properties Advanced tab.

Not monitoring overflow events in the minor fault log can reduce controller overhead.

This implementation affects all instructions that can overflow.

5590/5580/5380 Controllers 5570/5370 Controllers

By default, these controllers do NOT trigger a minor
fault.

« If you expect a minor fault condition that you must
monitor, use the S:V math status flag following In these controllers, the controller always triggers a
candidate instructions. minor fault condition when a math overflow occurred.
If you want to monitor all overflow minor faults, then
enable the Report Overflow Faults property on the
controller Advanced tab.

Mitigation

If you want to monitor overflow conditions for specific instructions capable of generating a
minor overflow fault, insert XIC(S:V) immediately following each instruction.

If you want to monitor all possible minor overflow conditions, set Report Overflow Faults on the
Controller Properties Advanced Tab and check the minor fault log for their occurrence.

ATTENTION: Enabling Report Overflow Faults can slow down your program
scan times.

166 Rockwell Automation Publication 1756-RM100M-EN-P - October 2025



Chapter 8 Instruction Execution

Manually Set Math Overflow

Language Affected
Ladder Logic (RLL) Yes
Structured Text (ST) No
Function Blocks (FBD) No
Sequential Function Chart (SFC)  |No

You can use overflow flags to help debug your code. Create math overflow conditions where

appropriate in your code.

If you used an OTE or OTL instruction to set the overflow flag (S:V), the instruction did not

always generate a minor fault with 5570 and 5370 controllers.

When you use an OTE or OTL instruction to set the overflow flag (S:V), the instruction causes an
overflow minor fault with 5580 and 5380 controllers:

The fault occurs regardless of the state of the flag before the instruction was executed.

This implementation affects the OTE and OTL instructions.

5590/5580/5380 Controllers

5570/5370 Controllers

gy gy gy gy gy

—O———0—-

|
( 5 minor faults since last cleared. )

1/15/2015 10:59:31 AM

(Type 04) Program Fault

{Code 04) Arthmetic overflow. Result of an arthmetic
instruction out of range.

Task: Main Task:

gy gy gy gy gy

10—

t 3 minor faults since last cleared. ’

Recent Fautts:

1/3/1998 8:22:35 PM

{Type 04} Program Fault

{Code 04) Arthmetic overflow. Result of an arithmetic
instruction out of range.

Task: MainTask

Program: MainProgram

m

Mitigation

N/A
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TOD Instruction Flags and Math Status Flags

Language Affected
Ladder Logic (RLL) Yes
Structured Text (ST) No
Function Blocks (FBD) No
Sequential Function Chart (SFC)  |No

This implementation sets math status flags in a consistent manner across instructions, and
offers more complete math status flags for the TOD instruction.

5580/5380 Controllers

5570/5370 Controllers

In these controllers, a TOD instruction can modify the
math status flags S:V, S:N, and S:Z.

TOD
To BCD
Source

Resultint
-32756 &

Dest  TOD_Result

50

sin n

=

sV v
E L

In these controllers, the TOD instruction only populates
the math overflow condition S:V.

TOD
To BCD
Source

Resultint
-32763 #

Dest TOD_Result

S0 €

Mitigation

N/A

Add-On Instructions Do Not Propagate Math Status Flags

Language Affected
Ladder Logic (RLL) Yes
Structured Text (ST) No
Function Blocks (FBD) No
Sequential Function Chart (SFC) | yes!V

(1) Only affects embedded Structured Text.

When the content of an Add-On Instruction generates a math status flag, the status is not
propagated to the routine or other Add-On Instructions that call the offending Add-On
Instruction. Add-On Instructions are not considered producers of Math Status Flags. Math
status flags can be evaluated in the Add-On Instruction, but not by the caller.

5580/5380 Controllers

5570/5370 Controllers

Mitigation

If you want the Add-On Instruction to return math status flags, then use Boolean output

parameters.
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Subroutines Do Not Affect Math Status Flags

Language Affected
Ladder Logic (RLL) Yes
Structured Text (ST) No
Function Blocks (FBD) No
Sequential Function Chart (SFC) | Yes!"

(1)  Only affects embedded Structured Text.

Subroutines are not considered MSF producers, so they do not preserve math status flags
across calls. The JSR, SBR, RET, FOR, BRK instructions are not math status flags producers.
FOR and BRK instructions do not affect math status flags because they do not pass any

parameters.

The JSR instruction saves (and reinitializes) the flags on entry and restores them after the
subroutine returns. Also, the SBR, RET, FOR, and BRK instructions do not change the flags.

This implementation affects the JSR and FOR instructions. FOR is only available in RLL.

5590/5580/5380 Controllers

5570/5370 Controllers

......

Mitigation

N/A
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Carry Flag

Language Affected
Ladder Logic (RLL) Yes
Structured Text (ST) Yes
Function Blocks (FBD) No
Sequential Function Chart (SFC) | Yes!"

(1)  Only affects embedded Structured Text.
Only the ADD and SUB instructions that specify integer operands can affect the carry bit. This

lets you perform chain calculations to support larger (unsupported) data types (Add low,
Add_with_carry high).

The carry flag is limited to only those operations that are relevant. This simplifies its use and
that of math status flags in general.

This implementation affects all instructions that can set math status flags.

5590/5580/5380 Controllers 5570/5370 Controllers

Use of the ADD and SUB operators has no effect on the | Many math instructions can set the carry bit.
carry bit.

Only ADD and SUB instructions with integer operands
can affect the Carry flag.

P CPT
Cempute Compute
Dest Res_INT Dest Res_INT
5750 ¢ 5759 ¢
Expressicn IntA + 10000000.0 Expressicn  IntA + 100000000
sC c sfs s c
e B =

Mitigation

Look for references to s:c in the user project and verify that the logic functions as intended.
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Store NAN in an Integer

Language Affected
Ladder Logic (RLL) Yes
Structured Text (ST) Yes
Function Blocks (FBD) Yes
Sequential Function Chart (SFC) | Yes!"

(1)  Only affects the embedded Structured Text.

When writing/propagating NAN values, 5590, 5580, and 5380 controllers offer standardized
results. This implementation affects all instructions that can produce a Floating Point value
and store in an integer location.

5590/5580/5380 Controllers 5570/5370 Controllers
Writing +/- NAN to an integer always results in the value | Writing NAN to an integer results in either -1or 0
0 be stored. depending on the sign bit for NAN.
KO- WO
1 Move - — Kove —
Source Resd Source RL3
1 #QNAN & THONAN
Dest INT_18 Dest INT_1&
0 | -1 #
Mitigation

Revise your application if it was checking for the special value of -1 to indicate a -NAN' result.

Compare NAN Values
Language Affected
Ladder Logic (RLL) Yes
Structured Text (ST) No
Function Blocks (FBD) Yes
Sequential Function Chart (SFC)  |No

NAN does not compare true with ANY value (even another NAN). Any EQU, GEQ, GRT, LEQ, or LES
comparison with at least one NAN input is always false, and any NEQ input with at least one
NAN input is always true. Now offers standardized results when you use NAN in comparisons.

This implementation affects these instructions: CMP, EQU, GEQ, GRT, LEQ, LES, NEO.

5590/5580/5380 Controllers 5570/5370 Controllers
All compares with NAN are false except for NEQ. NAN values compare as equals and their signs are
accounted for.
—HEQ Not_Equal - Mot Eaual
— Mot Equal —s= d ot_Equa
Source A Resd — Mot Equal —
1 #ONAN & Source & RL3
Source B Resd 1 #ONAN
1 #ONAN & Source B RL3
1 H#ONAN
EQU Equal - : |
—{ Egual — E qua
Source A Res4 — Equal =
1 #ONAN & Source & RL3
Source B Resd 1 F#ONAN &
1 #ONAN & Source B RL3
1 #ONAN
Mitigation

Revise any logic that relies on the old, non-standard result from an NAN comparison. Also, it is
now easier to test for a NAN result. This value is the only value that provides a true result for a
'NEQ TagA TagA' comparison.
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This section describes the changes to operands.

IMPORTANT  Manually determine the impact to your application and correct

accordingly.

Converting +/- Infinity

Language Affected
Ladder Logic (RLL) Yes
Structured Text (ST) Yes
Function Blocks (FBD) Yes
Sequential Function Chart (SFC) | yes!V

(1) Only affects the embedded Structured Text.

Converting +/-Infinity to an integer results in MAX signed integer value with MS flags set based
on the value. For 32-bit integer machines, this means 2147483647 for +Inf and -2147483648 for
-Inf. Overflow (V) is always set.

When writing/propagating +/- infinity values, 5590, 5580 and 5380 controllers offer more
standardized results.

MAX/MIN values are less common than 0 or -1 meaning there is less conflict with common
program results.

This implementation affects all instructions that store floating point values into integer
locations. Applicable to all languages.

5590/5580/5380 Controllers 5570/5370 Controllers
Writing infinity to an integer is the MAX signed value that | Writing +infinity to an integer is -1value whereas
is permitted. -infinity is stored as 0 in an integer.
ADD
4 Add - { Add L
Source A Inf_1 Source & Inf_1
1.5 # 154
Source B Inf_2 Source B Inf_2
1.3 154
Dest Add_Res INT Cest Add_Res_ INT
32767 # -1 %

Mitigation

N/A
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CopylFiIe Instructions This section describes the changes to copy/file instructions that apply to the following:

o COP and CPS Into Structures

« JSR and RET Parameters Passing Into Structures
» JSR Passing Atomic Data Type into an Array or Structure
« Instructions That Operate On Arrays

IMPORTANT  Manually determine the impact to your application and correct
accordingly.

COP and CPS Into Structures

Language Affected
Ladder Logic (RLL) Yes
Structured Text (ST) Yes
Function Blocks (FBD) Yes
Sequential Function Chart (SFC) Yes

(1) Only affects embedded Structured Text.

Copying a 10-element array into a 100-element array now moves 10 elements (limited by the

source). As always, copying a 100-element array into a 10-element array only moves the first 10
elements of the source (limited by the destination).

5590/5580/5380 Controllers 5570/5370 Controllers

|iscat | feedieaad

The ControlLogix 5590 (safety-enabled), GuardLogix These random values can cause a major fault in the
5580, and Compact GuardLogix 5380 controllers remove 5uardLogix 5570 and Compact GuardLogix 5370
the possibility of a major fault due to a memory mis- sontrollers due to a memory mis-compare between the
compare between the primary controller and the safety orimary controller and the safety partner.
partner.

Mitigation

N/A
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JSR and RET Parameters Passing Into Structures

Language Affected
Ladder Logic (RLL) Yes
Structured Text (ST) Yes
Function Blocks (FBD) Yes
Sequential Function Chart (SFC) Yes!

(1)  Only affects embedded Structured Text.

Parameters that pass from JSR (into subroutine) and RET (back to JSR) only use the size of the
smaller structure (either source or destination) for the copy. Copies that are made into smaller
destinations no longer overrun target arrays or structures.

5590/5580/5380 Controllers 5570/5370 Controllers

JSR Return Par = Return_Par_Array[5]

RET Return Par = Test_Array[10]

JSR Return Par = Return_Par_Array[5]
RET Return Par = Test_Array[10]

-JSR
-4 Jump To Subroutine ~ %R
Routine Name  Copy_File_Instructions 4 Jump To Subroutine L
Input Par Ar_10 Routing Name Copy_File_nstructions
Return Par Return_Par Array Input Par Ar_10
Return Par Return_Par Array1
RET
- Return frem Subroutine RET

Return Par

Return frem Subroutine

il

I e e Ee

!

T

%Z
I
|

Return Par Test Array

A8 'l:.' I.".' I.'." I.“..I.'.‘.]_...I LTI

Mitigation

N/A
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JSR Passing Atomic Data Type into an Array or Structure

Language Affected
Ladder Logic (RLL) Yes
Structured Text (ST) Yes
Function Blocks (FBD) Yes
Sequential Function Chart (SFC) Yes!

(1)  Only affects embedded Structured Text.

If a JSR passed an atomic data element as an input to a subroutine, and that subroutine stores

it in an array or structure, then only parts of the target array were populated with 5570 and
5370 controllers:

4 bytes are always copied regardless of the atomic data type with these controllers. The
exception is if the destination is less than 4 bytes. Then the entire destination is copied over
for 5580 and 5380 contrallers.

This implementation affects the JSR and SBR instructions.

5590/5580/5380 Controllers 5570/5370 Controllers

JSR:
— Jump To Subroutine =
Routine Name  MySubRoutine

Input Par MyAtomic
JSR
- Jump To Subroutine — _SBR
Routine Mame  MySubRoutine — Subroutine =
Input Par MyAtomic Input Far MyArray
SBR Only the first number of the array is stored.
- Subroutine B - If the destination array is bool array, bool_array[ 0] is
Input Par MyArray updated, this is only 1bit.

I the destination array is sint array, sint_array[0] is
updated, this is 1 byte.

! bytes are always copied unless the destination « If the destination array is int array, int_array[ 0] is

structure is smaller than 4 bytes.

i - updated, this is 2 bytes.
mﬁiml%gyjﬂhe Lgpy « If the destination array is dint array, dint_array[0]is
MyArray[0] =100 updated, this is 4 bytes.
MyArray[1]=100 - If the destination array is real array, real_array[ 0] is
MyArray[2] =100 updated, this is 4 bytes.
MyArray[3]=100 MyAtomic (SINT) = -1
MyArray[4]=100 MyArray Before the copy
MyArray[5] =100 MyArray[0] =100
MyArray[6]=100 MyArray[1] =100
MyArray[2] =100
If MyArray = SINT structure MyArray[3]=100
After the copy MyArray[4] =100
MyArray[0] = -1 MyArray[5] =100
MyArray[1]=100 MyArray[6] =100
MyArray[2] =100
MyArray[3] =100 If MyArray = SINT structure
MyArray[4]=100 After the copy
MyArray[5] =100 MyArray[0]=-1
MyArray[6]=100 MyArray[1] =100
MyArray[2] =100
MyArray[3] =100
MyArray[4] =100
MyArray[5] =100
MyArray[6] =100
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5590/5580/5380 Controllers

5570/5370 Controllers

If MyAtomic (DINT) =-1

If MyArray = SINT structure

After the copy
MyArray[0] = -1
MyArray[1]=-1
MyArray[2] =-1
MyArray[3] =-1
MyArray[4]=100
MyArray[5] =100
MyArray[6] =100

If MyAtomic (DINT) = -1
If MyArray = Bool structure
After the copy

If MyAtomic (DINT) = -1

If MyArray = SINT structure

After the copy
MyArray[0] = -1
MyArray[1]=100
MyArray[2] =100
MyArray[3] =100
MyArray[4] =100
MyArray[5] =100
MyArray[6] =100

If MyAtomic (DINT) = -1

If MyArray = Bool structure

After the copy
MyArray[0]=1

MyArray|
MyArray
MyArray|
MyArray
MyArray|
MyArray
MyArray|
MyArray
MyArray|
MyArray
MyArray|
MyArray
MyArray|

0]=1
11=1
2]=1
3]=1
4]=

LA L | O I T |
— e

—
o

—_
—_

1
1

1]
12]=1

MyArray

13]=1

MyArray|
MyArray
MyArray|
MyArray
MyArray|
MyArray
MyArray|
MyArray
MyArray|
MyArray
MyArray|
MyArray

11=0
2]=0
3]=0
4]=0
5]=0
6]=0
71=0
8]=0
9]=0
10]=0
1=0
12]=0

MyArray|

13]=0

MyArray[31] =1

MyArray[31]=0

Mitigation
N/A
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Instructions That Operate On Arrays

Language Affected
Ladder Logic (RLL) Yes
Structured Text (ST) No
Function Blocks (FBD) No
Sequential Function Chart (SFC)  |No

Instruction actions are limited to member array boundaries. If any of these instructions
attempt to access past the end of a member array, they set the ER bit and close the operation.

AVE, BSL, BSR, DDT, FBC, FFL, FFU, LFL, LFU, SOL, SRT, and STD now respect boundaries when

reading.
5590/5580/5380 Controllers 5570/5370 Controllers
These instructions are now limited to member array In prev!ous controllers, thes_e ir]structions could o
boundaries. overwrite member boundaries if the array was within a
UDT.
| Average File [ ENJ==—
Array cArray. myDintlemberArray AVE
g‘e";tw Vary myAvg ECONE= | AverageFie BCEN —
0.0 elCER Y= Array cArray.myDintiemberArray
Control myctrl Dim. To Vary 0 RN
Length 6 Dest '"V“D";(__(ER)_
Position 5¢
Control myctrl
Length 6
Position 5¢
myctrlER ERbit
—JF =
myctrlER ERbit
— ¢ —
Mitigation
N/A
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GSV/SSV Instructions GSV and SSV instructions that access unused attributes in 5580 and 5380 controller projects
display this verification warning.

IMPORTANT  Rung <n>, GSV, Operand 2: Attribute is not used for this controller type.
Instruction has no effect.

Figure 32 - GSV/SSV of Controller Attributes

S S5V
—— 1 &et system value set system value —
Class Name controller Class Name contraoller
Instance Mame Instance Name
Attribute Name DataTablePadPercentage Attribute Wame TimeSlice
Dest dummy source dummy
& @4

The warning occurs for the following controller attributes:
- DataTablePadPercentage. (GSV only)
«  TimeSlice (GSV/SSV)
«  ShareUnusedTimeSlice (GSV / SSV)

MCT/MCTP Instructions The Motion Coordinated Transform (MCT) and Motion Calculate Transform Position (MCTP)
instructions are different regarding source and target transform dimensions.

With version 29 or earlier, the controllers allowed the following MCT/MCTP associations:
«  Cartesian-Cartesian (TD=[12][1.31[2.3])
« Cartesian-Articulated independent and dependent (TD=[2,3])

Version 30 or later does not support cases where the Coordinate System Dimension is not
Equal to the Transform Dimension, and checks to make sure the dimensions match.

If the dimensions do not match, the Motion Instruction Status shows Error Code 61, with

extended Error Code 17: "Make sure the Transform Dimension attribute on the Source and
Target are equal."
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Chapter 9

Controller Status Display
and Indicators

Diagnostics and Status Indicators with
ControlLogix Systems

This chapter features these controllers, and where applicable, the controllers are known as:

Controller Family | Includes these controllers

5590 controllers ControlLogix® 5590 controllers

5580 controllers ControlLogix 5580 and GuardLogix® 5580 controllers
5570 controllers ControlLogix 5570 and GuardLogix 5570 controllers

You can diagnose and troubleshoot the 5590, 5580, and 5570 Controllers with:
«  Controller Status Display and Indicators on page 179
« Controller Web Pages on page 183

5590, 5580, and 5570 controllers have the following:

« 5590 controllers - 4-character display, four status indicators and four Ethernet
indicators (two each for Network and Link, respectively)

5580 controllers - 4-character display, four status indicators and four Ethernet
indicators (two each for Network and Link, respectively)

5570 controllers - 4-character display, and four status indicators

4-Character Display

The 4-character display on the 5530 controllers shows the same messages as the 5580 and
5570 controllers and some that are specific to 5590 controllers.

IMPORTANT  Because the 5590 controllers have two Ethernet ports, some of the
messages are slightly different with those controllers.

For example, when a 5590 controller operates in Dual-IP mode, it has a
unique IP address for each port. In that case, the IP Address message
indicates the IP address for each port. If IP addresses are not assigned
to the ports, the 5590 controllers’ messages show separate MAC
addresses, one for each port.
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The table below lists some of the general status messages that can scroll across the display.
For information about more detailed controller conditions and a full list of messages, see the
following:

»  ControlLogix 5590 Controllers User Manual, publication 1756-UM300.
«  ControlLogix 5580 and GuardLogix 5580 Controllers User Manual, publication 1756-

UMbB43.
Message Interpretation
The message appears when the EtherNet/IP port does not have a connection. The message scrolls continuously during operation.
Link Down IMPORTANT: When a 5590 controller operates in Dual-IP mode, this information is provided for each link, that is, Link A1and Link A2. The link
name appears before the information.
The message appears when you have disabled the EtherNet/IP port. The message scrolls continuously during operation.
Link Disabled IMPORTANT: When a 5590 controller operates in Dual-IP mode, this information is provided for each link, that is, Link A1and Link A2. The link

name appears before the information.

DHCP- 00:00:XX:XX:XX:XX

The message appears when the controller is set for DHCP, but not configured on a network. The message shows the MAC address of the
controller. The message scrolls continuously during operation if no IP address is set.

IMPORTANT: When a 5590 controller operates in Dual-IP mode, this information is provided for Port 1and Port 2. The port name appears
before the information.

Ethernet Port Rate/Duplex
State

The current port rate and duplex state when the EtherNet/IP port has a connection. The message scrolls continuously during operation.
IMPORTANT: When a 5590 controller operates in Dual-IP mode, this information is provided for each link, that is, Link A1and Link A2. The link
name appears before the information.

The IP address of the controller. Appears on powerup, then scrolls continuously during operation. If the IP address is not yet set, then the MAC
address appears.

IP address IMPORTANT: When a 5590 controller operates in Dual-IP mode, this information is provided for Port 1and Port 2. The port name appears
before the information.
The message appears when the controller detects a device on the network that has the same IP address as the controller Ethernet port. The
Duplicate IP - message shows the MAC address of the device with the duplicate IP address. The message scrolls continuously during operation.
00:00:XX:XX:XX:XX IMPORTANT: When a 5590 controller operates in Dual-IP mode, this information is provided for Port 1and Port 2. The port name appears

before the information.

Backup Energy HW Failure -
Save Project

A failure with the embedded storage circuit has occurred, and the controller is incapable of saving the program if a powerdown occurs. If you
see this message, then save your program to the SD card before you remave power, and then replace the controller.

Backup Energy Low - The embedded storage circuit does not have sufficient energy to enable the controller to save the program if a powerdown occurs. If you see
Save Project this message, then save your program to the SD card before you remove power, and then replace the controller.
5590 Controller only

Link <x>:crossload-redund-
en

The message appears when the controller is configured for front port synchronization and shows the relevant Ethernet ports (10or 1/2).
The message scrolls continuously during operation.
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Status Indicators

5590 controllers use a MOD status indicator instead of the OK status indicators that is used on
5580 controllers.

The Run, Force, and SD status indicators function the same as the 5580 controllers.

MOD Status Indicator - 5590 Controllers

The MOD status indicator on 5590 controllers shows the state of the controller.

State Description

0ff No power is applied to the controller.

Steady red The controller has a Major Unrecoverable Fault
Flashing red The controller has a Major Recoverable Fault.
Steady green The controller is operating normally.

The device is in one of the following states:

The device is not configured.

The module requires a firmware update.

Firmware update in progress.

The module is saving a project to internal or external non-volatile memory.

The charge of the capacitor in the ESM is being discharged upon powerdown.
The module is experiencing a Hardware Preservation Fault due to a high internal
module temperature. In this condition, only the status indicator receives power.
Dnclg tge module cools down to an acceptable temperature, then full power is
applied.

Flashing green/red The device is performing its power up testing.

Flashing green

OK Status Indicator - 5580 and 5570 Controllers

The 0K status indicator on 5580 and 5570 controllers shows the state of the controller.

State Description
0ff No power is applied to the contraoller.

One of the following is true:

« The controller is completing power-up diagnostics.

« The charge of the capacitor in the ESM is being discharged upon powerdown.
The controller is powered, but is inoperable.

The controller is loading a project to nonvolatile memory.

5580 controllers only - The controller is experiencing a Hardware Preservation
Fault due to a high internal module temperature. In this condition, only the status
indicator receives power. Once the controller cools down to an acceptable
temperature, then full power is applied.

One of the following is true:

« Itisanew controller, out of the box, and it requires a firmware update. If a firmware
update is required, the status display indicates Firmware Installation Required.

Flashing red « Itis a previously used or in-use controller and a major fault has occurred. All user

tasks, standard and safety, are stopped.

For details about major recoverable and nonrecoverable faults, see the Logix 5000

Major, Minor, and I/0 Fault Codes Programming Manual, publication 1756-PM014.

Steady green The controller is operating normally.

Steady red
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Ethernet Indicators

IMPORTANT  The 5570 controllers do not have Ethernet indicators because they do
not have a built-in Ethernet port.

The Ethernet indicators show the state of the Ethernet port and communications activity.
There are two NET and two LINK indicators on the controllers. The indicators are the same
between the 5580 controllers and the 5590 controllers with the exception of those noted

below.
Indicator State Description
« The contraoller is not configured, or does not have an IP address.
off « The port is administratively disabled.
« With the 5590 controllers, the EtherNet/IP mode Linear/DLR mode. In this case, the
NET A2 indicator is off. The NET Al indicator remains on.
NET glrzézt:]mg The controller has an IP address, but no active connections are established.
g:ggﬂy The controller has an IP address and at least one established active connection.
Steady red |Duplicate IP Address or invalid configuration.
No activity. One of these conditions exists:
« No link exists on the port. Verify that the RJ45 cables are properly seated in the
off adapter and connected devices.
« The port is administratively disabled.
« With the 5590 controllers, on LINK A2 only, the controller is the active ring
supervisor in a DLR network and has detected a rapid ring fault.
All of these conditions exist:
Flashin « The port is enabled.
LINK green 9 « Alink exists. That is, the cable is properly connected to an enabled controller
Ethernet port on to another device.
« There is activity on the port.
With 5590 controllers, all of the following conditions exist:
« The port is enabled.
Stead « Alink exists. That is, the cable is properly connected to an enabled controller
reeny Ethernet port and to another device.
9 « LINK A2 only - The controller is the active ring supervisor in a DLR network, and the
ring is not broken. This is normal operation.
« There is no activity on the port.
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e an controllers provide diagnostic web pages that track controller
Controller Web Pages The 5590 and 5580 controll ide diagnostic web hat track controll
performance, network performance, and backplane performance.

The 5590 controllers’ web pages differ in appearance based on the EtherNet/IP™ mode
selection, that is, Dual-IP mode or Linear/DLR mode.

The 5570 controllers do not provide controller web pages because they do not have a built-in
Ethernet port.

IMPORTANT  With the Studio 5000 Logix Designer® application version 33.00.00 and
later, controller web pages are disabled by default.

« To enable the controller web pages, select the checkbox on the Logix
Designer Controller Properties Security tab.

This example shows the Controller Properties dialog box for a 5590
controller, Logix Designer application, version 38. The dialog box might
appear slightly different for 5580 controllers and different Logix Designer
application versions.

@ Controlier Properties - Safety_Test_5590 x

General Major Fauls Minor Faults Diate/Time Advanced SFC Executon Project Satety
Nonvolate Memory  Copacly  ImemetProlocol  PoCosguraton  Network  Securty’  Alwmlog OPCUA

« For CIP Security™ applications, you can also use FactoryTalk® Policy
Manager to enable or disable the webpages (this overrides the Controller
Properties checkbox).
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To access the diagnostic web pages, follow these steps.
1. Open your web browser.
2. Inthe Address field, type the IP address of the controller and press Enter.

To access the diagnostic web pages, open the Diagnostics folder in the leftmost navigation
bar, and click the link for each diagnostic web page that you want to monitor.

» The Diagnostics web pages provide communications and messaging data for the
controller.

» The Advanced diagnostics web pages provide data about the TCP/IP Network and
Precision Time Protocol.

Home Web Page

The Home page provides device information and controller status.

5580 Controllers

_ V31 Project @ Allen-Bradiey Mi':maﬂ:::

I —

1756-LBSE/B_RelRI1_316
W31_Project

00:10:9C:CO52:00
192.168.1.22

31.002

Jan 4 2018, 06:435:15
BOC2C290
23hi19miS4s

Remote

Program
16#A444_BSE4_CDCA_6151
Disabled - Nane Installed
Disabled - None Installed

Secands Between Refresh: [0 | Disable Refresh with 0.
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5590 Controllers
Dual-IP Mode

[ B Rockwell Automation x o+ - a X

Rockwell
@ Allen-Bradley Automation

CantrolLagix SS90 Cantrolier

Safety_Test_3390

38011
Aug 21 2025, 19125157

‘Serial Number 0167AE72

Uptime 00hiSTm478

Port 1 Ethernet Address (MAC) 0Bi61:95:E8:93:97
Port 1 1P Address 192.168.1.20
Port 2 Ethernat Address (MAC) 08:61:95:£8:93:38.
Port 2 1P Address 192.168.2.1

Run
Run
Change Detection Audit Value 16#35FC_BF7S_S224_FAGT
1/0 Forces. Disabled - None Installed
SFC Forces Disabled - Hone Installed

‘Mon-existing
Unlocked
Sit-3 Safety Task OK

R Force
EDNet1  EBUnk1
Safaty_Test_5590
Unk 2 - Down,
NET 2 - Dual-1P 192.168.2.1
4-Character Display Massages {ink 1<
NET 1 - Dual-1P 152.168.1.20
No Safety Signature

Linear/DLR Mode

f Rockwell Autemation +

€« 2> C R A Notsecure  192.168.1.18/index.html

Safety_Test 5590 @ Alten-Bradicy Ani‘:nncu:‘lni':::‘

Device Name. ControlLogix 5590 Controller
Broject Hame ‘Safety_Test_5550

Device Deseription

Davica Loeation

Broduct Revision 38.011

Firmviare Versicn Date Aug 21 2025, 19:28:57
Serial Number 01674572

Uptime. 04hi04m:31s

Port 1/2 Ethernet Address (MAC) 08:61:35:E8:93:97
Port 1/2 1P Addrass 152.168.2.18

Keyswitch Pasition Remate

Contraller Mode Program

Change Detection Audit Value 16#2C37_398E_CAAB_28C0
Disabled - None Installed
Disabled - None Installed

Non-existing
Unlocked
SIL-3 Safaty Task OK

(=LY Elferce 3D = ed
EDMet1i COUnki EENet2 k2
Safety_Test_5530
Link 2 - Down

4-Character Display Messages Link 1 - 1GB/FULL

NET 1/2 - Linear/DLR 192.168.1.18.

Seconds Between Refrash: 3| Disable Refrash with 0.
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Faults Web Page

The Faults page shows if any major or minor faults exist. This page is the same for 5580
controllers and 5590 controllers.

For 5590 controllers, the page is the same regardless of which EtherNet/IP™ mode the
controller is using.

f Rockwell Automation x 4+ = 0o x

€ 5 @ [ ANotsecure 192.168.1.20/indexhtmi o ORI O %

Safety_Test 5590 @ Atten-Bradisy P e
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Tasks Web Page

On the Tasks web page, the pie chart shows the percentage of the control core's CPU
consumed by the tasks that are on that core. The gauges show the CPU utilization of the
control and communications cores. The table shows the tasks that are running on the Control
core (all system tasks are summarized as one task).

This page is the same for 5580 controllers and 5590 contraollers.

With 5590 controllers, the page is the same regardless of which EtherNet/IP mode the
controller is using.

1 Rockwell futcotion % YN
€ 5 C # [ 15216817/ indexhiml

1756-L85E/B @ Alln-Bradiey  Autoraation

Contral

Control Tasks CPU Usage

100

The user pesfect han

activa, b5
tha Cantral utiestion s ahways 1009

MSEG [Class 3]

1O (Class 0/1)

MainTask 100%

T = B e o S
System  Bywem £ B L3 L} . % I'g' L} -
e Spem 2 B 0 L o o ] L
STk w«m oo 36 10 3 « l £ e
Mevitn  Gpmem O 5 O [ ° o @ °
L T T o 3 o o °

Saceass Batvosan Ratrass (18| Dicabls Rafrash with 0,
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Diagnostics Web Pages

The Diagnostics web pages use a series of tabs to provide information about the following:
» Module Diagnostics
»  EtherNet/IP™ Overview
»  Network Settings
« Application Connections
+  Bridge Connections
» Ethernet Statistics

Packets Per Second (All Ports) is on the 5590 controllers’ page but not the 5580
controllers’ page.

5580 Controllers

The 5590 controllers have a few more fields. For example the 1/0 and Prod/Cons

o Rockwell

) Aben-Bradley Automation

Saconds Betssen Rafraks (18 Diasble Rafrask with 0.

5590 Controllers

The page is the same regardless of which EtherNet/IP mode the controller is using.

B Rockwell Automation x o+ — a =
& 5 © @  ANotsecure 192.168.1.18/indexhtml * O @ ®

Safety_Test 5590 Automation

Seconds Between Refresh: [3_ | Disable Refrash with 0.

o = = FEEE
3 _ W 'EEEEE
= s ' BEE & '3
 EEEEEEERE E
BEEEe § 1 08 3o
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Ethernet Port Web Page - 5530 Controllers Only

This page shows Ethernet port information.
Dual-IP Mode

B Rockwell Automation x o+

€ 9 G @ ANotsewe 192.168.1.20/indexhtmi * DRl e

@ wlien-Bradiey Automation

Safety_Test 5590 Rockwell

Linear/DLR Mode

B Rockwel dutcmation ®

1(— S @ @ AMetseeure 192168118 ndechtm| * B B @ @
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Advanced Diagnostics Web Pages

The Advanced Diagnostics web pages pravide information about the following.
«  TCP/IP information
« 1588 PTP (Time Sync) information

’

@ The 5530 controllers have more tabs on the left-side navigation bar. For example

the TLS Connections is on the 5590 controllers’ page but not the 5580 controllers
page.

5580 Controllers

f Rockwell Automation x

€ 5 C i [[)192168.17/indexhtml 5

L85_application © Alen-Bradiey RAulomstion

ICMP Statistics

O rases

&8 piagnesties

ot B
(D Ethertiet/1p overview
Netwark Settings
(B application Connections
aridge Connections
[ thermet statistics
Gl advanced Disgnostics
Sl Te/1p Neterk
[0 1cve statistics
1p Statistics
B vop statstics
(D rcp statistics
[ 1nterface statisties
[0 are Tabie
1P Route Table
B 1P Connection
B uop Table
1588 PTP (Time Sync)
(B srowse chassis

Saconds Batuean Refrazh: |18 Dizablz Refrash vith 0.

Copyright © 2015 Rockwell Automation, Inc. All Rights Reserved.

5590 Controllers

The page is the same regardless of which EtherNet/IP mode the controller is using.

| 8 Rockwell Automation X+ - o x|

!

{ € C (@ A Notsecure 192.168.1.18/indexhtml * O @ ®

Safety Test 5590

Minimize |

1 [ o ICMP Statistics
I

[0 icup statsscs
1 statistic

q [B)uo statieics

| B oo statisies

Out address mask responses
‘Ethernet Port 1/2 —

[ interface statistics Seconds Betwaen Refresh: | 3 | Disable Refresh with 0,

9 1588 970 rime 5yn0) Copyright @ 2024 Rockwell Automation, Inc. All Rights Reservad.

190 Rockwell Automation Publication 1756-RM100M-EN-P - October 2025



Chapter 9 Diagnostics and Status Indicators with ControlLogix Systems

Advanced Diagnostics - Ethernet Ports Web Pages - 5590 Controllers
Only

The Advanced Diagnostics web pages provide information about the following:

The page is the same regardless of which EtherNet/IP mode the controller is using.

:“!n:w»m x |+ == A
§
1

€ 5 @ @ ANeseewe 192168118/ ndechimi * D@ @ |

Safety Test 5590 @ Mlen-Gradiey  Automation

Saccads Metrass Rutraet [ 3 | Ousable Refeiih ik 8
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Browse Chassis Web Page

Browse Chassis lets you view module information, backplane statistics, and connection
statistics for modules in the local chassis. This page is the same for 5580 controllers and 5590
controllers.

Click on the catalog number to see more information for that device.

[ Fockwedt Automation L
& & € K [ 15216817 index himi

L85 application

@ Allen-Bradiay
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Chapter 10

Diagnostics and Status Indicators with
CompactLogix Systems

This chapter features these controllers, and where applicable, the controllers are known as:

Controller Family

Includes these controllers

5380 controllers

3 controllers

CompactLogix® 5380, Compact GuardLogix® 5380 SIL 2, and Compact GuardLogix 5380 SIL

5370 controllers

CompactLogix 5370 and Compact GuardLogix 5370 controllers

For information on replacing CompactLogix 1769-L3 or CompactLogix 1768-L4 controllers, see
Replacement Considerations for 1768-14 and 1769-L3 Controllers on page 205.

4-Character Scrolling Status ——
Display - See page 194

Controller Status Indicators —— |
- See page 196

The status indicators on the 5380 controllers differ from status indicators on the 5370
controllers. 5380 controllers provide the following:

4-character display that shows me
for example, the firmware revision

ssages to provide information about the controller,

MOD Power and SA Power status indicators

Figure 33 - Status Display and Indicator

(— ] (— )
(=] | [
'5069-L340ERP
MOD POWER
AB Power Status Indicators -
SA POWER
See page 197
D EtherNet/IP™ Status
' Indicators - See page 196
O O 0

000

BB88g

-

2
JI

You can diagnose and troubleshoot the 5380 Controllers with:
Controller Status Display and Indicators on page 194

Controller Web Pages on page 198
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Controller Status Display

and Indicators

Table 18 - General Status Messages

The 5380 controllers provide the following:
4-Character Display

Controller Status Indicators
EtherNet/IP Status Indicators
Power Status Indicators

4-Character Display

The 5380 controllers use a 4-character display that scrolls messages about the controller. The
display provides easy access to information that you can use to monitor or troubleshoot the
controller operation

IMPORTANT  The 5370 controllers do not have a 4-character display.

The 4-character display messages provide information about the following:
General controller status

General fault information, if a fault has occurred on the controller
Major fault information, if a major fault has occurred on the controller
/0 fault codes, if an 1/0 fault has occurred in the 5380 system

This table lists the general status messages that can scroll across the display. For information
about more detailed controller conditions, see the CompactLogix 5380 and Compact
GuardLogix 5380 Controllers User Manual, publication 5069-UM0Q1.

Message

Interpretation

No message is indicated

The controller is Off.
« Check the MOD power status indicator to see if power is applied to the system.
« Check the OK indicator to determine if the controller is powered and to determine the state of the controller.

TEST The controller is conducting power-up tests.
CHRG The embedded energy storage circuit is charging.
PASS Power-up tests have completed successfully.

Saving...Do Not Remove SD Card

The controller is about to save an image to the SD card.

SAVE

A project is being saved to the SD card.

Let the save operation complete before you take the following actions:

« Remove the SD card.

« Disconnect the power.

IMPORTANT: Do not remove the SD card while the controller is saving to the SD card. Let the save complete without interruption. If
you interrupt the save, data corruption or loss can occur.

One of the following:
« LOAD
« Loading. .. Do Not Remove SD Card

A project is being loaded from the SD card.

Let the load operation complete before doing the following:

« Remove the SD card

« Disconnect the power

IMPORTANT: Do not remove the SD card while the controller is loading from the SD card. Let the load complete without
interruption. If you interrupt the load, data corruption or loss can occur.

A firmware update is being conducted from the SD card upon powerup.

UPDT If you do not want the firmware to update upon powerup, change the Load Image property of the controller.
Rev XX.xxx The firmware major and minor revision of the controller.
5069-L3xxx The controller catalog number and series.
Message appears when an Ethernet port does not have a network connection. Message scrolls continuously during operation.
Link Ax Down IMPORTANT: When the controller operates in Dual-IP mode, this information is provided for each link, that is, Link ATand Link A2.
The link name appears before the information.
Message appears when you have disabled an Ethernet port. Message scrolls continuously during operation.
Link Ax Disabled IMPORTANT: When the controller operates in Dual-IP mode, this information is provided for each link, that is, Link ATand Link A2.

The link name appears before the information.

DHCP- 00:00:XX:XX:XX:XX

Message appears when the controller is set for DHCP, but not configured on a network. The message shows the MAC address of the
controller. Message scrolls continuously during operation if no IP address is set.

IMPORTANT: When the controller operates in Dual-IP mode, this information is provided for each port, that is, Port A1and Port A2.
The port name appears before the information.

194
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Table 18 - General Status Messages (Continued)

Message

Interpretation

Ethernet Port Rate/Duplex State

The current port rate and duplex state when an Ethernet port has a connection. Message scrolls continuously during operation.
IMPORTANT: When the controller operates in Dual-IP mode, this information is provided for each link, that is, Link ATand Link A2.
The link name appears before the information.

IP Address

The IP address of the controller. Appears on powerup and scrolls continuously during operation. If the IP address is not yet set, the
MAC address appears.

IMPORTANT: When the controller operates in Dual-IP mode, this information is provided for each port, that is, Port A1and Port A2.
The port name appears before the information.

Duplicate IP - 00:00:XX:XX:XX:XX

Message appears when the controller detects a device with the same IP Address on the network. The message shows the MAC
address of the device with the duplicate IP Address. Message scrolls continuously during operation.

IMPORTANT: When the controller operates in Dual-IP mode, this information is provided for each port, that is, Port A1and Port A2.
The port name appears before the information.

DHCP-Address Lost

The controller has communicated with the DHCP server to renew the IP address. The server either did not reply or did not renew
the IP address.

The controller continues to operate, but with no Ethernet connectivity out of this port.

IMPORTANT: When the controller operates in Dual-IP mode, this information is provided for each port, that is, Port A1and Port A2.
The port name appears before the information.

IP Address/Mask/Gateway/DNS Invalid

The DHCP server responded with an unusable combination.
IMPORTANT: When the controller operates in Dual-IP mode, this information is provided for each port, that is, Port Aland Port A2.
The port name appears before the information.

IP Address Invalid

The IP address that is used in the port configuration is not valid.
IMPORTANT: When the controller operates in Dual-IP mode, this information is provided for each port, that is, Port Aland Port A2.
The port name appears before the information.

Mask Invalid

The Subnet/Network Mask used in the port configuration is not valid.
IMPORTANT: When the controller operates in Dual-IP mode, this information is provided for each port, that is, Port Aland Port A2.
The port name appears before the information.

Gateway Invalid

The Gateway address that is used in the port IP configuration is not valid.
IMPORTANT: When the controller operates in Dual-IP mode, this information is provided for each port, that is, Port ATand Port A2.
The port name appears before the information.

DNS Invalid The DNS used in the port IP configuration is not valid.
No project is loaded on the controller.
. To load a project, complete one of the following tasks:
No Project

« Use the Studio 5000 Logix Designer® application to download the project to the controller
« Use a memory card to load a project to the controller

Project Name

The name of the project that is loaded on the controller.

BUSY

The I/0 modules that are associated with the controller are not yet fully powered.
Let powerup and I/0 module self-testing complete.

Corrupt Certificate Received

The security certificate that is associated with the firmware is corrupted.
Go to http://www.rockwellautomation.com/support/ and download the firmware revision to which you are trying to update.
Replace the firmware revision that you have previously installed with that posted on the Technical Support website.

Corrupt Image Received

The firmware file is corrupted.
Go to http://www.rockwellautomation.com/support/ and download the firmware revision to which you are trying to update.
Replace the firmware revision that you have previously installed with that posted on the Technical Support website.

Backup Energy HW Failure - Save
Project

A failure with the embedded storage module has occurred. If power is lost to the controller, the controller cannot save the
program. If you see this message, save your program to the SD card before you remove power and replace the controller.

Backup Energy Low - Save Project

The embedded storage module does not have sufficient energy to enable the controller to save the program if power is lost to the
controller. If you see this message, save your program to the SD card before you remave power and replace the controller.

Flash in Progress

A firmware update that is initiated via ControlFLASH™, ControlFLASH Plus™, or AutoFlash utilities is in progress.
Let the firmware update complete without interruption.

Firmware Installation Required

The controller currently uses boot firmware, that is, revision 1.xxx, and requires a firmware update.

SD Card Locked

An SD card that is locked is installed.
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Controller Status Indicators

The controller status indicators on the 5380 controllers are the same as the controller status
indicators on the 5370 controllers. The controller status indicators include the following:

« RUN

+ FORCE
« 0K

« SD

Controller status indicators function the same on 5380 and 5370 controllers.

EtherNet/IP Status Indicators

The 5380 and 5370 controllers provide status indicators for EtherNet/IP™ network status and
EtherNet/IP link status.

EtherNet/IP Network Status

The EtherNet/IP network status indicators on the 5380 controllers and the 5370 controllers
differ in appearance.

« 5380 controllers have a separate EtherNet/IP network status indicator for each
EtherNet/IP port on the controller. The indicators are NET ATand NET A2.

IMPORTANT  The NET Aland NET A2 indicators are used when the controller
operates in Dual-IP mode. Only the NET Al indicator is used when
the controller operates in DLR/Linear mode.

« 5370 controllers have one EtherNet/IP network status indicator. The indicator is NS.

The EtherNet/IP network status indicators function the same way on the 5380 controllers as
the 5370 controllers.

For example, if the 5380 controller NET Al status indicator is steady green, the controller has
an IP address and at least one connection is established. The same is true for the 5370
controller NS status indicator.

EtherNet/IP Link Status

The EtherNet/IP link status indicators on the 5380 controllers are slightly different from the
EtherNet/IP link status indicators on the 5370 controller in appearance.

On the 5380 controller, the EtherNet/IP link status indicators are labeled LINK A1 and LINK AZ2.
The same indicators on the 5370 controllers are labeled LINK 1and LINK 2.

The EtherNet/IP link status indicators function the same way on the 5380 controllers as the
5370 controllers.

For example, if the 5380 controller LINK Al or the 5370 controller LINK 1 status indicator is
flashing green, an EtherNet/IP link exists and there is activity.
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Power Status Indicators

The 5380 controllers use power status indicators show the status of MOD power and SA power.

MOD Power Indicator

Table 19 describes the MOD Power indicator on a 5380 controller.
Table 19 - MOD Power Indicator

State Description
0ff Module Power is not present

Steady green | Module Power is present”

(1) Although unlikely, it is possible that there is enough Module Power present for the indicator to turn steady green but the
power is not valid. Valid power is 18...32V DC to operate a 5380 system. If the system does not power up and operate
successfully, Module Power can be invalid.

If Module Power is invalid, we recommend that you make sure that the external power supply is working correctly, properly
sized for your application and that all wiring is correct.

SA Power Indicator

Table 20 describes the SA Power indicator on a 5380 controller.
Table 20 - SA Power Indicator

State Description
One of the following:
off « Sensor Actuator Power is not present

« Status of Sensor Actuator power is unknown

Steady green Sensor Actuator Power is presentm

(1) Although unlikely, it is possible that there is enough Sensor/Actuator Power present for the indicator to turn steady green but
the power is not valid. Valid power is 18...32V DC in applications that require DC voltage and 18...240V AC in applications that
require AC voltage.

If Sensor/Actuator Power is invalid, we recommend that you make sure that the external power supply is working correctly,
properly sized for your application and that all wiring is correct.
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Controller Web Pages The 5380 controllers and 5370 controllers provide diagnostic web pages that track controller
performance, network performance, and backplane performance.

IMPORTANT  With the Studio 5000 Logix Designer application version 33.00.00 and
later, controller web pages are disabled by default.

« To enable the controller web pages, select the checkbox on the Logix
Designer Controller Properties Security tab.

@& Controller Properties - V33_Project x

General ~ Major Faults ~ Minor Faults ~ Date/Time  Advanced  SFC Execution ~ Project  Redundancy
Nonvalatile Memory Capacity Intemet Protocol Port Configuration Securty” Aam Log

Security Authorty No Protection
Use only the selected Sscurty Authority for Authentication and Athorization
Secure With: Logical Name

Pemission Set

[[] Restrict Communications Except Through Selected Slots

Select Slots: mj1](2[3][4]|5]6

Enable Cortroller Web Pages

Change Detection

Changes To Detect: 16H#FFFF_FFFF_FFFF_FFFF| | Configure..

Cancel Apply Help

Differences Between 5380 and 5370 Controllers

The primary difference between the 5380 and 5370 controller web pages is the organization of
content on the browser.

For example, the Diagnostic Overview tab is in the Ethernet Port A1/A2 folder for 5380
controllers. The same tab is in the Diagnostics folder for 5370 controllers.

The new Tasks web page shows the control tasks that are running on the control core, usage
of the control core's CPU consumed by the tasks that are on that core, and the CPU utilization
of the control and communications cores.

EtherNet/IP Mode Affect on 5380 Controller Web Pages

The 5380 controller web pages look different and provide different information based on the
EtherNet/IP mode that is used.

For example, consider the following:

+  When the controller operates in Linear/DLR mode, the left-side navigation bar displays
an Ethernet Port A1/A2 folder with three tabs.

« There is one Ethernet Port web page for both ports, and the controller web pages
provide one set of Ethernet data.

«  When the controller operates in Dual-IP mode, the left-side navigation bar displays an
Ethernet Port AT folder and an Ethernet Port A2 folder. Each folder has three tabs.

» Thereis an Ethernet Port web page for each port. The controller web pages provide one
set of Ethernet data for port A1and another set of Ethernet data for port A2.

To access the diagnostic web pages, follow these steps.
1. Open your web browser.
2. Inthe Address field, type the IP address of the controller and press Enter.
3. Toaccess the information that you need, use the links in the left-side navigation bar.
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Home Web Page

The Home web page provides device information and controller status.

Linear/DLR Mode

8 hup1921681 00 indexkitml O = G | § Rackwell Automation q
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F4:54:33:98:20:86
192.160.1.11

Ramcts

Pregram
169E388_3012_32C8_3788
Diabled - Hone Instaled
Cinabled - Nons Instalied

Saconds Betwesn Befrash: [0 | Disable Rafresh with 0.

Dual-IP Mode

8@ aMma -

Roclowell
'@ Allen-Bradley Automation

Mar B 2008, 04:49:46.

Odh:4Tm:S3s

F4154:32:90:20:86
192.168.1.01
Fi54:33,98.20:87
ELERLTERE

Mamste
Program
IERAEET_7600_DET1_47CS

Saconds Betwesn Bufrash: [5 | Disable Rafresh with 0.

hittpy/weewsockwellatomation.comy
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Tasks Web Page

IMPORTANT  This web page is not available with the 5370 controllers.

On the Tasks web page, the pie chart shows the percentage of the control core’s CPU
consumed by the tasks that are on that core. The gauges show the CPU utilization of the
control and communications cores.

The table shows the tasks that are running on the Control core (all system tasks are
summarized as one task).

fl Rockwell Automation x

&« C AN [ 192.168.1.2/index.html

L340ERM_application © Men-Bradey Automsrion
T

[ Control
Tasks
Dizgnostics Control Tasks CPU Usage
IB Medule Diagnostics

Applicatien Connections.
Bridge Connections 1 00
Ring Statistics
ﬁ Ethernet Port A1/AZ
Diagnostic Overview

The user project has a
Netvierk Settings Continuous task active, so

the Control utilization is always 100%
Ethernet Statistics
ﬁ Advanced Diagnostics
Gl TeR/P Hetwork MSG (Class 3)
ICMP Statistics
1P Statistics

UDP Statistics
TCP Statistics
TCP Connaction 1
B uop Tatle
Ethernet Port A1/A2
[) 1nterface statistics
ARP Table
1P Routs Table I/0 (Class 0/1)
[0 1588 p1e (Time Sync)
[ &rovese chassis
MainTask 100%

Control Task List

Smm=T Rate Priority GoU . (s ScnTime faximumScan  fvenge Sen ‘("':‘;"“’“‘3 Overlaps State DU
System  Systsm O 0 0 o o [ ) 0
Idle System o ] o o o o o ]
Fault System o o o o o o o o
Motion System o o o o o o o o
MainTask Continuous 10000 16 100 7 70 13 500000 o ?‘:P:ibited Enabled

Seconds Betwieen Refresh: [15 | Disabla Refrash with 0.

200 Rockwell Automation Publication 1756-RM100M-EN-P - October 2025



Chapter 10 Diagnostics and Status Indicators with CompactLogix Systems

Diagnostics Web Pages

The Diagnostics web pages use a series of tabs to provide information about the following:
» Module Diagnostics

« Application Connections
+ Bridge Connections
« Ring Statistics

fl Rockwell Automation x

€ > C # [ 192168.12/indexhtml

Rockwell

L340ERM_application © Allen-Bradley Automation

Minimi

/0 Comms Utilization (Actual) 0.5%

1/0 Comms Utilization (Theoretical) 0.5%

Active Total

Active Messaging

Active /O

Maximum Total Observed 7

Seconds Betvieen Refresh: [15 | Disable Refresh with 0.
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Ethernet Port A1/A2 Web Pages

The Ethernet Port A1/A2 web pages use a series of tabs to provide information about the
following:

+ Diagnostic Overview
» Network Settings
»  Ethernet Statistics

Linear/DLR Mode

] Rockwell Automation x

Rockuvell
@ Allen-Bradley Automation

HMI/MSG Connected (EtherNet/I? Port)
Active Sent Packets Per Second
Maximum Observed Received Packsts Per Second
Guaranteed Sent Bytes Par Second
maximum Allowed Received Bytes Per Second
Total Pool Size Sent Packet Count

HMIMSS Unconnected (Ethertiet/1? Por)
O

Sent Packsts Per Second V0 and Prod/Cons Packets Per Second (EtherNet/IP Port)
Recsived Packsts Per Second Total

Recsived Packst Count

Sent Packet Count Sent
Received Packet Count Received

/0 and Prod/Cons Packet Counts (Etherl¥et/IP Port)
963537
81772
481765
o
0

Multicast Producers {EtherNet/IP Port)

Active o

Maximum Observed o

Maximum Supported 32

Base Address 239.192.1.32

Seconds Between Refrash: Disable Refresh with 0.

Dual-IP Mode

f§ Rockwell Automation x

€ & C f [[)19216812/indexhtml

L340ERM_application

Expand Minimize Diagnostic Overview

Rockwell
@ Allen-Bradley Automation

HMI/MSG Connected (Etheriet/IP Port)
Active Sent Packets Per Second

Maximum Observed
Guarantsed
Maximum Allowed
Total Pool Size.

HMI/MSG Uncannected (Etherfiet/IP Port)
Sent Packets Per Second

Received Packets Per Second

Sent Packet Count

Received Packet Count
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Sent Packet Count
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Y0 and Prod/Cens Packets Per Second (Etherliet/IP Part)
Total 0
Sent L}
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/0 and Prod/Cons Packet Counts (Etherfiet/IP Port)
Total

Sent

Recaived

Rejected

Missed

Multicast Producers (Etherliet/IP Port)
Active

Maximum Observed

Maximum Supported
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Seconds Between Refresh: Disable Refresh with 0.
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Linear/DLR Mode

Dual-IP Mode

Advanced Diagnostics Web Pages

The Advanced Diagnostics web pages pravide information about the following:
+ TCP/IP Network - Provide information about the following:

- ICMP Statistics
- |P Statistics

- UDP Statistics
- TCP Statistics
- TCP Connection
- UDP Table

«  Ethernet Port A1/A2- Provide information about the following:

- Interface Statistics
- ARP Table
- IP Route Table

« 1588 PTP (Time Sync)

f Rockwell Automation X

T
In address masks
1n address mask responsas
S—
B
Out destination unreachable
Out time excesded
Qut parameter preblems
Out source quenches
Out redirects
Qut echos
Out acho responses
B
Out timestamp responses
Out address masks

Out address mask responses

(5]
(5]
(5]
(5]
(5]

Seconds Betwesn Rafrash: Disable Refrash with 0.

i Rockwell Automation

@ Allen-Bradley Automation

In parameter problems

In source quenches

In redirects

In echos

1n echo responses

In timestamps

In timestamp responses

In address masks

In address mask responses
Out messages

Out errors

Out destination unreachable
Out time exceeded

Out parameter problems

O Out achos

0O Out echo responses

0o Out timestamps

B Out timestamp responses
0O Out address masks.

= Out address mask responses

Seconds Between Refreshi (15| Disable Refresh with 0.
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Browse Chassis Web Page

The Browse Chassis provides information about the devices in the system. You can click the
link for each catalog number to access more information about that device.

Rockwell
@ Aten-Bradiey Automation

(7]
O

Rockwell
@ Aion-Bradley Automation

o oloo ook
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Appendix A

Minimum Requirements

Replacement Considerations for 1768-L4 and
1769-L3 Controllers

This chapter features these controllers, and where applicable, the controllers are known as:

Controller Family  |Includes These Controllers
5380 controllers CompactLogix™ 5380 and Compact GuardLogix® 5380 controllers

CompactLogix 1769-L31, 1769-L32C, 1769-L32E, 1769-L32EK, 1769-L35CR, 1769-L35E
controllers

1768-L4 controllers | CompactLogix L4 and Compact GuardLogix L4 controllers

1769-L3 controllers

The content in the previous chapters that describers features and functions of CompactLogix
5380 and Compact GuardLogix 5380 controllers applies when migrating. This appendix
provides specific considerations for 1769-L3 and 1768- L4 controllers.

Replacing a 1769-L3 and 1768-L4 controller with a 5380 controller is an engineering
replacement. This requires engineering changes to existing applications. Form, fit, or function

have changed and are NOT backward-compatible, requiring engineering effort that can
include additional software/hardware tools and products or architectural modifications.

The controllers have these minimum requirements.

CompactLogix Controllers Minimum Requirements

Requirement, Minimum

CompactLogix 1769-L3 controllers

CompactLogix 1768-L4 Controllers CompactLogix 5380 Controllers

Programming Software

Studio 5000 Automation Engineering & | Studio 5000 Automation Engineering & | ot,dio 5000 Logix Designer® Application
Design Environment®, '
Versions 16.00.00 ...20.00.00

Design Environment,

Versions 16.00.00 ...20.00.00 Version 28.00.00 or later”

(1) Most CompactLogix 5380 controllers are first available in version 29.00.00. Also, you must use version 29 or later to use Dual-IP mode with CompactLogix 5380 controllers.

Compact GuardLogix Controllers Minimum Requirements

Requirement, Minimum

Compact GuardLogix 1768-L4 Controllers

Compact GuardLogix 5380 Controllers

Programming Software

Studio 5000 Automation Engineering & Design Environment,
Versions 18.00.00 ...20.00.00 later

Studio 5000 Logix Designer Application, Version 31.00.00 or
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Replacement Considerations for 1768-L4 and 1769-L3 Controllers

Product Comparison

differences.

The 5380 controllers operate similar to the 1769-L3 and 1768-L4 controllers, with these

CompactLogix Controllers Product Comparison

Table 21 - Technical Specification

Attribute CompactLogix 1769-L3 Controller CompactLogix 1768-L4 Controller CompactLogix 5380 Controller
5069-L306ER, 5069-L306ERM: 0.6 MB
5069-L310ER, 5069-L310ER-NSE,
5069-L310ERM: 1MB

1769-L31: 512 Kbytes 1768-L43: 2 MB 5069-L320ER, 5069-L320ERM: 2 MB
Memory 1769-L32C, 1769-L32E: 750 Kbytes . 5069-L330ER, 5069-L330ERM: 3 MB

1769-L35CR, 1769-L35E: 1.5 Mbytes

1768-L45: 3 MB

5069-L340ER, 5069-L340ERM: 4 MB
5069-L350ERM: 5 MB
5069-L380ERM: 8 MB
5069-L3100ERM: 10 MB

Local I/0 modules supported

1769 Compact 1/0™
Number of local I/0 modules that are
supported varies by controller catalog number

1768 communication modules, 1769 Compact 1/0
Number of local /0 modules that are supported
varies by controller catalog number

Compact 5000™ I/0 Standard modules
only

Number of local I/0 modules that are
supported varies by controller catalog
number

Remote I/0 modules
supported

o T794 FLEX™1/0

« 1769 Compact I/0™

« 1756 ControlLogix® /0
« 1734 POINT I/0™

« 1732E ArmorBlock®

« 1794 FLEX1/0

« 1769 Compact I/0

« 1756 ControlLogix I/0
« 1734 POINT 1/0

« 1732E ArmorBlock

« 5094 FLEX 5000 I/0"
- 5069 Compact 5000° 1/0?)
« 5034 PointMax™ 1/019)

5032 ArmorBlock 5000° /01
1794 FLEX 1/0

1769 Compact 1/0

1756 ControlLogix I/0

1734 POINT 1/0

1732E ArmorBlock

Communication options

1769-L31: Serial
1769-132C, 1769-L35CR: ControlNet®, Serial
1769-L32E, 1769-L35E: EtherNet/IP™, Serial

1768-CNET: ControlNet
1768-EN2T, 1769-EWEB: EtherNet/IP

Embedded EtherNet/IP port

Unconnected message
buffers

J incoming unconnected buffers.

10 outgoing unconnected buffers. You can
increase this to 40 by using a CIP™
Generic message instruction.

No fixed limits, as long as the controller can
allocate the buffer it will.

320 - Any combination of outgoing or
incoming unconnected messages.

Concurrent cached message
instructions in the running
state

32, drawn from the 250 total connections
supported by the controller.

32, drawn from the 250 total connections
supported by the controller.

256 dedicated buffers

HMI and Messaging (Class 3)

Drawn from the 100 total connections
supported by the controller.

Drawn from the 250 total connections supported
by the controller.

512 dedicated messages (256 incoming
messages and 256 outgoing messages)

Integrated motion

Not supported

SERCOS

EtherNet/IP network
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Replacement Considerations for 1768-L4 and 1769-L3 Controllers

Table 21 - Technical Specification

Attribute

CompactLogix 1769-L3 Controller

CompactLogix 1768-L4 Controller

CompactLogix 5380 Controller

Motion axes

Not supported

1768-L43: As many as 4 axes with the use of two
SERCOS modules
1768-L45: As many as 8 axes with the use of four
SERCOS modules

5380 controllers supports from 2 to 32
axes depending on catalog number.
Any combination of these supported
axis types:

- CIP

« Consumed

« Virtual

« Position loop drives

As many as 32 Axes/ms when you use
the built-in EtherNet/IP port at 1Gbps.
IMPORTANT: Not all CompactLogix
5380 controllers support Integrated
Motion over an EtherNet/IP network.

Voltage and current ratings

1769-L31: 330 mA@ 5V DC, 40 mA@ 24V DC
1769-L32C: 650 mA@ 5V DC, 40 mA@ 24V DC
1769-L32E: 660 mA@ 5V DC, 90 mA@ 24V DC
1769-L35CR: 680 mA@ 5V DC, 40 mA@ 24V DC
1769-L35E: 660 mA@ 5V DC, 90 mA@ 24V DC

1768-L43

Backplane current: 1.3 A @ 24V DC

1768 backplane current output: 2.8 A @ 5.2V DC
1769 backplane current output: 2.0 A @ 5.2V DC
Total 1768 and 1769 backplane current output: 4.8
A@5.2VDC

1768-L45

Backplane current: 2 A @ 24V DC

1768 backplane current output: 5.6 A @ 5.2V DC
1769 backplane current output: 2.0 A @ 5.2V DC
Total 1768 and 1769 backplane current output: 7.6
A@5.2vDC

MOD Power: 450 mA @ 18...32V DC
MOD Power Inrush: 850 mA for 125 ms
SA Power:

10mA@0...32V DC

25mA @ 0...240V AC, 47...63 Hz
ATEX/IECEX, 125V AC Max

MOD Power (Passthrough)®:
9.55A @18...32V DC

SA Power (Passthrough)®):
9.95A @0...32V DC

9.975 A @ 0...240V AC, 47...63 Hz
ATEX/IECEX, 125V AC Max

Energy storage module

1769-BA Battery

Not applicable. Energy stored in the 1768 power
supply maintains controller power long enough to
store the program to internal flash memory (not
the external CompactFlash card).

Non-removable

Weight, approx

1769-L.31: 0.30 kg (0.66 Ib)
1769-L32C: 0.32 kg (0.70 Ib)
1769-L32E: 0.30 kg (0.66 Ib)
1769-L35CR: 0.32 kg (0.70 Ib)
1769-L.35E: 0.30 kg (0.66 Ib)

0.34 kg (0.75 Ib)

0.394 kg (.868 Ib)

Wire category'”

2 - on communication ports

2 - on communication ports

3-on USB port
1- on power ports
2 - on Ethernet port
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Replacement Considerations for 1768-L4 and 1769-L3 Controllers

Table 21 - Technical Specification

Attribute CompactLogix 1769-L3 Controller CompactLogix 1768-L4 Controller CompactLogix 5380 Controller
Ethernet connections:
Wire size 1756-CP3 or 1747-CP3, right angle connector to |1756-CP3 or 1747-CP3, right angle connector to | Ethernet Cabling and Installation

controller, straight to serial port, 3 m

controller, straight to serial port, 3 m

according to IEC 61918 and IEC 61784-5-
2

Removable terminal block

Not Applicable

Not Applicable

Kit 5069-RTB64-SCREW or kit 5069-
RTBB4-SPRING

You must order the kit separately. RTBs
do not ship with the controller.
5069-RTB4-SCREW, 5069-RTB6-SCREW
connections:

0.5..15 mm? (22...16 AWG) solid or
stranded copper wire rated at 105 °C
(221°F), or greater, 3.5 mm (0.4 in.)
max diameter including insulation,
single wire connection only
5069-RTB4-SPRING, 5063-RTB6-SPRING
connections:

0.5..15 mm? (22...16 AWG) solid or
stranded copper wire rated at 105 °C
(221°F), or greater, 2.9 mm (0.1in.)
max diameter including insulation,
single wire connection only

Reset Button

If press the Channel 0 default communication
push button after power is applied to the
controller, the controller resets the RS-232
configuration setting to the defaults.

If you access the button after power is applied to
the contraoller, the controller resets the RS-232
configuration setting to the defaults

If you access the button while the controller is
powering up, the controller clears the user
program from controller memory.

A Stage 1reset clears the application
program and memory, but retains the
IPaddress and all object attributes
designated as non-volatile. A Stage 1
reset occurs only if the controller
contains a user application.

A Stage 2 reset returns the controller to
out-of box settings, including
firmware, and clears all network
settings. A Stage 2 reset occurs only if
the controller does not contain a user
application, and the current controller
firmware is not a 1.x revision.

For information on how to use the
reset button, see the CompactLogix
5380 and Compact GuardLogix 5380
Controllers User Manual, publication
5069-UMO001.

(1) With Studio 5000 Logix Designer application, version 32.00.00 or later.
(2) With Studio 5000 Logix Designer application, version 31.00.00 or later.
(3) With Studio 5000 Logix Designer application, version 36.00.00 or later.

(4)  With Studio 5000 Logix Designer application, version 35.00.00 or later.
(5) Maximum level of MOD Power current that the module can pass through to the next module in the system. The specific level of current passed through varies based on system

configuration.

(6) Maximum level of SA Power current that the module can pass through to the next module in the system. The specific level of current passed through varies based on system configuration.
(7)  Use this conductor category information for planning conductor routing. See the Industrial Automation Wiring and Grounding Guidelines, publication 1770-4.1.
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Replacement Considerations for 1768-L4 and 1769-L3 Controllers

Compact GuardLogix Controllers Product Comparison

Table 22 - Technical Specifications

Attribute Compact GuardLogix 1768-L4 Controller Compact GuardLogix 5380 Controller
5069-L306ERS2, 5069-L306ERMS?2, 5069-L3100ERMS3: 0.6 MB + 0.3 MB Safety
5069-L310ERS2, 5069-L310ERMS?2, 5069-L310ERMS3: 1 MB + 0.5 MB Safety
5069-L320ERS?2, 5069-L320ERMS?2, 5069-L320ERMS3: 2 MB + 1 MB Safety
Memory 1768-L43S: 2 MB + 0.5 MB Safety 5069-L330ERS2, 5069-L330ERMS2, 5069-L330ERMS3: 3 MB + 1.5 MB Safety

1768-L45S: 3 MB + 1 MB Safety

5069-L340ERS2, 5069-L340ERMS?2, 5069-L340ERMS3: 4 MB + 2 MB Safety
5069-L350ERS2, 5069-L350ERMS2, 5069-L350ERMS3: 5 MB + 2.5 MB Safety
5069-L3B0ERS2, 5069-L380ERMS?2, 5069-L380ERMS3: 8 MB + 4 MB Safety
5069-L3100ERS2, 5069-L3100ERMS2, 5069-L3100ERMS3: 10 MB + 5 MB Safety

Local I/0 modules
supported

« 1769 Compact I/0 only
« Number of local /0 modules that are supported varies by
controller catalog number

Compact 5000 1/0 Standard and Safety modules only
« Number of local I/0 modules that are supported varies by controller catalog
number

Remote I/0 modules
supported

1794 FLEX 1/0

1769 Compact I/0
1756 ControlLogix I/0
1734 POINT 1/0

1732E ArmorBlock

5094 FLEX 5000 1/0%

5069 Compact 5000 /012
5034 PaintMax 1/018)

5032 ArmorBlock 5000 1/014)
1794 FLEX 1/0

1769 Compact 1/0

1756 ControlLogix 1/0

1734 POINT 1/0

1732E ArmorBlock

Safety I/0 support

1734 POINT Guard 1/0™, 1732 ArmorBlock® Guard 1/0™, 1791
CompactBlock™ Guard 1/0™

Can only communicate to safety /0 through the embedded
Ethernet ports.

Compact 5000 1/0 Safety modules, 1734 POINT Guard 1/0, 1732 ArmorBlock

Guard 1/0, 1791 CompactBlock Guard 1/0, FLEX 5000 I/0 Safety modules,

1756 ControlLogix® Digital Safety I/0

« Can communicate to local safety I/0 through the backplane, and also
communicate to distributed safety /0 through the embedded Ethernet
ports.

« Can communicate to DeviceNet® safety I/0 nodes with the 17788-EN2DNR

Ethernet to DeviceNet linking device.

Ethernet performance

No embedded Ethernet port, you must use a 1768 EtherNet/

IP communication module.

« The communication rate of 1768 EtherNet/IP
communication modules is 10/100 Mbps.

« Dual -IP moder is not supported.

1768-L4 controllers use connections, not Ethernet nodes.

Each 1768-ENBT or 1768-EWEB module in an EtherNet/IP

network can provide messaging support for 128 Logix

connections and 64 TCP/IP connections.

Embedded EtherNet/IP port

10/100/1000 Mbps communication rate

Support for Dual-IP mode with the Logix Designer application, version 31
or later

« EtherNet/IP nodes, instead of connections. For information on EtherNet/IP
nodes, see Nodes on an EtherNet/IP Network on page 33.

Unconnected message
buffers

No fixed limits, as long as the controller can allocate the
buffer it will.

320 - Any combination of outgoing or incoming unconnected messages.

Concurrent cached
message instructions in the
running state

32, drawn from the 250 total connections supported by the
controller.

256 dedicated buffers

HMI and Messaging
(Class 3)

Drawn from the 250 total connections supported by the
controller.

512 dedicated messages (256 incoming messages and 256 outgoing
messages)

Integrated motion

Not supported

EtherNet/IP network

Motion axes

Not supported

5380 controllers supports from 2 to 32 axes depending on catalog number.
Any combination of these supported axis types:

- CIP

« Consumed

« Virtual

« Position loop drives

As many as 32 Axes/ms when you use the built-in EtherNet/IP port at 1Gbps.

IMPORTANT: Not all CompactLogix 5380 controllers support Integrated Motion
over an EtherNet/IP network.
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Replacement Considerations for 1768-L4 and 1769-L3 Controllers

Table 22 - Technical Specifications

Attribute

Compact GuardLogix 1768-L4 Controller

Compact GuardLogix 5380 Controller

Voltage and current ratings

1768-L43S

Backplane current: 1.4 A @ 24V DC

1768 backplane current output: 2.8 A @ 5.2V DC

1769 backplane current output: 2.0 A @ 5.2V DC

Total 1768 and 1769 backplane current output: 4.8 A @ 5.2V DC

1768-L458

Backplane current: 2.1A @ 24V DC

1768 backplane current output: 5.6 A @ 5.2V DC

1769 backplane current output: 2.0 A @ 5.2V DC

Total 1768 and 1769 backplane current output: 7.6 A @ 5.2V DC

Compact GuardLogix 5380 SIL 2 controllers:

« MOD Power: 475 mA @ 18...32V DC

« MOD Power Inrush:1200 mA for 125 ms

« SAPower:10 mA @ 0...32V DC

« MOD Power (Passthrough)®): 4,525 A @ 18...32V DC

« SA Power (Passthrough)®": 9.99 A @ 0...32v DC

Compact GuardLogix 5380 SIL 3 controllers:

« MOD Power: 475 mA @ 18...32V DC

« MOD Power Inrush: 1200 mA for 125 ms

« SAPower:10 mA @ 0...32V DC

- MOD Power (Passthrough)”: 4.525 A @ 18...32V DC

« SA Power (Passthrough)®%: 9.99 A @ 0...32v DC

Energy storage module

Not applicable. Energy stored in the 1768 power supply
maintains controller power long enough to store the program
to internal flash memory (not the external CompactFlash
card).

Non-removable

Weight, approx

0.45 kg (0.99 Ib)

Compact GuardLogix 5380 SIL 2 controllers: 0.768 kg (1.693 Ib)
Compact GuardLogix 5380 SIL 3 controllers: 1.2 kg (2.645 Ib)

3-on USB port

Wire category(g) 2 - on communication ports 1- on power ports
2 - on Ethernet port
Wire size 1756-CP3 or 1747-CP3, right angle connector to controller, Ethernet connections:

straight to serial port, 3 m

Ethernet Cabling and Installation according to IEC 61918 and IEC 61784-5-2

Removable terminal block

Not applicable

Kit 5069-RTB64-SCREW or kit 5063-RTB64-SPRING

You must order the kit separately. RTBs do not ship with the controller.
5069-RTB4-SCREW, 5063-RTB6-SCREW connections:

0.5..15 mm? (22...16 AWG) solid or stranded copper wire rated at 105 °C (221
°F), or greater, 3.5 mm (0.14 in.) max diameter including insulation, single wire
connection only

5069-RTB4-SPRING, 5069-RTB6-SPRING connections:

0.5..1.5 mm? (22...16 AWG) solid or stranded copper wire rated at 105 °C (221
°F), or greater, 2.9 mm (0.11in.) max diameter including insulation, single wire
connection only

Reset Button

If you access the button after power is applied to the
controller, the controller resets the RS-232 configuration
setting to the defaults

If you access the button while the controller is powering up,
the controller clears the user program from controller
memory.

A Stage 1reset clears the application program and memory, but retains the IP
address and all object attributes designated as non-volatile. A Stage 1reset
occurs only if the controller contains a user application.

A Stage 2 reset returns the controller to out-of box settings, including
firmware, and clears all network settings. A Stage 2 reset occurs only if the
controller does not contain a user application, and the current controller
firmware is not a 1.x revision.

For information on how to use the reset button, see the CompactLogix 5380
and Compact GuardLogix 5380 Controllers User Manual, publication
5069-UMO0Q1.

U]
(2)
(3)
(4)

(5)
(6)
(7)

(9

210

With Studio 5000 Logix Designer application, version 32.00.00 or later.
With Studio 5000 Logix Designer application, version 31.00.00 or later.
With Studio 5000 Logix Designer application, version 36.00.00 or later.
With Studio 5000 Logix Designer application, version 35.00.00 or later.

Maximum level of MOD Power current that the module can pass through to the next module in the system. The specific level of current passed through varies based on system configuration.
Maximum level of SA Power current that the module can pass through to the next module in the system. The specific level of current passed through varies based on system configuration.
Maximum level of MOD Power current that the module can pass through to the next module in the system. The specific level of current passed through varies based on system configuration.
Maximum level of SA Power current that the module can pass through to the next module in the system. The specific level of current passed through varies based on system configuration.
Use this conductor category information for planning conductor routing. See the Industrial Automation Wiring and Grounding Guidelines, publication_1770-4.1.
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Appendix A Replacement Considerations for 1768-L4 and 1769-L3 Controllers

Controller Spacing Controller spacing differs between the 1769-L3 and 1768-L4 controllers and the 5380
controllers. The graphics in this section are not to scale.

CompactLogix 1769-L3 Spacing

Maintain spacing from enclosure walls, wireways, and adjacent equipment. Allow 50 mm (2 in.)
of space on all sides, as shown. This provides ventilation and electrical isolation.

To 50 mm
P (2in)

50 mm = 50 mm
. =< = .
(2in.) 2y 2 . § 2 o (2in.)
<a«—PpTEEZ 3 B S a2
SEI2SE| & 5 |2
£ S g = = ] [irm)

o =) o g.
i o
Side ~ Side
Bottom
50 mm
(2in.)

CompactLogix 1768-L4 and Compact GuardLogix 1768-L4 Spacing

Allow for the minimum clearance from enclosure walls, wireways, and other equipment.

t 105 mm (413 in.)

@ Allen-Bradley ooo

< -
= 90 mm
90 s
(35T+rlr:l) g (3.541n.)

Iz

31609-M
105 mm (413 in.)
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Appendix A Replacement Considerations for 1768-L4 and 1769-L3 Controllers

CompactLogix 5380 Spacing

Maintain spacing from enclosure walls, wireways, and adjacent equipment.

The minimum distance on all sides of the CompactLogix 5380 system varies based on the
operating temperature, as follows:

« 50.80 mm (2.00 in.) at 55 °C (131 °F)

« 101.60 mm (4.00 in.) at 60 °C (140 °F)
End Cap

2
i

P -
Side Side

Compact 5000 I/0
Compact 5000 I/0

0
5380 Controller

Bottom

Compact GuardLogix 5380 Spacing

Maintain spacing from enclosure walls, wireways, and adjacent equipment. The minimum
distance on all sides of the Compact GuardLogix 5380 system varies based on the operating
temperature, as follows:

Series A catalog numbers:
« 50.80 mm (2.00 in.) at 50 °C (131 °F)
« 101.60 mm (4.00 in.) at 55 °C (122 °F)

Compact GuardLogix SIL2 Controllers + 162.40 mm (.00 in.) at 60 °C (140 °F)
Series B catalog numbers:

« 50.8 mm (2.00 in.) at 55 °C (131 °F)
- 101.6 mm (4.00 in.) at 60 °C (140 °F)

End Cap

Top

Compact 5000 1/0

Compact 5000 I/0
UJ

5380 Controller

0
Compact GuardLogix

Side Side

Bottom
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Appendix A Replacement Considerations for 1768-L4 and 1769-L3 Controllers

Controller Dimensions

4_ 67.5 mm _>
(2.661in.)

This section shows dimensional differences.

CompactLogix 1769-L3 Dimensions

ETHERNET/P

O|

CHANNEL 0

67.4 mm
€— (265in) — P

:

- - -
—_ |-
— —J -
(- —J
131.6 mm
618) [

| fe
fll

:

121.8.00 mm
(4.81in.)
u
N
131.6 mm
(5.18)
CompactLogix 1768-L4 Dimensions
121.8.00
¢ (4.8 inr.r)]m ’

-

—/
L]
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Appendix A Replacement Considerations for 1768-L4 and 1769-L3 Controllers

CompactLogix 5380 Dimensions

101.66 mm

lag—— (400in.) ———— oy
- 1368mm ———— P
- 98. — .
98.10 mm (5.391n)

— (3.86 in.
505'9-'L-340EI:QP A

NET A1 NETA2

LINK AT LINKA2

144.01 mm
TG - (5.701in.)

¥3IMOd AOW

123.00 mm
(4.84in.)

Heges

T

137.84 mm

% (5.431n.)

v H el
e - B03Imm ————

== v v (513in)

T

HIMOd VS

Compact GuardLogix 1768-L4 Dimensions

90.00
(3.55 Ir:l";] 121.8.00 mm
S - ) TP

131.6 mm
(5.181in.)

®
—itE®
N

f—+ T
.| =3

[
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Appendix A Replacement Considerations for 1768-L4 and 1769-L3 Controllers

101.66 mm

(4001n.)

L

= RUN

® FORCE ® SD

- B10mm ———P|

(3.861n.)

5069-L310ERS2
® MOD POWER

®

® NETA1 @ NETA2

® LINKAT @ LINKA2

COMPACT GUARDLOGIX" 5380

® SAPOWER

Compact GuardLogix 5380 SIL 2 Controller Dimensions

A -— 1368mm —— P
(5.391n.) —
144.01 mm
(5.701in.)
137.84 mm
(5.43in.)
v - B0IMM —— P
(513 1in.)

Connectors and The following tables shows the differences between the connectors and status indicators. For
: more information on the controller status indicators and reset button, see Chapter 10,
Status Indicators Diagnostics and Status Indicators with CompactLogix Systems on page 193.
CompactLogix 1769-L3 CompactLogix 1768-L4
1
Logix L35E
3
2 > I:::ﬂ B <« &
[
& 108
- 5
3 U109
o CHOJ o
rr
LI |
Item Description Item Description
1 Status Indicators ] Status Indicators
Communication port (Ethernet or 7 Reset butt
2 ControlNet depending on catalog eset bution
number). 3 Compact Flash card slot behind the
3 RUN REM PROG mode switch door
4 CUmpaCt Flash card slot 4 RUN REM PROG mode switch
5 Serial Port 5 Serial Port
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Appendix A Replacement Considerations for 1768-L4 and 1769-L3 Controllers

CompactLogix 5380

=
=] ' i)
5069-L340ERP

-« 6

CcPU

NET A1 NET A2

LINK A1 LINK A2

8

-
)

4IMOd AOW

H4IMOd VS

Item |Description
1 4-character display
2 Controller Status Indicators

Behind the door:

« RUN REM PROG mode switch
« Reset button

« SD card slot

USB port

Ethernet ports 1and 2

Power Status Indicators
EtherNet/IP Status Indicators
MOD power connection

SA power connection

Ol J| | o £~
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Replacement Considerations for 1768-L4 and 1769-L3 Controllers

Compact GuardLogix 1768-L4

Compact GuardLogix 5380 SIL 2

3

-

® RUN = oK ® NETAT @ NETA2

® FORCE @ SD B LINKAT @ LINKA2

5069-L310ERS2
® MOD POWER

® SAPOWER

Item

Description

4-character display

Controller Status Indicators

Behind the door:

« RUN REM PROG mode switch
« Reset button

« SD card slot

USB port

Ethernet ports Tand 2

Item Description

1 Status Indicators

2 Reset button

3 Compact Flash card slot behind the
door

4 RUN REM PROG mode switch

5 Serial Port

Power Status Indicators

EtherNet/IP Status Indicators

MOD power connection

|| N o &~

SA power connection
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Replacement Considerations for 1768-L4 and 1769-L3 Controllers

Power the Controller

Table 23 - Power Differences

There are differences in how to power the 5380 controllers versus the 1769-L3 and 1768-L4
controllers. Table 23 highlights some of the power differences.

For information on how to power your system, see the CompactLogix 5380 and Compact
GuardLogix 5380 Controllers User Manual, publication 5069-UMQQ1.

CompactLogix
1769-L3System

CompactLogix 1768-L4 System,
Compact GuardLogix 1768-L4 System

CompactLogix 5380 System |Compact GuardLogix 5380 System

Power source

External power supply

External power supply

External power supply

Power source location

Compact I/0 power supplies
distribute power from
either side of the power

supply.

The 1768 CompactLogix power supply
distributes power from the right side of
the supply and must be the leftmost
module in the system.

Separate from the system and connected to RTBs on controller

The modules installed in the system do not impact the power supply
location. Power is transferred to the system via removable terminal
blocks (RTBs) on the controller.

Power types provided

System-side power.

System-side power.

With a 1768-L4 controller installed, the

1768-PA3 and 1768-PB3 power supplies

also offer a 24V DC external power source.

« The power supply sends 24V DC to the
controller in slot 0.

« The controller converts the 24V DC to
5V DC and 24V DC, and distributes the
power as needed.

- 5V/24V power to 1769 1/0 modules on
the right side of the controller

- 5V power to communication or
motion modules on the left side of
the controller

« System-side power via MOD Power RTB

« Field-side power via SA Power RTB

IMPORTANT: RTBs do not ship with the controller. The RTBs are
available in kits that you must order separately.

Kit 5069-RTB64-SCREW contains screw-type RTBs that are used for
MOD power and SA power.

Kit 5069-RTB64-SPRING contains spring-type RTBs that are used for
MOD power and SA power.

Current type provided

Field-side power - AC or DC
as dictated by system
design.

DC only.

« System-side power - DC only

« Field-side power - DC only at the
controller, AC only through the use
of a local 5069-FPD, Field Potential
Distributor module.

System-side power - DC only
Field-side power - AC or DC
as dictated by system design

Special requirement

« The CompactLogix
1769-L3 controller has a
power supply distance-
rating of four modules.

« The controller must be
the leftmost module in
the first bank of the
system.

« 1769 modules have a power supply

distance rating from 4...8 modules,

depending on the module.

1768 modules do not have a distance

rating to the 1768 power supply.

Place 1769 modules to the right of the

1768 backplane.

« Place 1768 modules between the power
supply and the controller.

« Must track the system-side and field-side power consumption to

properly size the external power supplies that provide each power

type.

Must use 5069-FPD, Field Potential Distributor if SA Power

consumption is exceeded before reaching max of 31local I/0

modules.

« Must use Field Potential Distribution module to change SA Power
potential between AC and DC.
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Appendix A Replacement Considerations for 1768-L4 and 1769-L3 Controllers

Nonvolatile Memory

5380 controllers use a Secure Digital (SD) card, while 1769-L3 and 1768-L4 controllers use a
Compact Flash card.

The 5380 controller has changed some behavior when loading a project from the memory card
into a controller. The changes facilitate an easier commissioning of new, out-of box
controllers. All Logix 5000® controllers ship from the factory with firmware revision 1.x.

With 5380 controllers, the Load Image setting On Uninitialized Memory is available. This setting
replaces the On Corrupt Memory setting that is available with 1769-L3 and 1768-L4 controllers.

The general behavior is the same for both settings. The only difference is the controller
behavior when it is in the out-of-box condition.

Table 24 shows what happens at power-up when you insert a memory card that contains an
image into a 5380 controller.

Table 24 - 5380 Memory Card Settings and Controller Power-up Behavior

Image Settin Controller is in Out-of-Box Condition Firmware > 1.x and Internal Nonvolatile Firmware > 1.x and Internal Nonvolatile
9 9 (Firmware Revision 1.x) Memory is Not Valid" Memory is Valid"
User Initiated Loads Firmware Only®? Does Nothing Does Nothing
« Loads Firmware if there is a revision « Loads Firmware if there is a revision
On Power Up Loads both Firmware and Application mismatch mismatch
« Loads Application « Loads Application

On Uninitialized
Memory

Loads Firmware if there is a revision

Loads both Firmware and Application(z) mismatch Does Nothing

Loads Application

(1) “Valid” includes the No Project condition.

(2) Indicates change in behavior from 1769-L3 and 1768-L4 controllers.

1769-L3, 1768-L4 Controllers 5380 Controllers
Load Image: User Initiated - Load Image: [User Initiated ']
. On Pawer Up . On Power Up
todMode:on Comupt Memory Load Hode:
User Intiated User Initizted k
Im=ans Matas Image MNote: -
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Replacement Considerations for 1768-L4 and 1769-L3 Controllers

Communication Options

The 5380 controllers can operate on EtherNet/IP networks. 1769-L3 and 1768-L4 controllers
can operate on EtherNet/IP, ControINet, and DeviceNet networks.

IMPORTANT  Be aware of the following:

« The 5380 controllers do not support for half-duplex communications
on Ethernet at any speed.

Application Type

1769-L3, 1768-L4 Controllers Support

5380 Controllers Support

Network communication option

« EtherNet/IP
« ControlNet

« DeviceNet (1769-L3 controllers and standard 1768-L4
controllers only)

EtherNet/IP

EtherNet/IP mode options

Can be used in linear and star topologies.
Does not support for Dual-IP mode.

« Linear/DLR mode

« Dual-IP mode - Available with the Logix Designer
application, version 29 or later

Both modes can be used in linear, DLR, and star

topologies.

1769-L3 controllers: Not Supported

Integrated Motion 1768-L4 standard controllers: SERCOS EtherNet/IP
« EtherNet/IP
Control of distributed 1/0 - ControlNet EtherNet/IP

DeviceNet (1769-L3 controllers and standard 1768-L4
controllers only)

Produce/consume data between controllers

« EtherNet/IP
« ControlNet

EtherNet/IP

Messaging to and from other devices, including
access to the controller via Logix Designer
application

EtherNet/IP

- DeviceNet, only to devices (1769-L3 controllers and
standard 1768-L4 controllers only)

« ControlNet network

Serial networks

DH-485 networks

EtherNet/IP

EtherNet/IP Communication

Attribute

CompactLogix 1769-L3 Controller

CompactLogix 1768-L4 Controller

CompactLogix 5380 Controller

Ethernet performance | topologies.

not Ethernet nodes.

« Embedded EtherNet/IP port
« 10/100 Mbps communication rate
« Can be used in linear and star

1768 EtherNet/IP communication module.

communication modules is 10/100 Mbps.
Dual -IP moder is not supported.
1768-L4 controllers use connections, not

« No embedded Ethernet port, you must use a

« Embedded EtherNet/IP port
« 10/100/1000 Mbps communication rate

» The communication rate of 1768 EtherNet/IP |+ Support for Dual-IP mode with the Logix Designer

application, version 29 or later
EtherNet/IP nodes, instead of connections. For
information on EtherNet/IP nodes, see Nodes on

« Does not support Dual-IP mode.
« 1769-L3 controllers use connections,

Ethernet nodes. Each 1768-ENBT or 1768-EWEB
module in an EtherNet/IP network can provide
messaging support for 128 Logix connections
and 64 TCP/IP connections.

Can be used in linear and star topologies.
Does not support for Dual-IP mode.

an EtherNet/IP Network on page 94.
« Linear/DLR mode
« Dual-IP mode - Available with the Logix Designer
application, version 29 or later
Both modes can be used in linear, DLR, and star
topologies.
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Appendix A Replacement Considerations for 1768-L4 and 1769-L3 Controllers

ControlNet Communication

The 5380 controllers do not support ControlNet communication, you must redesign your
application to use EtherNet/IP communication.

For more information, see these publications:
«  ControlNet to EtherNet/IP Migration Reference Manual, publication CNET-RMOOT.

» For EtherNet/IP information, see the CompactLogix 5380 and Compact GuardLogix 5380
Controllers User Manual, publication 5069-UMO001

Serial Communication

The 5380 controllers do not have a serial port, so you must add a 5069-SERIAL module for
serial communication.

For how to use the 5069-Serial Module, see the Compact 5000 I/0 Serial Module User Manual,
publication 5069-UM003.
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Notes:
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Appendix B

Migrate a PIDE Instruction to a PPID Instruction

The 5590 controllers do not support the Enhanced PID (PIDE) instruction. When you convert a
5580 controller project with PIDE instructions to a 5590 controller project, you must convert
PIDE instructions to Process Proportional + Integral + Derivative (PPID) instructions.

The PPID instruction is not identical to the PIDE instruction, but it provides equivalent

functionality and some enhancements.

Consider the following before you convert PIDE instructions to PPID instructions.

Consideration

More Information, See

Both instructions are available in the following programming languages:
« Function Block

« Structured Text

The PPID instruction is also available in Ladder Logic.

With 5580 controllers, the PPID instruction is only available to Process
controllers. You can use the PPID instruction with any 5590 controller.
IMPORTANT: When a project that contains the PIDE instruction is opened
with a 5590 controller, it fails verification, and an error message is
displayed. The message is as follows: Invalid instruction reference, PIDE is
not available for this controller type. Using PPID is recommended.

Some parameters that are available in the PIDE instruction have a one-to-
one equivalent parameter in the PPID instruction

Equivalent Input Parameters on
page 224

Equivalent Output Parameters on
page 240

Some parameters that are available in the PIDE instruction have an
alternative parameter that is available in the PPID instruction.

Alternative Input Parameters on
page 235

Alternative Output Parameters on
page 245

Some input parameters that are available in the PIDE instruction can be
used in an equivalent way in the PPID instruction or, depending on
application specifics, can be used in the PPID instruction in an alternative
approach

Equivalent or Alternative Input
Parameters on 236

Some parameters that are available in the PIDE instruction have no
equivalent in the PPID instruction.

« No Equivalent Input Parameters on
page 238

« No Equivalent Output Parameters
on page 247

The PPID instruction uses Alarming differently from the PIDE instruction.

Differences In Alarming on page 248

The PPID operates in Periodic mode. Oversample and Real Time Sampling
are not available. As a result, some time mode parameters are not available
with the PPID instructions.

Timing Mode Parameters That Are
Not Available In PPID Instruction on
page 253

The zero crossing deadband in the PIDE instruction is the PV deviation
deadband in the PPID instruction.

Zero Crossing Deadband and Pracess
Variable Deviation Deadband on page
254

The PIDE instruction configures control variable (CV) rate of change in
percent per second, and the PPID instruction configures it in CVEU per
second.

Control Variable Rate of Change
Limiting on page 256

CV manual limiting in the PIDE instruction is functionally opposite of CV
manual limiting in the PPID instruction.

Control Variable Manual Limiting on
page 258

Some CV-related inputs are handled differently in the PPID instruction than
in the PIDE instruction.

Differences In Control Variable
Related Inputs on page 259

Override is slightly different in the PPID instruction compared to the PIDE
instruction.

Differences in Override on page 259

In the PPID instruction, operator inputs and commands are available only as
private members, unlike PIDE instruction.

Differences in Operator Mode on
page 262

The PIDE instruction uses operator mode members differently.

Differences in Operator Mode on
page 262
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Migrate a PIDE Instruction to a PPID Instruction

Equivalent Input

Parameters

Consideration

More Information, See

The cascade made behaves slightly differently in the PPID instruction than
in the PIDE instruction.

Differences in Cascade on page 265

The PPID instruction handles process variable (PV) value outside
engineering units (EU) differently from the PIDE instruction.

Differences in PV Clamping on page
265

There are differences between parameters related to CV scaling and limits
in the PIDE and PPID instructions.

Differences in Control Variable
Scaling and Limits Configuration on
266

The PPID instruction does not support autotuning.

Autotuning is Not Available In the
PPID Instruction on page 266

The following table describes the equivalent input parameters between the PIDE instruction

and the PPID instruction. The parameters are a one-to-one match when you migrate from the
PIDE instruction to the PPID instruction.

Table 25 - Equivalent Input Parameters - PIDE Instruction and PPID Instruction

PPID Instruction

Data
Type

Description

Parameter Description

Comment

Enable input. If false, the instruction does

Enable input.
Ladder Diagram:

BOOL not execute, and outputs are not updated. | Enableln C o -
; orresponds to the rung condition.
Defaultis true. Default is true.
Scaled process variable (PV) input. This
value is typically read from an analog Process Variable (PVEU).
REAL input module. Inp_PV Valid any float -
Valid = any float Default = 0.0
Default =0.0
PV bad health indicator. If PV is read from
an analog input, then PVFault is normally 1="PV quality or PV I/0 communications
controlled by the analog input fault status. status bad _
BOOL | \hen PVFault s true, it indicates that the | ™P-FVBad | g'= o

input signal has an error.
Default is false = good health

Default is false.

REAL

Maximum scaled value for PV. The value of
PV and setpoint (SP) that corresponds to
100 percent span of the Process Variable.
Valid = PVEUMin < PVEUMax < maximum
positive float

Default =100.0

PV maximum value for scaling from
engineering units to %, PV at 100%
(PVEU).

Valid any float > Cfg_PVEUMin.
Default is 100.0.

Cfg_PVEUMax

PPID parameters Cfg_PVEUMax and
Cfg_PVEUMin are used for clamping
of Inp_PV so they must be set

Minimum scaled value for PV. The value of
PV and SP corresponds to 0 percent span
of the Process Variable.

PV minimum value for scaling from

engineering units to %, PV at 0% (PVEU).

according to the real Inp_PV span.
For more information, see
Differences in PV Clamping on

|
PIDE Instruction
Parameter
Enableln
PV
PVFault
PVEUMax
PVEUMin
SPProg

i page 265.
REAL Valid = maximum negative float < Cig-PVEUMin Valid any float < Cfg_PVEUMax.
PVEUMin < PVEUMax Default is 0.0.
Default =0.0
The tag decription contains a
difference in:
« PIDE: Valid = SPLLimit to
SP program value scaled in PV units. SP is SPHLimit
set to this value when in Program control « PPID: Valid any float.
and not Cascade/Ratio mode. If the value . There is no difference in the
of SPProg < SPLLimit or > SPHLimit, the FPF\?E{JE;m setting for SP: loop mode Auto clamping function, so PPID setpoint
REAL instruction sets the appropriate bit in PSet_SP Valid a’n float is also clamped between
Status and limits the value that is used for Default |ys 00. Cfg_SPLoLim and Cfg_SPHiLim.
SP. o o - There is no specific status bit for
Valid = SPLLimit to SPHLimit Inp_CascSP outside the setpaint
Default =0.0 limits in the PPID instruction. There

is a general status Sts_SPClamped
when setpoint from any source is
clamped.
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Migrate a PIDE Instruction to a PPID Instruction

Table 25 - Equivalent Input Parameters - PIDE Instruction and PPID Instruction (Continued)

PIDE Instruction PPID Instruction
Comment
Parameter ¥;:)2 Description Parameter Description
There is a difference in valid range.
« PIDE: Valid = SPLLimit to SPHLimit
. . « PPID: Valid any float.
SP Cascade value scaled in PV units. If . : .
CascadeRatio is true and UseRatio is false, Ilha%e i|: nfou(rjllcftfi%rr?ns%el;glah:et oint
then SP = SPCascade. This is typically the is a|Sl()] c[IJamped bétween p
CVER of a primary loop. If CascadeRatio SP in Cascade loop mode, independent PV |Cfg_SPLoLim and Cfg_SPHiLim.
SPCascade  |REAL |(SPCascade x Ratio). If the value of inp_CascsP | ﬁg“" "’f‘l’p mode (PVEU). lThefg is g‘;,spec'.g'c status bit for
SPCascade < SPLLimit or > SPHLimit, set alid any float. np-tascoP outside the setpoint
- o Y Default is 0.0. limits in the PPID instruction, there
the appropriate bit in Status and limit the : | Sts_SPCI d
value that is used for SP. Is a general status Sts_sPlampe
Valid = SPLLimit to SPHLimit when setpoint from any source is
Default =0.0 clamped. . )
For more information, see:
Differences in Cascade on
page 265
SP high limit value scaled in PV units. If .
SPHLimit > PVEUMax, the instruction sets Maximun allowed $? value (PVEU).
SPHLimit REAL |the appropriate bit in Status. Cfg-SPHLIm | oo s =
Valid = SPLLimit to PVEUMa NN
Dofault = 1000 " Default is 100.0. There is a difference how the PPID
SP low limit value scaled in PV units. B?ndsllta);]?yalldgfonfslgllj_ral_t_lon When
. _ m < Cfg_SPLoLim.
If SPLLimit < PVEUMin, the instruction sets For mora information. see the SP
the appropriate bit in Status. Minimum allowed SP value (PVEU). Handling section in the PPID
. If SPHLimit < SPLLimit, the instruction . Valid any float < Cfg_SPHiLim and 2 instructi line helo.
SPLLimit REAL sets the appropriate bit in Status and Cfg-SPLolim Cfg_PVEUMin. meiruction onine elp
limits SP using the value of SPLLimit. Default is 0.0.
Valid = PVEUMin to SPHLimit
Default = 0.0
ﬁ';'%mféorgﬁgtég'rffoﬁ"xﬁse': ?n%egstgaggf 1= Cascade loop mode is Ratio For more information, see
UseRatio BOOL Ratio mode Cfg_HasRatio |0 = Cascade loop mode is Cascade. Differences in Cascade on
Default s false. Default is false. page 265
The tag description contains a
difference in:
« PIDE: Valid = RatioLLimit to
RatioHLimit
Ratio program multiplier. Ratio and « PPID: Valid 0.0 to maximum
RatioOper are set equal to this value when positive float.
in Program control. Program setting for Ratio, loop mode There is no difference in the
If RatioProg < RatioLLimit or > Cascade/Ratio and Ratio enabled clamping function, so PPID ratio is
RatioProg REAL RatioHLimit, the instruction sets the PSet_Ratio (unitless). also clamped between
appropriate bit in Status and limits the Valid = 0.0 to maximum positive float. Cfg_RatioLoLim and
value that is used for Ratio. Default is 1.0. Cfg_RatioHiLim.
Valid = RatioLLimit to RatioHLimit There is no specific status bit for
Default =10 PSet_Ratio outside the ratio limits
in the PPID instruction, there is a
general status Sts_RatioClamped
when ratio from any source is
clamped.
Ratio high limit value. Limits the value of
Ratio obtained from RatioProg or s
RatioOper. If RatioHLimit < RatioLLimit, iTnhs‘ﬂﬁ C'flgnds'fv‘;ifr?faetf’nelﬁ‘fnff: are
o the instruction sets the appropriate bit in ~|Maximum allowed Ratio value (unitless). not valid
RatioHLimit REAL gﬁ}gfﬁrq]dithmlts Ratio using the value of |Cfg_RatioHiLim \églffu?tniysf]l%at > Cfg_RatioLoLim. « PIDE: Limits ratio using the value
LU L . . - of RatioLLimit
]\(llzgtti = RatioLLimit to maximum positive « PPID: Sets ratio equal to 1.0
Default=1.0
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Table 25 - Equivalent Input Parameters - PIDE Instruction and PPID Instruction (Continued)

PIDE Instruction PPID Instruction
Comment
Parameter ¥;:)2 Description Parameter Description
There is a difference in valid range:
« PIDE: Valid = 0.0 to RatioHLimit
Ratio low limit value. Limits the value of ) EEJ'DRZS';‘:@%”W :
Ratio obtained from RatioProg or There is no status set in the PPID
pinton {1 ol n <0
e Minimum allowed Ratio value (unitless). | There is a difference in default
RatiolLimit ~ |REAL  [Status andlimits the value tozero.It g patiol oLim {Valid any float < Cfg_RatiokiLim value:
RatioHLimit < RatioLLimit, the instruction Defaultis 0.0 « PIDE: Default =10
sets the appropriate bit in Status and : PPID: Default [')0
limits Ratio using the value of RatioLLimit. Thore L ed?fl]ﬂ tis 0.0. hen rati
Valid = 0.0 to RatioHLimit "mei{g ;Sr :m'n \‘fgﬁgce when ratio
Default =1.0 )
« PIDE: Limits ratio using the value
of RatioLLimit
« PPID: Sets ratio equal to 1.0
Control variable bad health indicator. If
CVEU controls an analog output, then
CVFault normally comes from the analog _ ——
CVFault BOOL output's fault status. When true, CVFault |, oy 10pauit 10—:%VK|/U communications status bad _
indicates an error on the output module p- Default s false
and the instruction sets the appropriate
bit in Status.
Default is false = good health
The tag description contains
differences in units and valid
range.
- PIDE:
- Uses percent
- Valid =0.0..100.0
- PPID:
- Has CVEU
- Valid any float
; There is no status set in the PPID
CV program manual value. CV equals this ) . -
value when in Program Manual mode. If msttr'l:jctl[l:)fn V‘ERIEE"U;S.ELCX Is
CVProg <0 or > 100, or < CVLLimit or > Program setting for CV when loop mode is | Q4"SIC€ 10—t 211N an
Cfg_CVEUMax | h
CVPro REAL|CVHLImitwhen CVManLimiting s true, the [n . o Manual (CVEU) g s 100%)
9 instruction sets the appropriate bit in - Valid any float. %rrespon 0 i st an bitfor”
Status and limits the CV value. Default is 0.0 PSE{EC'\SI gﬂtss[i]sgltrl]% %?JUSVL';L%
\é:;lgguiﬂz.%bmﬂ.ﬂ and Cfg_CVHiLim limits in the PPID
: instruction, there is a general
status Sts_CVClamped when CV
from any source is clamped.
The input value that is used for
PIDE must be scaled from % to
CVEU to be used in the PPID
instruction.
For more information, see
Differences In Control Variable
Related Inputs on page 259.
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Table 25 - Equivalent Input Parameters - PIDE Instruction and PPID Instruction (Continued)

PIDE Instruction PPID Instruction
Parameter ¥;:)2 Description Parameter Description Comment
The tag description contains
differences in units and valid
range.
- PIDE:
- Uses percent
- Valid = 0.0..100.0
- PPID:
- Has CVEU
- Valid any float
There is no status set in the PPID
CV override value. CV equals this value instruction when Inp_OvrdCV is
when in override mode. This value should outside Cfg_CVEUMin and
correspond to a safe state output of the ; : Cfg_CVEUMax limits (these
CVOverride REAL PID loop. If CVOverride < 0 or >100, the Inp_OvrdCV \ngloig Eﬁy?l?)la[tlv i Dveride (CVEU) correspond to PIDE 0% and 100%).
instruction sets the appropriate bit in - Default is 0.0, There is a difference in clamping,
Status and limits the CV value. - Inp_0vrdCV is clamped between
Valid =0.0...100.0 Cfg_CVLoLim and Cfg_CVHiLim
Default=0.0 limits in the PPID instruction if
Cfg_SkipManLim is set to 0, while it
is never clamped in the PIDE
instruction.
The input value that is used for
PIDE must be scaled from % to
CVEU to be used in the PPID
instruction.
For more information, see
Differences in Override on
page 259.
The tag description contains
differences in units and valid
range.
CV, value. If CVSetPrevious is set, CVn-1 « PIDE:
equals this value. CV 4 is the value of CV - Uses percent
from the previous execution. CVPrevious ;’P\II[?”d =00..100.0
is ignored when in manual, override, or ; . :
. hand mode or when CVInitializing is set. If Cg?i\gzl:;?foaant %\ét\xilgg\é?;tég\éﬁwm and | - HasCVEU
CVPrevious REAL CVPrevious <0 or > 100, or < CVLLimit or > |Inp_CVPrev Cfg_CVEUMax - - Valid any float between
CVHLimit when in Auto or cascade/ratio Defaultis 0.0 Cfg_CVEUMin...Cfg_CVEUMax.
mode, the instruction sets the appropriate ’ The input value that is used for
bit in Status and limits the CVn-1value. PIDE must be scaled from % to
Valid =0.0...100.0 CVEU to be used in the PPID
Default=0.0 instruction.
For more information, see
Differences In Control Variable
Related Inputs on page 259.
Request to use CVPrevious. If true, CV,, 4= 1=Use Inp_CVPrev as previous CV value,
CVSetPrevious |BOOL CVPrevious Inp_UseCVPrev |0 = Use last scan value. -

Default is false.

Default is false
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Table 25 - Equivalent Input Parameters - PIDE Instruction and PPID Instruction (Continued)

PIDE Instruction PPID Instruction
Parameter ¥;:)2 Description Parameter Description Comment
CV limiting in manual mode in the
PIDE instruction is functionally
opposite of CV manual limiting in
- 1= Skip CV clamping in Manual loop mode |the PPID instruction.
Eifr?]_SklpCVMan and for CV from shed There is a difference in default
0 = Always apply CV clamping. value, which means the default
. setting of CV manual limiting is the
Limit CV in manual mode request. If same and CV manual limiting is
Manual mode and CVManLimiting are true, skipped by default.
CVManLimiting |BOOL CV s limited by the CVHLimit and CVLLimit — - -
values. CVManLimiting configuration
Default is false. Esramete:(r i?]also ul_set_i to configure
1= Skip CV rate-of-change limiting in rate of change limiting in
Cfg_SkipCVMan |Manual loop mode and for CV from shed m:tnrtljiltin;r?dli Itnh:ahF?PITBDEhere isa
RoC 0~ Always apply CV rate-of-change dedicated Cfg_SkipCVManRoC
g parameter.
This parameter has also inverse
function.
There is a difference in valid range:
« PIDE: Valid = any float
Maximum value for CVEU. The value of « PPID: Valid any float >
CVEU, which corresponds to 100 percent : . o Cfg_CVEUMin.
CV. If CVEUMax = CVEUMin, the instruction CV maximum value for scaling from % to This?neans that it is not possible in
CVEUMax REAL e Cfg_CVEUMax  |engineering units (CVEU). . ;
sets the approprlate bit in Status. Valid anv float > Cfg_CVEUMin the PPID instruction to have
Valid = any float y 9- : Cfg_CVEUMin > Cfg_CVEUMax. For
Default =100.0 more information, see Differences
in Control Variable Scaling and
Limits Configuration on page 266.
There is a difference in valid range:
« PIDE: Valid = any float
Minimum value of CVEU. The value of « PPID: Valid any float >
CVEU, which corresponds to 0 percent CV. CV minimum value(éor sgaling from % to Cfg_CVEUMin.
. |f CVEUMax = CVEUMin, the instruction . engineering units (CVEU). This means that it is not possible in
CVEUMin REAL sets the appropriate bit in Status. Cig-CVEUMIn g any float < Cfg_CVEUMax. the PPID instruction to hgve
Valid = any float Default is 0.0 Cfg_CVEUMin > Cfg_CVEUMax. For
Default = 0.0 more information, Differences in
Control Variable Scaling and Limits
Configuration on page 266
There is a difference in units and
valid range:
- PIDE:
- Uses percent
- Valid = CVLLimit < CVHLimit <
100.0
CV hi .. .. « PPID:
igh limit value. This is used to set the _ Uses CVEU
CVHAlarm output. It is also used for _ Valid = any float >
limiting CV when in Auto or Cascade/Ratio Cfg CVLoIYim and <
{?Sg.el'focrvmaﬂ#ﬁ{ T?gg grivgsfblrrr?iltt,l?t?els Maximum allowed CV value (CVEU). Cfg_CVEUMax. o
CVHLimit REAL |instruction sets the appropriate itin | Cfg_CVHiLim | 211 2y foat to Cfg-CVLoLimand < There fe a difference n CV fimits
Status. If CVHLimit < CVLLimit, the g-CVEUMax. error if Cfg_CVHiLim <
: P - ' Default is 100.0 Cfg_CVLoLim:
instruction limits CV using the value of S . -
CVLLimit. . PI%E: Limits CV ustlng CVLLimit
P imit < imit <100, and no error is se
\éilf'gunivhﬂfg't CVALmit <1000 « PPID: Sets Sts_ErrCVLim
The input value that is used for
PIDE must be scaled from % to
CVEU to use in the PPID instruction.
For more information, see
Differences in Control Variable
Scaling and Limits Configuration on
page 266.
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Table 25 - Equivalent Input Parameters - PIDE Instruction and PPID Instruction (Continued)

PIDE Instruction PPID Instruction
Parameter ¥;:)2 Description Parameter Description Comment
There is a difference in units and
valid range:
« PIDE:
- Use percent
- Valid = 0.0 < CVLLimit <
CVHLimit
CV low limit value. This is used to set the « PPID:
CVLAlarm output. It is also used for - Uses CVEU
limiting CV when in Auto or Cascade/Ratio - Valid = Any float <
mode, or Manual mode if CYManLimiting is . Cfg_CVHiLim and >
true. If CVLLimit < 0 or CVHLimit < Vinimum allwed CV value (CVEU) Cfg_CVEUMin
CVLLimit REAL CVLLimit, the instruction sets the Cfg_CVLoLim of CVE){JMin =410- - There is a difference in CV limits
appropriate bit in Status. If CVHLimit < De%éult is 00 error if Cfg_CVHiLim <
CVLLimit, the instruction limits CV using ’ Cfg_CVLoLim.
the value of CVLLimit. « PIDE: Limits CV using CVLLimit
Valid = 0.0 < CVLLimit < CVHLimit and no error is set
Default = 0.0 « PPID: Sets Sts_ErrCVLim
The input value used for PIDE must
be scaled from % to CVEU to use in
the PPID instruction. For mare
information, see Differences in
Control Variable Scaling and Limits
Configuration on page 266
Maximum allowed CV rate of change PPID has 2 different parameters for
increasing value (CVEU/second). The CV | limiting increasing and decreasing
Cfg_CVRoClncrL |rate of change is unlimited when rate of change Cfg_CVRoClncrLim
im increasing if Cfg_CVRoClIncrLim = 0.0 and Cfg_CVRoCDecrLim.
Valid = 0.0 to maximum positive float. There is a difference in units:
CV rate of change limit, in percent per Defauts 0.0. : PlDE: Uses percent
second. Rate of change limiting is only }h""'[P Uses CVIElU terin th
used when in Auto or Cascade/Ratio Ere IS a special parameter in the
modes or Manual mode if CVManLimiting rPaPtlg;Piﬁgﬁ;‘g“mlf‘g'rﬁm‘%ﬁ
CVROCLimit Real is true. Enter O to disable CV ROC limiting. . mode Cfg_SKipCVManRoC. PIDE
If CVRU[;lelt.<.0, the |nStrUCt|pn sets the Maximum allowed CV rate of Change controls both CV value and rate of
appropriate bit in Status and disables CV decreasing value (CVEU/second). The CV | canae fimiting in manual mode
ROC limiting. - Cfg_CVRoCDecr |rate of change is unlimited when Using one parameter
Valid = 0.0 to maximum positive float Lim decreasing if Cfg_CVRoCDecrLim = 0.0. CVMgnLimiptin
Default =0.0 Valid = 0.0 to maximum positive float. | g jnoyt valugé used for PIDE must
Defaultis 0.0. be scaled from % to CVEU in order
to be used in the PPID instruction.
For more information, see Control
Variable Rate of Change Limiting
on page 256.
There are differences in units and
valid range.
- PIDE:
- Uses percent
Feed forward value. The value of feed :
forward is summed with CV after the zero- I;P\Il[é]]!ld =-1000..1000
crossing deadband limiting has been FeedForward term (CVEU), o Uses CVEU
Vi 0 b G Vx| Uy st stvn
FF REAL y p Inp_FF Cfg_CVEUMin) and (Cfg_CVEUMax- (Cfg_CVEUMax-Cfg_CVEUMin)

of CV. If FF <-100 or > 100, the instruction
sets the appropriate bit in Status and
limits the value used for FF.

Valid =-100.0...100.0

Default = 0.0

Cfg_CVEUMin).
Default is 0.0

and (Cfg_CVEUMax-

Cfg_CVEUMin).
The input value that is used for
PIDE must be scaled from % to
CVEU to use in the PPID instruction.
For more information, see
Differences In Control Variable
Related Inputs on page 259.
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Table 25 - Equivalent Input Parameters - PIDE Instruction and PPID Instruction (Continued)

PIDE Instruction PPID Instruction
Comment
Parameter ¥;:)2 Description Parameter Description
There are differences in units and
valid range.
« PIDE:
. - Uses percent
FF, value. If FF SetPrevous is set, the - Valid =-100.0..100.0
instruction sets FF,,;=FFPrevious. FF,;is . . PPID:
. Previous scan FeedForward (CVEU) when
the value of FF from the previous Inp_UseFFPrev =1 - Uses CVEU
) execution. If FFPrevious <-100 or > 100, Valid any float between {Cfg_CVEUMax- - Valid = Any float between -
FFPrevious REAL the instruction sets the appropriate bitin |Inp_FFPrev n (Cfg_CVEUMax-Cfg_CVEUMin)

Status and limits value that is used for

FFoa
Valid =-100.0...100.0
Default - 0.0

Cfg_CVEUMin) and (Cfg_CVEUMax-
Cfg_CVEUMin).
Default is 0.0

and (Cfg_CVEUMax-

Cfg_CVEUMin).
The input value that is used for
PIDE must be scaled from % to
CVEU to use in the PPID instruction.
For more information, see
Differences In Control Variable
Related Inputs on page 259.

Request to use FFPrevious. If true, FFn-1=

1=Use Inp_FFPrev as previous FF value,
0= Use last scan Inp_FF value as previous

FFSetPrevious |BOOL FFPrevious. Inp_UseFFPrev FF value -
Default is false. Default i's false
There are differences in units and
valid range.
« PIDE:
- Uses percent
CV Hand feedback value. CV equals this - Valid =-100.0...100.0
value when in Hand mode and « PPID:
HandFBFault is false (good health). This - Uses CVEU
value typically comes from the output of a - Valid = any float.
field mounted hand/ auto station and is (CV fee)dback used when owner is Hand The value is limited between
used to generate a bumpless transfer out CVEU). Cfg_CVEUMin and Cfg_CVEUMax in
HandrB REAL | 5f hand mode. If HandFB < 0 or > 100, the | "™P-HandFabk |y ud = any float. the PPID instraction There s no
instruction sets the appropriate bit in Default is 0.0. status set in the PPID instruction
Status and limits the value that is used for when Inp_HandFdbk is outside this
Cv. range.
Valid = 0.0..100.0 The input value that is used for
Default = 0.0 PIDE must be scaled from % to
CVEU to use in the PPID instruction.
For more information, see
Differences In Control Variable
Related Inputs on page 259.
HandFB value bad health indicator. If the
HandFB value is read from an analog
input, then HandFBFault s typically 1= CV hand feedback quality or CV hand
controlled by the status of the analog Quarity
HandFBFault [BOOL |input channel. When true, HandFBFauly |!MP-HandFdbkB | feedback /D communications status bad -
indicates an error on the input module and Defaulf is false
the instruction sets the appropriate bit in )
Status.
Default is false = good health
Windup high request. When true, the CV . B
cannot integrate in a positive direction. !vzaqugg”r]\lt%grsz;?;?r!:V[?(?sr}tw:eedltrhei%n
WindupHin BOOL The signal is typically obtained from the Inp_WindupHi  |The signal is typically obtained from the -
:deupHOut output from a secondary Windup hi output from an inner loop.
oop. .
Defgult is false. Default s false.
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Table 25 - Equivalent Input Parameters - PIDE Instruction and PPID Instruction (Continued)

PIDE Instruction PPID Instruction
Comment

Parameter ¥;:)2 Description Parameter Description

Windup low request. When true, the CV Wi .

. . L indup low signal. When true, the CV

cannot integrate in a negative direction. cannofintegra?te in a negative direction.
WindupLin BOOL This signal is typically obtained from the Inp_WindupLo | The signal is typically obtained from the -

:deupLOut output from a secondary Windup low output from an inner loop.

oop. .

Default is false. Defaultis false.

Control action request. Set to true to L:ti%onntrol action on E = PV-3P, direct
ControlAction [BooL  [CalCulateerrorasE =PV -SPiclearto o0 pynciion  |0= Control action on E = SP-PY, reverse -

false to calculate error as E = SP - PV.
Default is false.

action.
Default is false.

Dependent/independent control request.
When true, use the dependent form of the

1=Dependent gains equation,

gependlndepen BOOL PID equation; when false, use the Cfg_Dependent |0 = Independent gains equation. -
independent form of the equations. Default is false.
Default is false.
The are difference between
Proportional gain. When the independent instructions is that in case of PGain
form of the PID algorithm is selected, <0:
enter the unitless proportional gain into « PIDE:
this value. When the dependent PID Proportional gain Kp for independent - Uses PGain=0
algorithm is selected, enter the unitless gains or loop gain Kc for dependent gains | - Computes PID algorithm with
PGain REAL controller gain into this value. Enter 0 to | Cfg_PGain (unitless). this setting
disable the proportional control. If PGain < Valid = 0.0 to maximum positive float. « PPID:
0, the instruction sets the appropriate bit Default is 0.0. - Sets CV fail status
in Status and uses a value of PGain = 0. - Applies configured CV fail
Valid = 0.0 to maximum positive float actions
Default =0.0 For more information, see the PPID
instruction online help.
Integral gain. When the independent form The difference is that in case of
of the PID algorithm is selected, enter the IGain < 0:
integral gain in units of 1/minutes into this « PIDE:
value. When the dependent PID algorithm B . - Uses1Gain=0
is selected, enter the integral time L'}tregsr:{ ?ﬁ:}l KTli((1r/nTnlE;gg/)rfgrég?)ef%erndem - Computes PID algorithm with
Gain REAL constant in units of minutes/repeat into CfalGain deendent aains p this setting
this value. Enter O to disable the integral |*'%- o e sitve float. |* PPID:
control. If 1Gain < 0, the instruction sets Default is 0.0 p ’ - Sets CV fail status
the appropriate bit in Status and uses a - - Applies configured CV fail
value of IGain = 0. actions.
Valid = 0.0 to maximum positive float For more information, see the PPID
Default = 0.0 instruction online help.
Derivative gain. When the independent The difference is that in case of
form of the PID algorithm is selected, DGain < 0:
enter the derivative gain in units of « PIDE:
minutes into this value. When the - . . - Uses DGain=0
dependent PID algorithm is used, enter the ﬁ%rév%tr']‘é%g?'nnr gtgq':rr;uet?df(or;inute) for - Computes PID algorithm with
DGain REAL derivative time constant in units of of - p - this setting
. ; ; : g-DGain dependent gains.
minutes into this value. Enter 0 to disable Valid = 0.0 fo maximum positive float « PPID:
the derivative control. If DGain < 0, the Default is 0.0 p ’ - Sets CV fail status
instruction sets the appropriate bit in - - Applies configured CV fail
Status and uses a value of DGain = 0. actions
Valid = 0.0 to maximum positive float For more information, see the PPID
Default=0.0 instruction online help.
Derivative Smoothing request. When true,
changes in the derivative term are
smoothed. Derivative smoothing causes _ - -
DSmoothing BOOL less output "jitters" as a result of a noisy Eifg_UseDSmoot }J;fgﬁft (liseaggve smoothing. -
PV signal but also limits the effectiveness 9 )
of high derivative gains.
Default is false.
SP track PV request. Set to true to cause
SP to track PV when in manual mode. 1=SP tracks PV in Manual
PVTracking BOOL Ignored when in Cascade/Ratio or Auto  |Cfg_PVTrack |0 =No PV tracking. -

mode.
Default is false.

Default is false.
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Table 25 - Equivalent Input Parameters - PIDE Instruction and PPID Instruction (Continued)

PIDE Instruction PPID Instruction
Parameter ¥;:)2 Description Parameter Description Comment
Deviation high-high alarm limit value, There is a difference in default
chz;led inPV unilts. I%eviation iﬁ “;’?I 4 value.
ifference in value between the PV an :
- : « PIDE: Default = Maximum
the 3P. Deviation alarming alerts the High-High PV deviation status threshold | positive float
operator to a discrepancy between the (PVEU). PPID = Default is 1.5¢+38
DevHHLimit REAL process variable and the setpoint value. If | Cfg_HiHiDevLim Valid = 0.0 : o : ) = Uefault Is 1.oe+38.
DevHHLimit < 0.0, the instruction sets the alid = 0.0 to maximum positive float. - |There s difference in action if
o i T Default is 1.5e+38. Cfg_HiHiDevLim < 0.0. PIDE sets
appropriate bits in Status and sets g-nir 0.0 in thi hil
DevHHLimit = 0.0. the limit to 0.0 in this case, while
Valid = 0.0 to maximum positive float PPID continues to operate with the
Default = maximum positive float negative value.
Deviation high alarm limit value, scaled in There is a difference in default
PV units. Deviation is the difference in value.
value between the PV and the SP. « PIDE: Default = Maximum
Deviation alarming alerts the operator to a : o positive float
et |fea|dscrepany between heprocess variale oo et Vsl 0510 masimum posiue gt | PPID:Deaul s 530
and the setpoint value. If DevHLimit < 0.0, | ">~ Default is 1.5e+38 ’ There is difference in action if
the instruction sets the appropriate bit in ’ ) Cfg_HiDevLim < 0.0. PIDE sets the
Status and sets DevHLimit = 0.0. limit to 0.0 in this case, while PPID
Valid = 0.0 to maximum positive float continues to operate with the
Default = maximum positive float negative value.
There are differences in valid
range and default values:
« PIDE:
- Valid = 0.0...Maximum positive
Deviation low alarm limit value, scaled in float
PV units. Deviation is the difference in - Default = Maximum positive
value between the PV and the SP. float
Deviation alarming alerts the operator to a Low PV deviation status threshold (PVEU). |* PPID:
. discrepancy between the process variable : T P | - Valid range = Maximum
DevLLimit REAL and the setpoint value. If DevLLimit < 0.0, Cfg_LoDevLim gzlfguﬁ Irsna]xggfgg positive float to 0.0. positive fgloat...U.O.
the instruction sets the appropriate bit in ) ) - Default is -1.5e+38.
Status and sets DevLLimit = 0.0. There is difference in action if
Valid = 0.0 to maximum positive float Cfg_LoDevLim > 0.0 (equivalent to
Default = maximum positive float DevLLimit < 0.0 in the PIDE
instruction). PIDE sets the limit to
0.0 in this case, while PPID
continues to operate with the
positive value.
There are differences in valid
range and default values:
« PIDE:
Deviation low-low alarm limit value, which - Valid range = 0.0...Maximum
is scaled in PV units. Deviation is the positive float
difference in value between the PV and - Default = Maximum positive
the SP. Deviation alarming alerts the - « PPID:
operator to a discrepancy between the Cfa_LoLoDevLi :‘F?\‘/NHIJ‘)OW PV deviation status threshold - Valid range = Maximum
DevLLLimit REAL process variable and the setpoint value. If mg_ Valid :'—maximum ositive float to 0.0 positive float...0.0
DevLLLimit < 0.0, the instruction sets the Default is -1 59+38p - - Default is -1.5e+38
appropriate bit in Status and sets ’ ’ There is difference in action if
DevLLLimit=00. Cfg_LoDevLim > 0.0 (equivalent to
Valid = 0.0 to maximum positive float DevLLimit < 0.0 in the PIDE
Default = maximum positive float instruction). PIDE sets the limit to
0.0 in this case, while PPID
continues to operate with the
positive value.
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Table 25 - Equivalent Input Parameters - PIDE Instruction and PPID Instruction (Continued)

PIDE Instruction PPID Instruction
Comment
Parameter ¥;:)2 Description Parameter Description
High—l-)liqh PV deviation status deadband
-, PVEU).
Clg-HiHiDevDB | alig = 0.0 to Cfg_HitiDevLim. Each deviation aarm i the PPID
The deadband value for the Deviation Default is 0.0. inasctruc(taivolﬁ ;g; ?tgrtgcv:lnde:dband
alarm Iimit§, which are scaled in PV units. High PV deviation status deadband (PVEU). | configuration parameter.
Deadband is the delta value between the | cfq HiDevDB | Valid = 0.0 to Cfg_HiDevLim. The tag description contains
turn-on and turn-off value for each of the Default i ; i vali .
ot e efault is 0.0. difference in valid range:
DevDeadband  |[REAL Deviation alarm limits. If DevDeadband < — PIDE: Valid _
0.0, the instruction sets the appropriate Low PV deviation status deadband (PVEU). |* :validrange =
bit in Status and sets DevDeadband = 0.0. |Cfg-LoDevDB  |Valid = 0.0 to abs (Cfg_LoDevLim). 0.0...Maximum positive float
Valid = 0.0 to maximum positive float Defaultis 0.0. . EI;]lD:C\(IJ?Irlgsraonngdein: it
Default=0.0 Low-Low PV deviation status deadband absolute valpue 9
(PVEU).
Cfg_LoLoDevDB s .
Valid = 0.0 to abs (Cfg_LoLoDevLim).
Default is 0.0.
Allow cascade/ratio mode permissive. Set
to true to allow Cascade/Ratio mode to be 1=Enable the loop to be placed into
AlowCasRat BOOL selected using either ProgCasRatReq or  [Cfg_HasCasc  |Cascade/Ratio mode. -

OperCasRatReq.
Default is false.

Default is false.

Manual mode after initialization request.
When true, the instruction is placed in
Manual mode when CVInitializing is true,
unless the current mode is Override or

Cfg_InitializeTo

1= Go to Manual loop mode when
initialization is requested

Command source works differently
in the PPID instruction, Manual

ManualAfterlnit | BOOL Hand. When ManualAfterInit is false, the  [Man (Inp_UseCVinitialVal=1). mode is switched on independently
instruction’s mode is not changed, unless Default is false. of Override or Hand.
requested to do so.
Default is false.
There is a difference in
ProgProgReq and ProgOperReq
priority in the PIDE instruction vs
PCmd_Prog and PCmd_Oper
Program program request. Set to true by priority in the PPID instruction.
the user program to request Program « PIDE: ProgOperReq wins
ProgProgReq  |BOOL locks the instruction in Program control. |PCmd_Prog (Operator to Program). The instruction | PPID has a command PCmd_Lock

When ProgValueReset is true, the
instruction clears this input to false at
each execution.

Default is false.

clears this operand automatically.
Default is false.

for locking the instruction in
program control.

There is a difference in clearing of
the parameter. PIDE clears or does
not clear in each scan based on
ProgValueReset parameter value.
PPID always clears the input
parameter in each scan.
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Table 25 - Equivalent Input Parameters - PIDE Instruction and PPID Instruction (Continued)

PIDE Instruction PPID Instruction

Parameter ¥;:)2 Description Parameter Description Comment
Program operator request. Set to true by
the user program to request Operator
control. Holding this true locks the (Program command to) select Operator
instruction in Operator control. When Program to Operator). The instruction

ProgOperReq | BOOL ProgValueReset is true, the instruction PCmd._Oper clea?s this operand automatically.
clears this input to false at each Default is false.
execution.
Default is false.
Program cascade/ratio mode request. Set The tag description contains a
to true by the user program to request Program command to select Cascade/ difference in clearing of the
Cascade/Ratio mode. When Ratio loop mode. The instruction clears :

ProgCasRatReq |BOOL ProgValueReset is true, the instruction ~ |PCmd_Casc 1110 100p MOGE. 1N€ | parameter: .

o this operand automatically. « PIDE: Clears or does not clear in

clears this input to false at each Default is false
execution. . each scan based on
Default is false. ProgValueReset parameter
Program auto mode request. Set to true by . \FI’?’IIUD?.AIways clears the input
the user program to request Auto mode. Program command to select Auto loop paraheter in each scan.

ProghutoReg | BOOL When ProgValueReset is true, the PCmd_Auto mode. The instruction clears this operand
instruction clears this input to false at - automatically.
each execution. Default is false.

Default is false.
Program manual mode request. Set to true Program command to select Manual loop
by the user program to request Hanual mode. The instruction clears this operand

ProgManualReq |BOOL mode. When ProgValueReset is true, the  |PCmd_Man automaticall P
instruction clears this input to false. Default is faI);e
Default is false. )

PIDE uses this parameter as

request to acquire Override, and

when the parameter is false, the
Program override mode request. Set to |nst§|ruct|?n staystm Override mode
true by the user program to request 1= Acquire Override (higher priority ng;IID ﬂgésrg\(}:ﬁisdé inout as level

ProgQverrideRe BOOL Override mode. When ProgValueReset is Inp_0Ovrd program logic) which means that if sgt to true '

q true, the instruction clears this input to p- 0 = Release Override. Override is requested in each sl:an
false at each execution. Default is false. d i '
Default is false. and when false, Override is

released in each scan.

For more information, see

Differences in Override on

page 259.

PIDE uses this parameter as
Program hand mode request. Set to true request to acquire Hand, and when
by the user program to request Hand the parameter is false, the
mode. This value is usually read as a 1= Acquire Hand instruction stays in Hand mode
digital input from a hand/auto station. until next request.

ProgHandReq | BOOL Wﬁen Prt?gVaIueReset is true, the Inp-Hand 8 _f Rellte.asfe lHand PPID uses Hgnd input as level,
instruction clears this input to false at elault s faise. which means that if set to true,
each execution. Hand is requested in each scan,
Default is false. and when false, Hand is released in

each scan.
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Alternative Input The following table describes input parameters in the PIDE instruction for which there are
Parameters alternative input parameters in the PPID instruction that you can use.
Table 26 - Alternative Input Parameters - PIDE Instruction and PPID Instruction
PIDE Instruction PPID Instruction
Data - - Comment
Parameter Type Description Parameter Description
PPID uses 2DOF PID algorithm and
weight on SP in proportional term
Proportional PV control request. When is configured using Cfg_PSPWeight
(true, calcula)te the proportional term Weight on SP in proportional term in 2D0F |parameter which is a REAL data
. DeltaPTerm) using the change in pracess . PID, beta gain. type.
PVEProportional |BOOL |\ 2 iaple (PVPercent). When false, use the | CT3-PSPWEIONt |yaiq— 0. 15 Setting Cfg_PSPWeight = 1.0 is
change in error (EPercent). Default is 1.0. equivalent to
Default is false. PVEProportional=True.
Cfg_PSPWeight = 0.0 is equivalent
to PVEProportional = False
PPID uses 2DOF PID algorithm and
A ight on SP in derivative term is
Derivative PV control request. When true, welgi - -
calculate the derivative term (DeltaDTerm) Weight on SP in derivative term in 2D0F configured u;{nﬁ pfg_gEE\LNsmht
- ing the change in process variable . PID, gamma gain. parameter which is a ata
PVEDerivative [BOOL | USIng! gemnp . |Cfg_DSPWeight ||,y Jammag type.
(PVPercent). When false, use the change in Valid = 0.0...15 Setting Cfa_DSPWeight = 1.0 is
error (EPercent). Default is 0.0. By gnt=110 1
Default is true equivalent to PVEDerivative = True.
’ Cfg_DSPWeight = 0.0 is equivalent
to PVEDerivative = False
Zero crossing deadband range scaled in
PV units. Defines the zero crossing
deadband range. Enter 0 to disable the . .
zero crossing deadband checking. If PV deviation deadband for PV going away | The PIDE instruction uses the Zero
ZCDeadband  |REAL ZCDeadband < 0, the instruction sets the |Cfg_DevDB from SP (PVEU). Crossing deadband.
appropriate bit in Status and disables zero Valid = 0.0 to maximum positive float. | The PPID instruction uses the PV
crossing deadband checking. dewatmn'deadbanﬂ instead.
Valid = 0.0 to maximum positive float For more information, see Zero.
Default = 0.0 Crossing Deadband and Process
Zero crossing disable request. Set to true Variable Deviation Deadband on
" . ' PV deviation deadband for PV page 254.
200ff pooL  |t0 disable zerocrossing for the deadband \ ey oy pgEqter | approaching SP (PVEU).

calculation.
Default is false.

Valid = 0.0 to Cfg_DevDB.
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Equivalent or Alternative
Input Parameters

The following table describes input parameters that can be used as follows between PIDE and
PPID instructions:

- If the PIDE instruction parameter is used one way, the new parameter in the PPID
instruction can be used the same.

« |f the parameter is used another way, then an alternative approach in the PPID
instruction must be used. This is typical for the operator inputs or commands - if they
are currently set from HMI and not accessed via Logix Designer, the operator
commands of PPID can be used instead.

If they are connected to other tags in Logix Designer, then an alternative must be used,
for example, external commands.

| Table 27 - Equivalent/Alternative Input Parameters - PIDE Instruction and PPID Instruction

PIDE Instruction PPID Instruction
Data - - Comment
Parameter Type Description Parameter Description
The tag description contains
difference in valid range.
« PIDE valid value = SPLLimit to
SPHLimit
« PPID valid value is any float.
There is no difference in the
SP operator value, scaled in PV units. SP is clamping function, so PPID setpoint
set to this value when in Operator control is also clamped between
and not Cascade/Ratio mode. If the value : : Cfg_SPLoLim and Cfg_SPHiLim.
of SPOper < SPLLimit or > SPHLmt, the Operator setingfor Sepoint loop mode |y spectic status bt for
SPOper REAL instruction sets the appropriate bit in 0Set_SP Valid an fldat 0Set_SP outside the setpoint limits
Status and limits the value that is used for Default IyS 0.0 ’ in the PPID instruction, there is a
. - general status Sts_SPClamped
Valid = SPLLimit to SPHLimit when setpoint from any source is
Default=0.0 clamped.
0Set_SP is a local tag member; it is
not available to be used in Logix
Designer application.
For more information, see
Differences in Operator Mode on
page 262.
The tag description contains
difference in valid range.
« PIDE valid value = RatioLLimit to
RatioHLimit
« PPID valid is 0.0 to maximum
positive float.
There is no difference in the
Ratiol opﬁratoq multri]plier. Eaﬂo is set clamping function, so PPID ratio is
equals this value when in Operator . . also clamped between
control. If RatioOper < RatioLLimit or > ggggﬁlﬂ%@%ﬁ'g,ﬁgrRz?itéoé,'fa%‘fe?Ode qu_RatioEoLim and
RatioOper REAL RatioHLimit, the instruction sets the 0Set_Ratio (unitless). Cfg_RatioHiLim. There is no
appropriate bit in Status and limits the - Valid = 0'0 to maximum positive float specific status bit for 0Set_Ratio
value that is used for Ratio. Default is 1.0 P ' outside the ratio limits in the PPID
Valid = RatioLLimit to RatioHLimit e instruction, there is a general
Default =10 status Sts_RatioClamped when
ratio from any source is clamped.
0Set_Ratio is a local tag member, it
is not available to be used in Logix
Designer application.
For more information, see
Differences in Operator Mode on
page 262.
Inp_UseCVInitialVal is used
identically for CV initialization.
CV initialization request. This signal is In the PPID instruction, there is a
normally controlled by the "In Hold" status different recommended way of
CVInitReg BOOL on the analog output module controlled by |Inp_UseCVInitial | 1= Initialize CV to Inp_CVInitialVal connecting primary and secondary
CVEU or from the InitPrimary output of a |Val Default is false loop using Sts_CascAvailable and
secondary PID loop. Inp_InnerAvailable.
Default is false. For more information, see
Differences in Cascade on
page 265
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Table 27 - Equivalent/Alternative Input Parameters - PIDE Instruction and PPID Instruction (Continued)

PIDE Instruction PPID Instruction
Parameter ¥;:)2 Description Parameter Description Comment
CVEU initialization value, scaled in CVEU
units. When CVinitializing is true, CVEU = Inp_CVInitialVal is used identically
CVInitValue and CV equals the for CV initialization.
corresponding percentage value. e In the PPID instruction, there is a
CVInitValue comes from the feedback of ?/naluﬁstg[;{}mllm;r_ﬁ [(3[\:/VtE0U[;er request different recommended pin for
CVinitValue REAL the analog output controlled by CVEU or | Inp_CVinitialVal Vaqi_d any float ; ’ setpoint of a secondary loop
from the setpoint of a secondary loop. Default |ys 0.0 ’ Inp_CVTrack.
Instruction initialization is disabled when : For more information, see
CVFaulted or CVEUSpaninv is true. Differences in Cascade on
Valid = any float page 265
Default =0.0
The tag description contains
differences in units and valid
range.
« PIDE uses percent and valid
values = 0.0..100.0
« PPID has CVEU and valid values
are any float.
There is no status set in the PPID
instruction when 0Set_CV is
CV operator manual value. CV equals this outside Cfg_CVEUMin and
value when in Operator Manual mode. If Cfg_CVEUMax limits (these
not Operator Manual mode, the instruction correspond to PIDE 0% and 100%).
sets CVOper = CV at the end of each . There is no specific status bit for
instruction execution. If CVOper < 0 or > (Ucpvel_:rat)or setting for CV, loop mode Manual | poo o i ihe Cfg_CVLoLim
CVOper REAL 100, or < CVLLimit or > CVHLimit when 0Set_CV Valid any float and Cfg_CVHiLim limits in the PPID
CVManLimiting is true, the instruction sets Default |ys 0.0 : instruction, there is a general
the appropriate bit in Status and limits the : status Sts_CVClamped when CV
CV value. from any source is clamped.
Valid =0.0..100.0 0Set_CV is a local tag member, it is
Default =0.0 not available to be used in Logix
Designer application.
For a workaround, see Differences
in Operator Mode on page 262.
The input value that is used for
PIDE must be scaled from % to
CVEU to use in the PPID instruction.
For more information, see
Differences In Control Variable
Related Inputs on page 259.
Operator program request. Set to true by
the operator interface to request Program (D[]ppeer?;?c)rrct%rg%%?gr?) STQAZ%E{?UG;:L““
OperProgReq  |BOOL control. The instruction clears this input  |0Cmd_Prog clears this operand adtomaticall
to false at each execution. Default is 0 p J-
Default is false. ’
Operator operator request. Set to true by
the operator interface to request Operator ([]Pprziyargor; Ctgrgg]ear';[tjotrg) STQAZCltngtprir;Eg;
OperOperReq  |BOOL control. The instruction clears this input  |0Cmd_Oper clears this operand atitomaticall
to false at each execution. Default is 0 p y-
Default is false. ’
Operator cascade/ratio mode request. Set %peer;%tgrrscl?]n&?elagg%E:;Ztl:luccatllér;q
to true by the operator interface to Operator command to select Cascade/ They are not available to use in :
request Cascade/ Ratio mode. The Ratio loop mode. The instruction clears ? : L
OperCasRatReq | BOOL instruction clears this input to false at 0Cmd-Casc this operand automatically. Logix Designer application.
each execution Defaultis 0 For more information, see
Default is false. ) Differences in Operator Mode on
; : 5 ot page 262.
perator auto mode request. Set to true .
oy e prstr et o et A
OperAutoReq | BOOL mode. The instruction clears this input to |0Cmd_Auto operand automaticall
false at each execution. Dgfault is 0 V-
Default is false. ’
Operator manual mode request. Set to Operator command to select Manual loop
true by the operator interface to request mode. The instruction clears this operand
OperManualReq |BOOL Manual mode. The instruction clears this |0Cmd_Man :

input to false at each execution.
Default is false.

automatically.
Default is 0.
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No Equivalent Input
Parameters
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The following table describes input parameters in the PIDE instruction that have no equivalent
in the PPID instruction.

Table 28 - No Equivalent Input Parameters - PIDE Instruction and PPID Instruction

PIDE Instruction

Parameter

Data Type

Description

Comment

Reset program control values. When true, all
program request inputs are cleared to false
by the instruction at each execution. When

There is no configuration parameter
for turning clearing of program
command parameters on and off in
the PPID instruction, they are always
cleared, unless
Cfg_PCmdProgAsLevel or
Cfg_PCmdLockAsLevel is set.
ProgValueReset also tracks Operator
SP and CV values by program inputs.
This is configured using the
Cfg_SetTrack parameter in the PPID
instruction. This setting not only

ProgValueReset |BOOL true and in Operator control, the instruction affects tracking the Operator value
sets SPProgram = SP and CVProgram = CV. by Program but also makes sure that
Default is false " |the values from active command
’ source are tracked by the inactive
ones for Program, Operator and
External command sources.
Valid values for the Cfg_SetTrack
parameter in the PPID instruction
are:
1= Program/Operator/External
settings tracking,
0 = No settings tracking.
Default is true.
PV high-high alarm limit value, scaled in PV
- units.
PVHHLimit REAL Valid = any float
Default = maximum positive float
PV high alarm limit value, scaled in PV units.
PVHLimit REAL Valid = any float
Default = maximum positive float
PV low alarm limit value, scaled in PV units.
PVLLimit REAL Valid = any float
Default = maximum negative float
PV low-low alarm limit value, scaled in PV
- units.
PVLLLimit REAL Valid = any float
Default = maximum negative float
PV alarm limit deadband value, scaled in PV
units. Deadband is the delta value between
the turn-on and turn-off value for each of Reolaced using tag-based alarms if
PVDeadband | REAL the PV alarm limits. If PVDeadband < 0.0, the | 76P 5C3C 1808 (€0 €
instruction sets the appropriate bit in Status Replaced usi ternal logic if
and limits PVDeadband to zero. I paqed.u3|tnq ex erng doglc '
Valid = 0.0 to maximum positive float a arlm Indica I‘" IS needed In your
Default=0.0 applicationslogc.
or more information, see
PV positive rate of change alarm limit. The | Differences In Alarming on page 248.
limit value for a positive (increasing) change
in PV, scaled in PV units per seconds. Enter
0.0 to disable positive PVROC alarm
PCROCPosLimit  |REAL checking. If PVROCPosLimit < 0.0, the
instruction sets the appropriate bit in Status
and disables positive PVROC checking.
Valid = 0.0 to maximum positive float
Default = 0.0 PV/second
PV negative rate of change alarm limit. The
limit value for a negative (decreasing)
change in PV, scaled in PV units per
seconds. Enter 0.0 to disable negative
PVROCNegLimit |REAL PVROC alarm checking. If PYROCNegLimit <

0, the instruction sets the appropriate bit in
Status and disables negative PVROC
checking.

Valid = 0.0 to maximum positive float
Default = 0.0
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Table 28 - No Equivalent Input Parameters - PIDE Instruction and PPID Instruction (Continued)

PIDE Instruction

Parameter Data Type |Description Comment

PV rate of change sample period. The time

period, in seconds, over which the rate of

change for PV is evaluated. Enter 0 to

disable PVROC alarm checking If This parameter can be used as input
PVROCPeriod REAL PVROCPeriod < 0.0, the instruction sets the | of external logic if alarm indicator is

appropriate bit in Status, and disables needed.

positive and negative PVROC checking.

Valid = any float > 0.0

Default = 0.0 seconds

Selects timing execution mode. In the PPID instruction, only periodic

0 = Periodic mode execution mode is available. The

1= Oversample mode execution period of the PID algorithm
TimingMode DINT 2 = Real time sampling mode is configured by using the

For more information about timing modes,
see Function Block Attributes.

Valid =0..2

Default=0

Execution time for oversample mode.

Cfg_ExecTime tag.

« If the scan time is > to
Cfg_ExecTime, the PID algorithm is
executed every scan, effectively
using the scan time as its

OversampleDT  |REAL Valid = 0...4194.303 seconds execution period. ,
Default =0 « If Cfg_ExecTime is> the scan time,
- - - the PID algorithm is executed with
m%t(ijtéle update period for real time sampling |  the execution interval equal to the
RTSTime DINT o time elapsed since its last
Valid =1..32.767ms execution if the elapsed time is
Default =1 greater or equal to Cfg_ExecTime.
This configuration affects only the
Module time stamp value for real time execution of the PIDE algorithm.
] sampling mode. Commands and parameter updates
RTSTimeStamp | DINT Valid = 0...32,767ms are processed on every scan,
Default =0 regardless of the Cfg_ExecTime
setting.
. Acquire PIDE AtuneData request.
AtuneAcquire BOOL Default s false.
Start Autotune request. There is no autotuner built-in
AwneStart—1BOOL  Ipotayit s false. functionality available for PPID in
- Logix Designer application.
AtuneUseGains  |BOOL Hzfeaﬁlljtt?suflgfsgalns request. We recommend that you use third-
- party tuning software when
Abort Autotune request. performing tuning with the PPID
AtuneAbort BO0L Default is false. instruction.
AtuneUnacquire |BOOL Unacquire PIDE AtuneData request.

Default is false.
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Equivalent Output

Parameters

The following table describes the equivalent output parameters between the PIDE instruction

and the PPID instruction. The parameters are a one-to-one match when you migrate from the
PIDE instruction to the PPID instruction.

Table 29 - Equivalent Output Parameters - PIDE Instruction and PPID Instruction

PIDE Instruction PPID Instruction
Data - PPID - Comment
Parameter Type Description Parameter Description
Indicates if instruction is enabled. Cleared Enable output. This output state always | PPID Val_CVOut cannot overflow, so
EnableOut 1800 |44 false if CVEU overflows. Enable0ut | rofiects Enableln input state. EnableQut always tracks Enablein.
Scaled control variable output. Scaled
using CVEUMax and CVEUMin, where
CVEUMax corresponds to 100 percent and
CVEUMin corresponds to 0 percent. This . .
CVEU REAL output typically controls an analog output |Val_CVOut (Lé]\?gugv after clamping and ramping -
module or a secondary loop. )
CVEU =(CV x CVEUSpan/100) + CVEUMin
CVEU span calculation: CYEUSpan =
(CVEUMax - CVEUMin)
Control variable output. This value is
expressed as 0 to 100 percent. CV is
oV REAL limited by CVHLimit and CVLLimit when in |Val_CVOutPerce |Loop CV after ramping and clamping _
auto or cascade/ratio mode or manual nt (percent of span).
mode if CYManLimiting is true. Otherwise
this value is limited by 0 and 100 percent.
Initialization mode indicator. CVInitializing There is a difference in the
is set to true when CVInitReq is true, condition when the status is set.
during instruction first scan, and on a true 1=CVisinitializing because of request  |PPID only sets it when
CVinitializing  [REAL to false transition of CVHealth (bad to Sts_Initializing |Inp_UseCVInitialVal or when Inp_UseCVInitialVal=1. It is not set
good). CVinitializing is cleared to false Inp_InnerAvailable=0. in the PPID instruction when
after the instruction has been initialized Inp_InnerAvailable=0, this is an
and CVInitReq is false. issue in the parameter description.
The PPID instruction status
Sts_CVRamping is set when rate of
change of Val_CVSet is limited by
Cfg_CVRoClncrLim or
Cfg_CVRoCDecrLim, while PPID only
uses one parameter CVROCLimit
for both directions.
CV rate of change alarm indicator. Set to oy . _ |There s a difference between the
CVROCAlarm  {BOOL true when the calculated rate of change | Sts_CVRamping ]R_ CVis rarrlmptlnq toward Val-CVSet, 0= Jinstryctions when current CV rate
for CV exceeds CVROCLimit. amp complete. of change is equal to to the rate of
change limit:
« PIDE: Sets CVROCAlarm status
(although the parameter
description claims that it is set
when CVROCLimit is exceeded)
« PPID: Clears Sts_CVRamping
status
Current setpoint value. The value of SP is . -
SP REAL used to control CV when in Auto or Val_SP Y:rweir?f %Evied?q used after clamping and -
Cascade/ Ratio mode. ping )
The value of SP expressed in percent of
span of PV. )
SPPercent REAL gsg;;cnent = ((SP - PVEUHin) x 100}/ Val_SPPercent |Loop SP (percent of span). -
PV Span calculation: PVSpan = (PVEUMax -
PVEUMin)
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Table 29 - Equivalent Output Parameters - PIDE Instruction and PPID Instruction (Continued)

PIDE Instruction

PPID Instruction

Parameter

Data
Type

Description

PPID
Parameter

Description

Comment

SPHAlarm

BOOL

SP high alarm indicator.
Set to true when the SP > SPHLimit.

Sts_SPHiClampe
d

1=Selected SP is being clamped at high
limit.

The PPID instruction status
Sts_SPHiClamped is equivalent to
SPHAlarm status in the PIDE
instruction.

The difference is behavior when
there is an exceptional condition.
« PIDE: SPHAlarm is not evaluated
when the SP limits configuration
is invalid (SPLimitsInv is set)
PPID: Sts_SPHiClamped is not
evaluated if SP is not held by
shed (Sts_SPHeld=0), and SP is
not set to interlock SP by shed
(Sts_IntlkSP=0), and SP clamping
limits are valid (Sts_ErrSPLim=0)
For more information, see
Differences In Alarming on

page 248

SPLAlarm

BOOL

SP low alarm indicator.
Set to true when the SP < SPLLimit.

Sts_SPLoClampl
ed

1=Selected SP is being clamped at low
limit.

The PPID instruction status
Sts_SPLoClamped is equivalent to
SPLAlarm status in the PIDE
instruction.

The difference is behavior when
there is an exceptional condition.
« PIDE: SPLAlarm is not evaluated
when the SP limits configuration
is invalid (SPLimitsInv is set)
PPID: Sts_SPLoClamped is not
evaluated if SP is not held by
shed (Sts_SPHeld=0), and SP is
not set to interlock SP by shed
(Sts_IntlkSP=0), and SP clamping
limits are valid (Sts_ErrSPLim=0)
For more information, see
Differences In Alarming on

page 248

PVPercent

REAL

PV expressed in percent of span.
PVPercent = ((PV- PVEUMin) x 100) /
PVSpan

PV Span calculation: PVSpan = (PVEUMax -
PVEUMin)

Val_PVPercent

Loop PV (percent of span).

The difference between

instructions:

« PIDE: value can be out of range
0,100%

« PPID: value is clamped to range
0,100%

REAL

Process error. Difference between SP and
PV, scaled in PV units.

Val_E

Loop errar, SP-PV for reverse action
Cfg_CtrlAction = 0, PV-SP for direct action
Cfg_CtrlAction =1(PVEU).

EPercent

REAL

The error expressed as a percent of span.

Val_EPercent

Loop error, SP-PV for reverse action
Cfg_CtrlAction = 0, PV-SP for direct action
Cfg_CtrlAction = 1(percent of span).

The difference between

instructions:

« PIDE: value can be out of range -
100%,100%

« PPID: value is clamped to range -
100%,100%

InitPrimary

BOOL

Initialize primary loop command. Set to
true when not in Cascade/Ratio mode or
when CVinitializing is true. This signal is
normally used by the CVInitReq input of a
primary PID loop.

Sts_CascAvailab
le

1=PID inner loop is available for cascade
control with an outer loop.

0 =PID inner loop is not available,
initialize outer loop to Val_SP.

In the PPID instruction, there is a
different recommended way of
connecting primary and secondary
loop using Sts_CascAvailable and
Inp_InnerAvailable.
Sts_CascAvailable values have
inverse meaning compared to
InitPrimary output parameter of
PIDE.

For more information, see
Differences in Cascade on

page 265.
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Table 29 - Equivalent Output Parameters - PIDE Instruction and PPID Instruction (Continued)

PIDE Instruction PPID Instruction
Data - PPID - Comment
Parameter Type Description Parameter Description
Windup high indicator. Set to true when CV
high or CV low limit (depending on the
; control action) or SP high limit has been . . |1=This loop winding up High, usually _
WindupHOut BOOL reached. This signal is typically used by Sts-WindupHi connects to Inp_WindupHi of outer loop.
the WindupHIn input to prevent the
windup of the CV output on a primary loop.
Windup low indicator. Set to true when CV
high or CV low limit (depending on the
. control action) or SP low limit has been . 1=This loop winding up Low, usually _
WinduplOut BOOL reached. This signal is typically used by Sts-WindupLo connects to Inp_WindupLo of outer loop.
the WindupLin input to prevent the windup
of the CV output on a primary loop.
The difference between
instructions:
« PIDE: Input ratio is written to the
Ratio REAL Current ratio multiplier. Val_Ratio Value of loop Ratio (unitless). output value in every mode
« PPID: Input ratio is written to the
output value only in Casc/Ratio
mode
1= PV deviation > High-High limit, (Val_PV-
Val_SP) >Cfg_HiHiDevLim, for gate open.
T - There is a predefined default discrete tag-
Deviation high-high alarm indicatar. Set to based alargw for the status. Set standard[J
DevHHAlarm BOOL true when PV > (SP + DEVHHL'm'.t)‘ Cleared Sts_HiHiDev configuration members of the discrete L . .
to false whenPV < (SP + DevHHLimit - i There is a difference in condition
D tag-based alarm. Access alarm elements | %'*
evDeadband) using this format: triggering the alarm status.
PPIDTag.@Alarms.Alm_HiHiDev.AlarmElem | PIDE: The deviation > the limit
ent « PPID: The deviation > the limit
— —— Another difference is that in PPID
L:I PSVP?E\S?“?FE HI'_gh |'fm't' (Val_PV- the status remains set at least for
Thore is 2 oredefingd o forﬂal}g P taq- | 25 seconds for the tag-based
Deviation high alarm indicator. Set to true b erg |s|a pr? etlf?e | Et} a”S tls?ede 39 alarm and alarm set to be able to
when PV > (SP + DevHLimit). ) ased ajarm 1or the status. Set stanaard | rqcegs i,
DevHAlarm BOOL Cleared to false when PV < (SP + Sts_HiDev configuration members of the discrete
DevHLimit - DevDeadband) tag-based alarm. Access alarm elements
using this format:
PPIDTag.@Alarms.Alm_HiDev.AlarmEleme
nt
1= PV deviation (loop error) is < Low limit,
(Val_PV-Val_SP) < Cfg_LoDevLim, for gate
open. - . .
Deviation Irzw alarm indica)tor. Set to true There is a predefined default discrete tag- tTrrI‘g[;Zr'Isng g:ggrlg?r%es'tgfuosnd'tm”
when PV <(SP - DevLLimit). based alarm for the status. Set standard ol -
DevLAtarm BOOL Cleared to false when PV > (SP - DevLLimit Sts-LoDev configuration members of the discrete  |* PIDE: The deviation < the
+ DevDeadband) tag-based alarm. Access alarm elements | negative of thelimit
using this . FP]D: The dewatmp < the Ilm]t
format:PPIDTag.@Alarms.Alm_LoDev.Alar | This is because the limit value in
mElement the PIDE instruction is set as
— — - positive value, while in the PPID
1= PV deviation (loop error)is <Low-Low |inirction as negative value.
:(Imlt, (VaI_PV—VaI_SP) < qu_LoLoDelem, Another difference is that in the
or gate open. . -
Deviation low-low alarm indicator. Set to There is a predefined default discrete tag- rePILDa:R:t;gtcggre;tsltefztra;u;
true when PV < (SP - DevLLLimit). based alarm for the status. Set standard hacer
DevLLAlarm BOOL Cleared to false when PV > (SP - Sts_LoLoDev configuration members of the discrete :ﬁgn:lg?nflosr;thfotgg abb&;:etg Elr%rcr?zss
DevLLLimit + DevDeadband) tag-based alarm. Access alarm elements |
using this format: ’
PPIDTag.@Alarms.Alm_LoLoDev.AlarmEle
ment
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Table 29 - Equivalent Output Parameters - PIDE Instruction and PPID Instruction (Continued)

PIDE Instruction PPID Instruction
Data - PPID - Comment
Parameter Type Description Parameter Description
Cascade/ratio mode indicator. Set to true _ - :
CasRat BOOL when in the Cascade/Ratio mode. Sts_Casc 1="Loop is in Cascade/Ratio mode. -
Auto BooL  [pute mode indicator. Set o true whenin gy g 1= Loop is in Auto mode. -
Manual mode indicator. Set to true when in _ -
Manual BOOL the Manual mode. Sts_Man 1=Loop is in Manual mode. -
Override is different in the PPID
. Override mode indicator. Set to true when 1=0verride is selected, supersedes Ext, |instruction. For more information,
Override BOOL in the Override mode. Sts.-Ovrd Prog, Oper. see Differences in Override on
page 259
Hand mode indicator. Set to true when in 1=Hand is selected, supersedes 0oS,
hand BO0L the Hand mode. Sts_Hand Maint, Ovrd, Ext, Prag, Oper. B
Elapsed time between updates. This is the
elapsed time in seconds used by the . Actual PID algorithm execution period _
DeltaT REAL control algorithm to calculate the process Val_ExecTime (second).
output.
Sts_PVBad status in the PPID
instruction is not only set when
Inp_PVBad = 1(similar t;] the PIDE
by _— instruction and PVFault).
Fgg?ﬁge% BOOL Process variable (PV) health bad. Sts_PVBad ! Eaﬁi\{ ”[])EuEtUVﬁlnlﬁ ir;ogré]unlcatlons, There are also other conditions
) quallty : which are not in PIDE.
For more information, see the PV
bad status section in the PPID
instruction online help.
CVFaulted - 1=CV value quality is bad or invalid or CV _
(Statusl. 2) BOOL Control variable (CV) health bad. Sts_CVBad comms fault.
Sts_HandFdbkBad in the PPID
_ . o instruction is not only set when
:-IsatgsquB]F%l)Jlted BOOL HandFB value health bad. 253_HanddekB I)r_iE\?gl?dl:[?r(ltl)?rl\]r?]cukrzi\égItlijganuailIlgy Is bad Inp_HandFdbkBad=1, but also if
) : Inp_HandFdbk value is Inf, -Inf or
NaN.
1= Error in the PPID instruction There is a difference between PIDE
PVSpaniny configuration: PV scaling limits invalid. | 2nd PPID because PPID sets
BOOL Invalid span of PV. PVEUMax £ PVEUMin. | Sts_ErrPVEU P * | Sts_ErrPVEU also when
(Status]. 4) Cfg_PVEUMin > Cfg_PVEUMax or CfaPVEUMin or Cfa_PVEUMax i
Cfg_PVEUMin is +Inf. g-r vEUTN OF LIG-FYLUTax1s
Inf, -Inf or NaN.
_ . S There is a difference how the PPID
Limits invalid: SPLLimit < PVEUMin, Lééﬁﬁ{g'ﬂ;ﬁfiﬁeg;‘iﬁ”rat'””‘ s handles invalid configuration when
SPLimitsInv SPHLimit > PVEUMax, or SPHLimit < . N M Cfg_SPHiLim < Cfg_SPLoLim.
(Statusl.8) {0 {SpLLimit.If SPHLimit < SPLLimit the (StS-ErSPLIm | Ef-SFLokim <CfgEREUHn or For more information, see the SP
instruction limits the value using SPLLimit qu-SPLoLim g Cfg-SPHiLim Handling section in the PPID
9- 9- : instructions online help.
1=Error in the PPID instruction There is a difference in the
RatioLimitsinv RatioLLimit < 0 or RatioHLimit < . - |configuration: Ratio clamping limits condition when the status is set.
(Status1. 1) BOOL RatioLLimit. Sts.ErrRatiolim invalid. PPID does not set ratio error when
Cfg_RatioLoLim > Cfg_RatioHiLim. Cfg_RatioLoLim < 0.
There is a difference between the
instructions:
« PIDE: Status CVPreviouslnv is set
regardless of the request
CVSetPrevious value
CVPrevious < 0 or CVPrevious > 100, or « PPID: Status Sts_CVPrevBad is
CVPrevious! CVPrevious < CVLLimit or CVPrevious > set only if Inp_UseCVPrev =1
TeviousInv. g CVHLimit when in Auto or Cascade/Ratio | Sts_CVPrevBad |1=Inp_CVPrev value is invalid. There is also a difference that in

(Status1. 15)

mode. The instruction limits the value of
CVir-

the allowed range:

« PIDE: Allowed range of
CVPrevious changes based on
mode

« PPID: Allowed range is always
between Cfg_CVEUMin and
Cfg_CVEUMax
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Table 29 - Equivalent Output Parameters - PIDE Instruction and PPID Instruction (Continued)

PIDE Instruction PPID Instruction
Comment
Parameter ¥;:)2 Description :::gmeter Description
There is a difference between PIDE
1=Error in the PPID instruction and PPID because PPID does not
CVEUSpaninv BOOL Invalid CVEU span. The instruction uses a Sts_ErrCVEU configuration: CV scaling limits invalid. | allow Cfg_CVEUMin > Cfg_CVEUMax
(StatusT. 16) value of CVEUMax = CVEUMin. - Cfg_CVEUMin > Cfg_CVEUMax or and sets Sts_ErrCVEU also when
Cfg_CVEUMin is +-Inf. Cfg_CVEUMin or Cfg_CVEUMax is
Inf, -Inf or NaN.
1= Error in the PPID instruction
CVLimitsin CVLLimit < 0, CVHLimit > 100, or CVHLimit configuration: CV clamping limits invalid.
(StatusL. 17) BOOL < CVLLimit. If CVHLimit < CVLLimit, the ~ [Sts_ErrCVLim  |Cfg_CVLoLim < Cfg_CVEUMin or -
: instruction limits CV using CVLLimit. Cfg_CVHiLim > Cfg_CVEUMax or
Cfg_CVLoLim > Cfg_CVHiLim.
1=Error in PPID configuration: Maximum
g:ii_;rrcvrzocm allowed CV rate of change increasing | pp|D has 2 different parameters for
CVROCLimitinv (oo, CVROCLimit < 0. The instruction disables value invalid, Cfg_CVRoClncrLim < 0. limiting increasing and decreasing
(Status1. 18 ROC limiting. Sts_ErrCVRoCDe 1= Error in PPID configuration: Maximum |rate of change and each of them
orlim allowed CV rate of change decreasing has error status.
value invalid, Cfg_CVRoCDecrLim < 0.
FFlnv (Status]. FF <-100 or FF >100. The instruction uses 1="Feedforward term Inp_FF value is
19) BOOL | tne fimited value for FF. Sts-FFBad jnyalig,
In the PIDE instruction status
: : FFPreviousinv is set regardless of
. FFPrevious < - 100 or FFPrevious > 100. _ . .
FFPreviousinv BOOL The instruction uses the limited value for |Sts_ FFPrevBad 1="Feedforward term Inp_FFPrev value is |the FFSetPrevious value. In the

(Status 1. 20)

FFoa-

invalid.

PPID instruction status
Sts_FFPrevBad is set only if
Inp_UseFFPrev=1.

PGainlnv(Status
1.22)

BOOL

PGain < 0. The instruction uses a value of
PGain = 0.

Sts_ErrPGain

1=Error in the PPID instruction
configuration: PGain invalid, Cfg_PGain <
0.

|Gainlnv

|Gain < 0. The instruction uses a value of

1= Error in the PPID instruction

(Status.23 B9 |igain=0. Sts-ErriBain | o niguration: I6ain invalid, Cfg_IGain < 0. -
: . : . 1= Error in the PPID instruction
(DSE:{TJISTZA BOOL Bg::g z g The instruction uses a value of Sts_ErrDGain (c]onfiquration: DGain invalid, Cfg_DGain < -
a 1= Error in PPID configuration: High-High
;Sr;s_ErrH|H|DevL PV deviation threshold invalid,
Cfg_HiHiDevLim < 0.
.o+ |1=Errorin PPID configuration: High PV
Sts_ErrHiDevLi e L AT
iation high-low limits invali - deviation threshold invalid, Cfg_HiDevL|
o Deviation high-low limits invalid. Low-low |, ¢ a”U 1on threshold invalid, LIg_RibevLim Each definition alarm limit in the
DevhLLimitslnv. | gg) limit <0, low limit < 0, high limit <0, or — PPID instruction has an error
(Status1. 28) high-high limit < 0. The instruction uses 0 Sts_ErrLoDevLi | 1= Error in PPID configuration: Low PV | gtatys
for the invalid limit. nfs- MTLOUEVL! 1 deviation threshold invalid, Cfg_LoDevLim '
>0.
1=Error in PPID configuration: Low-Low
Sts_LoLoDevLim [PV deviation threshold invalid,
Cfg_LoLoDevLim > 0.0.
1=Error in PPID configuration: High-High
Sts_ErrHiHiDevD PV deviation deadband invalid,
B Cfg_HiHiDevDB < 0 or Cfg_HiHiDevDB >
Cfg_HiHiDevLim.
1=Error in PPID configuration: High PV
Sts_ErrHiDevDB |deviation deg:ldhand |nVa||d,Cfg_H|DeVDB Each deviation alarm in the PPID
DevDeadbandin (g0 Deviation deadband < 0. The instruction < 0 or Cfg_HiDevDB > Cfg_HiDevLim. instruction has its own deadband

v (Statusl. 29)

uses a value of DevDeadband = 0.

Sts_ErrLoDevDB

1=Error in PPID configuration: Low PV
deviation deadband invalid, Cfg_LoDevDB
<0, or>-Cfg_LoDevLim.

Sts_ErrLoLoDev
DB

1=Error in PPID configuration: Low-Low
PV deviation deadband invalid,
Cfg_LoLoDevDB <0, or > -
Cfg_LoLoDevLim.

configuration parameter and there
are also individual error statuses.

204
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Alternative Output

The following table describes output parameters in the PIDE instruction for which there are

alternative output parameters in the instruction that you can use.
| Table 30 - Alternative Output Parameters - PIDE Instruction and PPID Instruction
PIDE Instruction PPID Instruction
Data L PPID L Comment
Parameter Type Description Parameter Description
The PPID instruction status
Sts_CVHiClamped indicates that
the calculated CV value is limited
by Cfg_CVHiLim. It can be used as
alternative if
Cfg_SkipCVManLim=0, otherwise
. -~ the indication is turned off when in
CV high alarm indicator. Set to true when oy . PRI
CVHAlarm BOOL the calculated value of Sts_CVRamping }J__CR\Q:E rin;r[::ngttgward Val CVSet L’Iﬁggal, Hand, CV initializing or CY
CV > 100 or CVHLimit. - Ramp compiete. - .
The CVHAlarm status is always
indicated in the PIDE instruction.
Additional logic is required for
exact replacement.
For more information, see
Differences In Alarming on
page 248.
The PPID instruction status
Sts_CVLoClamped indicates that
calculated CV value is limited by
Cfg_CVLoLim. It can be used as
alternative if
Cfg_SkipCVManLim=0, otherwise
the indication is turned off when in
CV low alarm indicator. Set to true when | Sts_CVLoClamp |1 _ ny i pai . Manual, Hand, CV initializing or CV
CVLAlarm—1B00L | he calculated value of CV < 0 or CVLLimit. |ed 1=CVis being clamped atlow fimit. | o
The CVLAlarm status is always
indicated in PIDE.
Additional logic is required for
exact replacement.
For more information, see
Differences In Alarming on
page 248
Zero crossing deadband indicator. When
true the value of CV does not change. If The PIDE instruction uses the Zero
ZCOff is true, then ZCDeadbandOn is set to Crossing deadband.
true when | E | is within the ZCDeadband The PPID instruction uses the PV
ZCDeadbandOn |BOOL E%%%%r}{)gﬁgffl;lissf:zlastetloﬂt]fune when || Sts_DevDBAct |1=PV deviation deadband active. Es\r”;tt;?g i[rjﬁg?r?wgrt]ﬁ]rl]r,]ssteeeag.e_ro
crosses zero and remains within the Crossing Deadband and Process
ZCDeadband range. ZCDeadbandOn is Variable Deviation Deadband on
cleared to false when | E | exceeds the page 254.
deadband range or when ZCDeadband = 0.
Program/operator control indicator. Set to |Sts_Prog 1="Program is selected. PPID has separate statuses for
ProgOper BOOL true when in Program control. Cleared to B Program and Operator command
false when in Operator control. Sts_Oper 1= Operator is selected. source.
The instruction detected one of the
following execution errors. Thisis not a _ . - Sts_NotRdy can be used as a
InstructFault BOOL minor or major controller error. Check the | Sts_NotRdy 1= PPID is not ready, see detail bits for general status indicating there is

(Status1. 0)

remaining status bits to determine what
occurred.

reason.

an issue with PPID instruction.

SPProglnv

SPProg < SPLLimit or SPProg > SPHLimit.

(Status 1.5) BOOL gl;e instruction uses the limited value for
SPOper < SPLLimit or SPOper > SPHLimit.
SPOperiny BOOL The instruction uses the limited value for
(Status. 6) sp
SPCascade < SPLLimit or SPCascade >
SPCascadelnv o | spHLimit. The instruction uses the limited

(Status1. 7)

value for SP.

Sts_SPClamped

1=Selected SP is being clamped, for
faceplate animation.

Status Sts_SPClamped is common
for all command sources and
indicates that the setpoint coming
from the selected source is out of
limits and is clamped.
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Table 30 - Alternative Output Parameters - PIDE Instruction and PPID Instruction (Continued)

PIDE Instruction PPID Instruction
Data - PPID -
Parameter Type Description Parameter Description

Comment

RatioProglnv

RatioProg < RatioLLimit or RatioProg >

Sts_RatioClamp

ed

1= Selected Ratio is being clamped, used
in faceplate animation.

Status Sts_RatioClamped is
common for all command sources
and indicates that the ratio coming
from the selected source is out of
limits and is clamped.

Sts_CVClamped

1=Selected CV is being clamped, used in
faceplate animation.

Status Sts_CVClamped is common
for all command sources and
indicates that the CV coming from
the selected source is out of limits
and is clamped.

The CV clamped status is not set in
the PPID instruction when CV is
outside Cfg_CVEUMin and
Cfg_CVEUMax limits (these
correspond to PIDE 0% and 100%).

Status Sts_CVClamped is common
for all command sources and
indicates that the CV coming from
the selected source is out of limits
and is clamped.
The CV clamped status is not set in
the PPID instruction when
Inp_0vrdCV is outside Cfg_CVEUMin
and Cfg_CVEUMax limits (these
correspond to PIDE 0% and 100%).
There is a difference in clamping of
CV in Override:
« PIDE: CVOverride is never
clamped
« PPID: Inp_OvrdCV is clamped
between Cfg_CVLoLim and
Cfg_CVHiLim limits if
Cfg_SkipManLim is set to 0

BOOL RatioHLimit. The instruction limits the
(Status1. §) value for Ratio.
. RatioOper < RatioLLimit or RatioOper >
Fsiggl?sqe%n)v BOOL RatioHLimit. The instruction limits the
: value for Ratio.
CVProg < 0 or CVProg > 100, or
CVProg < CVLLimit or
CVProglnv g R
(Status]. 12) BOOL Er\{JZrog > CVHLimit when CVManLimiting is
The instruction limits the value for CV.
CVOper < 0 or CVOper > 100, or CVOper <
CVOperlnv BOOL CVLLimit or CVOper > CVHLimit when
(Statusl. 13) CVManLimiting is true. The instruction
[imits the value for CV.
CVOverridelnv BOOL CVOverride < 0 or CVOverride > 100. The
(Status 1.14) instruction limits the value for CV.
ZCDeadbandInv BOOL ZCDeadband < 0. The instruction disables

(Status1. 25)

zero crossing deadband.

Sts_ErrDevDB

1= Error in the PPID instruction
configuration: PV deviation deadband
invalid. Cfg_DevDBEnter > Cfg_DevDB, or
Cfg_DevDB <0, or Cfg_DevDBEnter < 0.

The PIDE instruction uses the Zero
Crossing deadband.

The PPID instruction uses the PV
deviation deadband instead.

For more information, see Zero.
Crossing Deadband and Process
Variable Deviation Deadband on

page 254.
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No Equivalent Output
Parameters

The following table describes output parameters in the PIDE instruction that have no
equivalent in the PPID instruction.

Table 31- No Equivalent Output Parameters - PIDE Instruction and PPID Instruction

PIDE Instruction
— Comment
Parameter Data Type |Description
. Ratio high alarm indicator. Set to true when |RatioHAlarm and RatioLAlarm
RatioHAlarm BOOL Ratio > RatioHLimit. statuses can be replaced using
Ratio low alarm indicator. Set to true when additional logic.
RatioLAlarm BOOL ! larm in . For more information, see
Ratio < RatioL Limit. Differences In Alarming on page 248.
PV high-high alarm indicator. Set to true
PVHHAlarm BOOL when PV > PVHHLimit. Cleared to false when
PV < (PVHHLimit - PVDeadband)
PV high alarm indicator. Set to true when
PVHAlarm BOOL PV > PVHLimit. Cleared to false when PV <
(PVHLimit - PVDeadband)
PV low alarm indicator. Set to true when Replaced using tag-based alarms if
PVLAlarm BOOL PV < PVLLimit. Cleared to false when PV> | ajarm is needed in HMI.
(PVLLimit + PVDeadband) Replaced using external logic if
PV low-low alarm indicator. Set to true when |larm indicator is needed in logic.
PVLLAlarm BOOL PV < PVLLLimit. Cleared to false when PV > | For more insformation, see
(PVLLLimit + PVDeadband) Differences In Alarming on page 248
PV positive rate-of-change alarm indicator.
PVROCPosAlarm {BOOL Set to true when calculated PV rate-of-
change > PVROCPosLimit.
PV negative rate-of-change alarm indicator.
PVROCNegAlarm |BOOL Set to true when calculated PV rate-of-
change < (PVROCNegLimit x -1).
Set to true when the specified AtuneData
AtuneReady BOOL has been acquired by the PIDE instruction.
Set to true when auto tuning has been
AtuneOn BOOL initiated.
AtuneDone BOOL Set true when auto tuning has completed. Autotuning statuses have no
Set to true when auto tuning has been equivalent in the PPID instruction.
AtuneAborted BOOL aborted by the user or due to errors that
occurred during the auto tuning operation.
Set to true when the specified AtuneData
AtuneBusy BOOL could not be acquired because it is acquired
by another PIDE instruction.
There is no status DINT in the PPID
Status] BOOL Status of the function block. instruction where the individual bits
are aliased as error statuses.
. .| There is no status in the PPID
HandFBInv HandFB < 0 or HandFB > 100. The instruction |. f
(Status1. 21) BOOL uses the limited value for CV. ;Pnsﬁtrgctlon for Hand feedback out of
PVDeadbandInv 00 PVDeadband < 0. The instruction limits
(Status. 26)  |BOOL PVDeadband to zero. These error statuses are related to
PVROCLimitsin PVROCPosLimit < 0, PYROCNegLimit <0, or | \LC alarms and do fot have an
<U <t equivalent in the PPID instruction.
(status1.27) |2 | PVROCPeriod < 0. ‘
Status2 DINT Timing status of the function block.
. Invalid TimingMode value.
(Tslgltzcig%%zlnv BOOL For more information about timing modes,
’ see Function Block Attributes.
RTSMissed 00l ?nly uied in real time sampling mode. Set to
(StatusZ. 28) rue when . Stat lated to timi d
ABS | DeltaT - RTSTime | > 1(.001 second). atuses related to timing modes.
RTSTimelny There is no equivalent.
(Status?. 29) BOOL Invalid RTSTime value.
RTSTimeStampln . :
v (Status?. 30) BOOL Invalid RTSTimeStamp value.
DeltaTlnv BOOL |Invalid DeltaT value.

(Status2. 31)
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Differences In Alarming Alarming is different with the PPID instruction compared to the PIDE instruction.
« The PIDE instruction offers the following alarms:
- CV
- SP
- Ratio
- PV
- Deviation
« The PPID instruction only offers tag-based alarms. You use the Logix Alarm Manager for:
- High high deviation
- High deviation
- Low deviation
- Low Low deviation
- Interlock trip
- Instruction failure

The PPID configurations that are proposed as alternatives for PIDE alarms are as follows.

| Table 32 - Differences in Alarms

PIDE Alarm .

Alarm Indicator PPID Alarm PPID Alternative/Comment
Sts_CVHiClamped indicates that calculated CV value is limited by Cfg_CVHiLim. This status is always
cleared in Manual, Hand, CV initializing or CV shed if Cfg_SkipCVManLim is set. If the alarm indicator is
required under these conditions, additional logic is needed.

CV high CVHAlarm - e
Sts_CVLoClamped indicates that calculated CV value is limited by Cfg_CVLoLim. This status is always
cleared in Manual, Hand, CV initializing or CV shed if Cfg_SkipCVManLim is set. If the alarm indicator is
required under these conditions, additional logic is needed.

CV low CVLATarm - R
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Table 32 - Differences in Alarms (Continued)

PIDE Alarm .
Alarm Indicator PPID Alarm PPID Alternative/Comment
Sts_CVRamping can be used as an equivalent.
There is a difference between the instructions when actual CV rate of change is equal to the rate of
change limit:
CV rate-of-change | CVROCAIarm - « PIDE: sets CVROCAlarm status (although the parameter description claims that it is set when
CVROCLimit is exceeded)
« PPID: clears Sts_CVRamping status
Sts_SPHiClamped can be used as an equivalent.
The only difference is behavior when there is an exceptional condition.
SP high SPHAlarm - « PIDE: SPHAlarm is not evaluated when the SP limits configuration is invalid (SPLimitsInv is set)
« PPID: Sts_SPHiClamped is not evaluated if SP is not held by shed (Sts_SPHeld=0), and SP is not set to
interlock SP by shed (Sts_IntlkSP=0), and SP clamping limits are valid (Sts_ErrSPLim=0)
Sts_SPLoClamped can be used as an equivalent.
The only difference is behavior when there is an exceptional condition.
SP low SPLAlarm - « PIDE: SPLAlarm is not evaluated when the SP limits configuration is invalid (SPLimitsInv is set)
« PPID: Sts_SPLoClamped is not evaluated if SP is not held by shed (Sts_SPHeld=0), and SP is not set to
interlock SP by shed (Sts_IntlkSP=0), and SP clamping limits are valid (Sts_ErrSPLim=0).
Sts_RatioClamped indicates that the ratio coming from the selected source is out of limits and is
clamped. The information whether it is clamped at high limit is missing in the instruction, so additional
logic is needed to get this information in the alarm indicator.
Ratio high RatioHAlarm - - il —
PPD_Tag um_aun::.
PRD_Tog Cin_ﬂawm:':’
Sts_RatioClamped indicates that the ratio coming from the selected source is out of limits and is
clamped. The information whether it is clamped at high limit is missing in the instruction, so additional
logic is needed to get this information in the alarm indicator.
Ratio low RatioLAlarm -

LE PPD_Tag 5ts_RaticClamped RaticLAlarm
PRD_Tag Val_Ratio
ooe

£ PPD_Tag.Clg_FRatololm
(L)
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Table 32 - Differences in Alarms (Continued)

PIDE Alarm .
Alarm Indicator PPID Alarm PPID Alternative/Comment
The PV high-high alarm indicator is not available in the PPID instruction and additional logic is required
to implement an alternative.
The PVHHAIarm indicator is set to true when Inp_PV > PVHHLimit and cleared to false when PV <
(PVHHLimit - PVDeadband) or if the quality of PV input is bad.
PV high-high PVHHAlarm - ey
The PV high alarm indicator is not available in the PPID instruction and additional logic is required to
implement an alternative.
The PVHAIarm indicator is set to true when Inp_PV > PVHLimit and cleared to false when PV < (PVHLimit
- PVDeadband) or if the quality of PV input is bad.
ce o Tag o oY ﬁf}__—l,.\-S'.l.__?:'Bl: PVHARm
PV high PVHAlarm - P |
The PV low alarm indicator is not available in the PPID instruction and additional logic is required to
implement an alternative.
The PVLAlarm indicator is set to true when PV < PVLLimit and cleared to false when PV > (PVLLimit +
PVDeadband) or if the quality of PV input is bad.
PV low PVLAlarm - a—
FPD_Tag Sta_PvBad
The PV low-low alarm indicator is not available in the PPID instruction and additional logic is required
to implement an alternative.
The PVLLAlarm indicator is set to true when PV < PVLLLimit and cleared to false when PV > (PVLLLimit
+ PVDeadband) or if quality of PV input is bad.
PV low-low PVLLAlarm - s
s PP0_Tag ng_PV » PVLLLImE « PVDeadband i
250
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Table 32 - Differences in Alarms (Continued)

PIDE Alarm

Alarm Indicator PPID Alarm PPID Alternative/Comment
PV positive rate-of- PVROCPosAlarm _ The PV positive rate-of-change alarm indicator and the PV negative rate-of-change alarm indicator are
change not available in the PPID instruction and additional logic is required to implement an alternative.
Configuration parameters PVROCPosLimit, PVROCNegLimit and PVROCPeriod are used in the same way
as in the PIDE instruction.
« PVROCPosAlarm is set to true when calculated PV rate-of-change > PVYROCPosLimit.
« PVROCNegAlarm is set to true when calculated PV rate-of-change < -PVROCNegLimit.
PV negative rate-of- _ D ity
change PVROCNegAlarm .

PVRGC_Elsaad PYROCPeatiam  PYRCCHesAlarm

PPD_Tag Sta_PvBas ar PYRoC_Amrms
- FUROCPerod
ooe
]
PVRoC_Alsrms ar cup PUROCFos Al
v 4 PYROCPosLimit € PAD_Tag lng_PV >= Ing_PV_Prev + PVROCPosLimt'PVAoC_ScanTime
nom
[
ar cu BVROCHe pirm
PVROCHegLImt BPD_Tag inp_PV <= Ing_PY_Frey - PYROCHegLME"PVROC_ScanTme
noe
°
[ uove -1}
PPD_Tag bp_PY PVRoC_ScanTme
1] now

np_Py_Prev
0

The PPID instruction has an Aim_HiHiDev tag-based alarm that is defined for the Sts_HiHiDev alarm
indicator. The threshold, deadband, gating, and timing are set in configuration. Once triggered, the
TSR - Sts_HiHiDev alarm stays On for at least 2.5s, which is the time required for correct function of tag-
Deviation high-high |DevHHAlarm Alm_HiHiDev based alarms and alarm set.

The Sts_HiHiDevCmp output parameter can be used as alternative if deviation high-high alarm
indicator is needed in logic without gating functionality and the minimum On time

The PPID instruction has an Aim_HiDev tag-based alarm that is defined for the Sts_HiDev alarm
indicator. The threshold, deadband, gating, and timing are set in configuration. Once triggered, the
Sts_HiDev alarm stays On for at least 2.5s, which is the time required for correct function of tag-based
alarms and alarm set.

The Sts_HiDevCmp output parameter can be used as alternative if deviation high-high alarm indicator
is needed in logic without gating functionality and the minimum On time.

The PPID instruction has an Alm_LoDev tag-based alarm that is defined for the Sts_LoDev alarm
indicator. The threshold, deadband, gating, and timing are set in configuration. Once triggered, the
Sts_LoDev alarm stays On for at least 2.5s, which is the time required for correct function of tag-based
alarms and alarm set.

Sts_LoDevCmp output parameter can be used as alternative if deviation high-high alarm indicator is
needed in logic without gating functionality and the minimum On time.

Deviation high DevHAlarm Alm_HiDev

Deviation low DevLAlarm Alm_LoDev
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Table 32 - Differences in Alarms (Continued)

PIDE Alarm .

Alarm Indicator PPID Alarm PPID Alternative/Comment
The PPID instruction has an Aim_LoLoDev tag-based alarm that is defined for the Sts_LoLoDev alarm
indicator. The threshold, deadband, gating, and timing are set in configuration. Once triggered, the

o i Sts_LoLoDev alarm stays On for at least 2.5s, which is the time required for correct function of tag-

Deviation low-low  |DevLLAlarm Alm_LoLoDev based alarms and alarm set.
The Sts_LoLoDevCmp output parameter can be used as alternative if deviation high-high alarm
indicator is needed in logic without gating functionality and the minimum On time.
The PPID instruction has an Alm_Fail tag-based alarm that is defined for the Sts_Fail alarm indicator.
It is raised when the PPID instruction reports an Instruction Fault. The fault is reported under any of
these conditions:

Instruction failure - Alm_Fail + Setpoint (SP) bad quality, Sts_SPBad =1
« Process variable (PV) bad quality, Sts_PVBad =1
« Control variable (CV) bad quality, Sts_CVBad =1
- Hand feedback (HandFdbk) bad quality, Sts_HandFdbkBad =1
The PPID instruction has an Interlock Trip tag-based alarm that is defined for Sts_IntlkTrip.

Interlock trip - Alm_IntlkTrip It is raised when non-bypassable interlocks are not OK or bypassable interlocks are not 0K when not

bypassed.

Table 33 - Alarm Parameters

You configure the Deviation alarms parameters on the Parameters tab of the instruction
properties dialog box.

PPID - Deviation Alarms Configuration

Properties - PIDE_01

General Corfiguration  Ells/Umits  Cascade. HAama  Paameters Tag Autotune

PV Dewviation

Hgh Hgh Limt:  3.40282347+038 High Hgh Lmt
Hgh Limt

Low Low Limt -1.4028234 e 038 Low Low Limit

Deadband 00 Deadband

3402820 7e+ 008

340282347e+038

Sus: OK
Execution Order Number:  routine not verfied>>
Hever dsplay description in a outine:

oK

i
| PIDE - Deviation Alarms Configuration

Cancel

x & PRID Fropertis - PRID

Use Alsem Gate delay Limin Deadband State

| Device states
Dkl I
Device mode: LSO |ces i

252
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Migrate a PIDE Instruction to a PPID Instruction

Timing Mode Parameters
That Are Not Available In
PPID Instruction

The PPID instruction operates in Periodic mode. Oversample and Real Time Sampling are not
included. The following graphic shows where to configure the Periodic timing mode

parameters in the PPID instruction.

Figure 34 - PPID Instruction Timing Mode Parameters in Logix Designer

U — =
& PPID Properties - PPID_01 - (] X
]
» Canersl /] Bumpless program/operator/external transition
Codirand S [[] Bumpless transition from to prog B
[ [[] In everride, bypass interocks that can be bypassed
I
i w——— Acua 0000
1
Alarms -
Equation configuration
PaREIESS Control action: PID gains:
Tag @ Reverse: SP - PV () Dependent Ke, Ti, Td, Tt [¥] Bumpless gain change
) Direct: PV - SP ® Independent Kp, Ki, Kd, Kt [] Fixed bias when proportional only
[] Use error squared in proportional action
SP configuration
[] Enable SP ramp wizard [T SP tracks PV in manual
1
If deviation exceeds this value pause SP ramp (0.0 never pause):
PV deviation deadband
Deadband for PV approaching SP: PV deviation deadband action:
: ® All PID terms are suspended and CV does not move
Only integral suspended, proportional and derivative remain operational
Deadband for PV going away from SP:
1
Device state:
Device issues:
Device mode: — T
Execution order number: <routine not verified>  [_] Never display description in a routine Cancel i | Help
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Zero Crossing Deadband An adjustable deadband lets you select an error range above and below the SP where output

: does not change as long as the error remains within this range. The deadband lets you control
and.Pr.ocess Variable how closely the PV matches the SP without changing the output.
Deviation Deadband

The PPID instruction uses the PV deviation deadband instead that is more general than the
Zero Crossing deadband used in the PIDE instruction. To get the same behavior, use the
following settings.

Always set PPID.Cfg_UselntegDevDB = 0, and PPID.Cfg_DevDB = PIDE.ZCDeadband. Set
PPID.Cfg_DevDBEnter as follows:

« If PIDE.ZCOff = 0 set PPID.Cfg_DevDBEnter = 0.
« If PIDE.ZCOff =1 set PPID.Cfg_DevDBEnter = PIDE.ZCDeadband.
«  Output indicator PPID.Sts_DevDBAct is equivalent to PIDE.ZCDeadbandOn.

The PIDE PV deviation deadband parameters are defined as follows.

Parameter
Name Type

Description

Zero crossing deadband range scaled in PV units. Defines the zero
crossing deadband range. Enter 0 to disable the zero crossing
deadband checking. If ZCDeadband < 0, the instruction sets the
ZCDeadband Input appropriate bit in Status and disables zero crossing deadband
checking.

Valid = 0.0 to maximum positive float

Default = 0.0

Zero crossing disable request. Set to true to disable zero crossing for
LCOff Input the deadband calculation.
Default is false.

Zero crossing deadband indicator. When true the value of CV does not
change. If ZCOff is true, then ZCDeadbandOn is set to true when | E | is

within the ZCDeadband range. If ZCOff is false, then ZCDeadbandOn is
ZCDeadband0n Output set to true when | E | crosses zero and remains within the ZCDeadband
range. ZCDeadbandOn is cleared to false when | E | exceeds the
deadband range or when ZCDeadband = 0.

ZCDeadbandlnv Output ZCDeadband < 0. The instruction disables zero crossing deadband.

The PPID PV deviation deadband parameters are defined as follows.

Parameter
Name Type

Description

1=0nly integral term is suspended when PV deviation deadband
status is active, proportional, and derivative terms remain operational,
Cfg_UselntegDevDB |Input 0= Al PID terms are suspended and CV does not move when PV
deviation deadband status is active.

Default is false.

PV deviation deadband for PV approaching SP (PVEU).

Cfg-DevDBEnter Input Valid = 0.0 to Cfg_DevDB.

PV deviation deadband for PV going away from SP (PVEU).

Cfg_DevDB Input Valid = 0.0 to maximum positive float.
Sts_DevDBAct Output 1="PV deviation deadband active.

1= Error in the PPID instruction configuration: PV deviation deadband
Sts_ErrDevDB Output invalid. Cfg_DevDBEnter > Cfg_DevDB, or Cfg_DevDB < 0, or

Cfg_DevDBEnter < 0.

254 Rockwell Automation Publication 1756-RM100M-EN-P - October 2025



Appendix B Migrate a PIDE Instruction to a PPID Instruction

For the PIDE instruction, you configure the Zero-Crossing deadband parameters on the
Parameters tab of the instruction properties dialog box.

For the PPID instruction, you configure the Deviation deadband parameters on the
Advanced tab.

| Table 34 - Deadband Parameters

PIDE Instruction - Zero-Crossing Deadband PPID - PV Deviation Deadband
Properties - PIDE_01 x o PPO Froperties - FRID.01 - O X
General Corfiguration  EUs/Limits Cascade/Ratic Alams Parameters® Tag  Autotune ¥ Ginaral
Command source
[ Tvis[Name [Value | Tyme Description =
[l =] 1] 'SP track PV request. Set TRUE to enable i
Zor isadband ran inP. Eorcution intervat: | et 0800
BOOL Zero crossing control action request. Vhe. )
PVHHLimit 3.40282347=+038 | REAL PV high-high alam limit value, sealed in PV Equation coafiguration
) |PVHLimit 34028234 7.+038 |REAL P high clam fmi. value, scaledin PV urits. | Shed O BB D gane
() [PVLLmit -340282347e+038 | REAL PV low limit value, scaled in PV units o ¥ Reverse: 5P+ PV DependentKe T34 Tt 7] Bumpiess gain change
|| [PVLLLimit -340282347e+038 [REAL PVlowdow alam limit value, scaled in PV
| |[ ] |PVDeadband 0.0|REAL PV deadband alam limit value, scaled in P Alarses o » #® Independent Kp. Ki Kd Kt Fieed bias when proportonal only
() [PYROCPosLimt 00/REAL  |PVpostive rate of change alam limit. The . Paramters e e s i gt
) |PYROCNegLmt 00/REAL  |PVnegative rate of change alam m. Th... =
() |PVROCPeriod 0.0|REAL PV rate of change sample perod. The time. 5 R
(] [DevHHLmt 340282347038 |REAL Deviation high-high alam mit value, scale Eable 5P ramg wand P in eant
) [DevHLmt 3402023472038 |[REAL | Deviation high alarm imkt vaiue. scaled n P...
] [DevLiimt 340202347e-0%8 |REAL | Deviation low alam imit vaiue, scaled i P. H deviation exceeds this vatue pause S7 ramp (0.0 rever pavse)
1 [DevLLlmt 340262347e-038 |REAL | Deviation lowlow alam limi value. scaled |
—_ P deviation deadband
(C) Sort Parameters
Deasiand fo PV approachng 55 B deviation dessband sctien
1 B0 AR PID bt are Suspnded
Insert Factory Defauits
2 - Oely integral suspended, prope
Save Instruction Defautts boccouraabid
Status: OK |
Device state:
Execution Order Number:  <routine not verfied> | Devios vt
M . " | Device mode: —
= Execistion order numbser; «routine not verrbed s Never desplay desrpton o 8 rovting o Gamcel Hey:
Cancel Apply Help
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Control Variable Rate of
Change Limiting

256

The PIDE instruction lets you configure the CV rate of change limit in percent per second. The
PPID instruction lets you configure the CV rate of change in an increasing limit and decreasing
limit in CVEU per second.

For conversion from percent per second to CVEU per second use the following formula:
ROC (EU) = ROC (%) * (CVEUMax-CVEUMin)/100

The PIDE Control Variable Rate of Change Limiting parameters are defined as follows.

Parameter L
Description
Name Type
CV rate of change limit, in percent per second. Rate of change
limiting is only used when in Auto or Cascade/Ratio modes or
Manual mode if CYManLimiting is true.
- Enter 0 to disable CV ROC limiting. If CVROCLimit < 0, the
CVROCLimit Input instruction sets the appropriate bit in Status and disables CV ROC
limiting.
Valid = 0.0 to maximum positive float
Default = 0.0
CVROCLimitlnv Output CVROCLimit < 0. The instruction disables ROC limiting.
The PPID instruction Control Variable Rate of Change Limiting parameters are defined as
follows.
Parameter _—
Description
Name Type
Maximum allowed CV rate of change decreasing value (CVEU/
second). The CV rate of change is unlimited when decreasing if this
Cfg_CVRoCDecrLim  |Input value is 0.0.
Valid value = Any positive floating point value up to the maximum
value (default = 0.0)
Maximum allowed CV rate of change increasing value (CVEU/
second). The CV rate of change is unlimited when decreasing if this
Cfg_CVRoClncrLim Input value is 0.0.
Valid value = 0.0 to maximum positive float
Default = 0.0
. 1= Error in the PPID instruction configuration: Maximum allowed
Sts-ErrCVRoCIncriim | Output CV rate of change increasing value invalid, Cfg_CVRoClncrLim < 0.
Sts_ErrCVRoCDecrLim | Output 1= Error in the PPID instruction configuration: Maximum allowed

CV rate of change decreasing value invalid, Cfg_CVRoCDecrLim < 0.
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You configure the Control Variable Rate of Change Limiting parameters on the Parameters tab
of the PPID instruction properties dialog box.

Table 35 - CV Rate of Change Parameters

PIDE Instruction - CV Rate of Change PPID - CV Rate of Change
Properties - PIDE.01 x @ PO Propees - PO - - o x
|
Genersl Corfiguration  EUs/Umits  Cascade/Rastc  Mams  Porametens” Tag  Autotune | " Gyt I
|+ Command source :
T Hame [k Type Descripten " Advaneed !
(@] 00 low i value. This is used o set the C. s ' [REAL |
i JrgaL
COO[REAL [Feedforward value. The vakue offesdfer.__ | Aaims | T [ IRl =
1] 1 intiabzaton value. § - Faamatens 1 [ ofRAL oy bad il
] 1 intiskzation requedl. § et FF.. . | P a0 REAL 5P o Powaras (PVEL) used wian Cig_PrerlplM o ot ) The walue i cla
00[REAL HandFeedback vakue. CVseltotha v.__ = - 2 boep i on et 2
[1] walue bad heatth ndcator. § the I Ll CWPwrlip 00 [REAL Loop CV on Posenap [CVEL] wred when Cig Perlipll i not 0. Ve may be ci|
0} Tigh requesl. | | CVPptel GJSINT | Selection of Powerag st run €V in duits or Cancade O = ignore inp Jnneriv..
0[BOOL. [ ‘When TRUE. CVwll ... ' Sy HHDeim 1.50000.. |REAL gty . ¥aist =
0 “achon requenl. o calcd.. 1 L [cy Heinens 00 [REAL | Migh-High PV desiation stats deadihand (PVEL]. Vi » 0.0 10 Clg HHDedim. | | |
[} 1 oty HeeGeety 00 [REAL ey S y Inecond Vakd al ||
U0[REAL __|Propaional gan. no unks (scalar) | T it Tsoe |l g V=00 |
00] 2 | i HOeD8 010 JREAL - 1y il
00 o, | P e @
0/B0OL [Procorional PV control recuest. —=
1 T |t koDevtien 500 [FEAL | Low PV deviation satus Seeshod (PYEU), Vel = -mammum posities it 15,00
i i LoDevDE 00 [REAL Low PV devaton viatus desdbend (PVIL) Vakd = 00 to abui(tg LoDedum).
Sort Paramaters . risch c
et Eactory Defauts T
et fackory detacts
Device viate:
Setus: OK Do | - :
Execution Order Number:  <routine not verfied> Devi mode: ) (omenr] [ty | [iabdars)
[T Never displasy descrghion in 2 routine
B _! Cancel Bpoly Helps
& PO Brepaties - PRIDD1 : i ; - o x
+ Genend gL
% B it vy
+ Cammand seurce B
e Max 1000 Max: 1000|
| Leap mode
Clamping limits
Sheds
5 bmits. Rt brnits.
v v i Ton] oo wigh: 11|
Alarms
Paremeters Lowe 03] Lo o] Low
g Rabe of chismge finits
#amas OV limits.
Incmaging: | [T nerapg: g %i
Becrassigs | ag] = Besreaing: o]
| B S ©V race ol change himiting in manual or L shed
|
Device shabe:
Drevice isvees:
Device mode:
Exexution cvder number: crouticg rolverifeds || Never dapley descrigtion o 8 routing oK Lancel hpply Help |
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Control Variable

Manual Limiting PPID instruction.

The PIDE Control V

CV manual limiting in the PIDE instruction is functionally opposite of CV manual limiting in the

ariable Manual Limiting parameter is defined as follows.

Parameter

Description

CVManLimiting

Limit CV in manual mode request. If Manual mode and CYManLimiting are true, CV is limited
by the CVHLimit and CVLLimit values.
Default is false.

The PPID Control V

ariable Manual Limiting parameter is defined as follows.

Parameter

Description

Cfg_SkipCVManLim

1=Skip CV clamping in Manual loop mode and for CV from shed
0 = Always apply CV clamping.

You configure the Control Variable Manual Limiting parameters on the Parameters tab of the
PPID instruction properties dialog box.

| Table 36 - CV Limiting Parameters

| PIDE Instruction - CV Limiting in Manual Mode

Properties - PIDE_01

General Configurationn  Ells/Umits  Cascade/Flatic Mams FPorameten” Tag  Autotune

[REAL [CVlom ki v This s used 1o set the C__
CV rate of change mil. in percent per seco...
L O TR L ST
| FFn-Tintiskzation value. I FFSetProvious ..

Ffn-1

ok Cancel

PPID - CV Limiting in Manual Mode
& FPID Properses - PRID = (=] s
I
| + Genen = tame e Tpe  Decipbon
o i iy UseintegOei08 sleoot 1. = o i Z
AR BOOL 1 = Skip CV chumypng i Manual loop morde and for CV frovm shesd, 0 = Abways o
g, SkipCVManiel 1[BO0L |1 = Skip O rabe-ck-change femiting in Masusl kg mede and for CV from she._
g Cig InitakizaToMan ofpoot |1 toap made when ru
Ay Cig Seffeack 1BOOL |1 = PrograsyOperatorExtermal uettingn tracking 0 = Mo settngs tracking
Parameter: g SetTepckChrdiand o [800L 1= g track: nputs OV, 52 Ra.
g ] 0800L |1 Tels Ml i 10 Inp_IniSeK, Irphilint_
Chg_ManhoneOny 0 [BOOL 1 » Tes HMI an cbyect with more indo s avasdable.
] ot M This enabies tacepl
iy HasCaseSPhay ojpoot 1= 5P abjers
Cig b CBOOL |1 = Tells HMI 1o enable rangation 1o 8 commecied PV cbject
Cig b 6/B00L [ 1a Tets MM 1o enable ravigation o 8 comnected CV obyect
Cig Hasdper TEOOL |1 Operstor juniocied) exnts, can be selected
Cig HunCperiocked 1[B00L [ 1 = Openater Locked exis, ean be selected
g Hatireg 1[BO0L [ 1= Pragras fusiocked) exnts, can be seiscted.
Cig_HmProglocked 1 B00L 1 = Program Locked exnti, can be ielected.
e —
irmert factory defmtts
Save ntructon defmits
Device state:
Device issues:
o r ok Cancel Help
I
Ievice state:
Device isvoes:
Dievice made: — =
Exerution order numbes: <reutios ret veribeds Nover daplay desciption in # 1outing L | Hee |
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Differences In Control
Variable Related Inputs

Differences in Override

Some CV-related inputs are handled differently in the PPID instruction than in the PIDE
instruction. The following inputs are in % of span in the PIDE while their equivalent PPID
inputs are in CV EU units.

PIDE Input PPID Input
CVProg PSet_CV
CVOper 0Set_CV
CVOverride Inp_OvrdCV
CVPrevious Inp_CVPrev
FF Inp_FF
FFPrevious Inp_FFPrev
HandFB Inp_HandFdbk

To get the same behavior, the original value entering PIDE instruction must be converted to CV
EU units before entering PPID instruction as follows.

PPID_Input (EU) = CVEUMin + PIDE_Input (%) * (CVEUMax - CVEUMin)/100

Override is slightly different in the PPID instruction compared to the PIDE instruction:
« Bothinstructions use Override parameters in the instruction properties.

« The PPID instruction also uses an Override command source in the instruction
properties.

To get the same behavior, use the following settings.

If PIDE.ProgOverrideReq =1, set PPID.Inp_Ovrd = 1and Inp_OverCmd =1. PIDE.CVQverride is in
% while PPID.Inp_0vrdCV is in EU units. So the original CVOverride value must be converted to
CV EU units.

Inp_0vrdCV (EU) = CVEUMin + CVOverride (%) * (CVEUMax - CVEUMin)/100

The PIDE instruction Override parameters are defined as follows.

Table 37 - PIDE Instruction Override Parameters

Parameter

Description
Name Type P

CV override value. CV equals this value when in override mode.
This value should correspond to a safe state output of the PID loop.
If CVOverride < 0 or >100, the instruction sets the appropriate bit in
Status and limits the CV value.

Valid = 0.0...100.0

Default = 0.0

Program override mode request. Set to true by the user program to
request Override mode. When ProgValueReset is true, the
instruction clears this input to false at each execution.

Default is false.

CVOverride Input

ProgQverrideReq Input

Override Output Override mode indicator. Set to true when in the Override mode.
CVOverridelnv Output Eglr[][\:/\tlemde <0 or CVOverride >100. The instruction limits the value
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The PPID instruction Override parameters are defined as follows.

Table 38 - PPID Instruction Override Parameters

Parameter

Type

Description

Inp_Ovrd

Input

1= Acquire Override (higher priority program logic)
0 = Release Override.
Default is false.

Inp_OvrdCmd

Input

Loop mode command in Override:
0= None,

1=Manual,

2 = Auto,

3 =Cascade,

4= Normal,

5 = Start SP ramp,

6 = Stop SP ramp.

Default is 0.

Inp_OvrdSP

Input

Loop Auto SP in Override (PVEU).
Valid any float.
Default is 0.0.

Inp_OvrdSPTarget

Input

Override setting for SP target in ramp wizard (PVEU).
Valid any float.
Default is 0.0.

Override setting for time to reach SP target in ramp wizard
(seconds).

Inp_OvrdSPRampTime | Input Valid = 0.0...28800.0 seconds.

Default is 0.0.

Loop Ratio in Override (unitless).
Inp_OvrdRatio Input Valid = 0.0 to maximum positive float.

Default is 1.0.

Loop Manual CV in Override (CVEU).
Inp_OvrdCV Input Valid any float.

Default is 0.0.

1= Program/Operator/External settings track Override/Hand
gfg_SetTrack[JvrdHan Input inputs (CV, SP, Ratio).

Default is false.

1= Override supersedes Program/Operator Lock,
Cfg_OvrdOverLock Input 0= Do not override Lock.

Default is true.

1= Override bypasses (ignores) bypassable interlocks.
Cfg_Ovrdintlk Input 0 = Override abides by all interlock conditions.

Default is false.
Sts_Ovrd Output 1= Override is selected, supersedes Ext, Prog, Oper.
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l You monitor Override parameters as shown.

| Table 39 - Override Parameters

PIDE Instruction - Override Parameters PPID - Override Command Source and Parameters
e ST e T—— & PRD Propenties - PO = 0 % |
Properties - PIDE_O1 x
+ Gararsl Saatus
General Corfiguration  EUs/Limts  Cascade/Fatic  Mams Faramelers Tag  Autotune - [Command scurce I:I
Sewree eonfguratien | Cnbne command request
sy . —— e
Alarmy ? r -
Parpmeters 2
g Loop mads cwnarthips 5 owaerihip: TV awrershig Ratics owrmribip:
Follow soutce: ¥ Follow source ht Follow sounce ™. Follow source b
HandfB i v
1 | HandlFBFauk BOOL | HandFB value bad heath ndcator, Fihe
[T Sort Parameters
Insert Factory Defaults
Save instruction Defaults
| Statux: OK Device state:
l Execution Order Number.  <routine not verfied> Device imvaes:
- Device mode:
(] Newer display description in a routine
ok _ Cancel Help
ri’ PPID Properses - PRID - o % |
* Genaral

- Command source
e

'
Seurea contiguation | |1 — - - -
1 | inp Cvrdcma 6587 | Loop mode command in Ovemde: 0 s None. T » Manual 2 « &ulo. 3 » Cascad...
Liunied 1 |inp.Owaze: 00[REAL | Loog Aute SP in Override (PVEL. Vabd any float.
i | g DS Target o0 [REAL ety
s | | g oomdonampTime. 0.0 [REAL - h 3P target i Vabd =0
Parsmaters ! inp Drrdfatia o [REAL Loop Rato s ris). Vol =
e || np ey 0 [REAL | Loop Masual CV in Overside {CVELL. Valid any float.
| |InpEatinin ojpoot |1 : 1 Ao Eatermal acquesmisn,
| 7 [inppeset ofsoot |1 an ascred
| [l AowDratie 1[BOOL [ = Aow Mantensres 1o sable slarms.
||l mtowShebve eoot |1
[T ofsoot |1 Rt 0
| |icta Haaane ofsoot |1 e locp o
[ 1[BO0L | 1= Enable the loop 1o be placed ko Auto mods.
1 [t Haaban $1800L | 1= Enabde the oop to be plced o Manual mode.
| [ HasSoRamp 6[BO0L | 1w Enable the $7 ramp wiazaed function.
Sort Barametens
Device states
Dievice insues:
Divice med:
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Differences in
Operator Mode
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In the PIDE instruction, operator mode related members are standard input parameters. In the
PPID instruction, operator mode related members are private members that are not accessible
in Logix Designer application. Their primary purpose is to be connected to operator faceplate

objects.

PIDE instruction Operator inputs can be used in Logix program. In such a situation, a different
setup should be implemented for PPID, for example, using External mode. For more
information. see the PPID instruction help for details.

The PIDE instruction Operator parameters are defined as follows.

Table 40 - PIDE Instruction Input Parameters Related to Operator Mode

Parameter

Description

SPOper

SP operator value, which is scaled in PV units. SP is set to this value when in Operator
control and not Cascade/Ratio mode. If the value of SPOper < SPLLimit or > SPHLimit, the
instruction sets the appropriate bit in Status and limits the value that is used for SP.
Valid = SPLLimit to SPHLimit

Default = 0.0

RatioOper

Ratio operator multiplier. Ratio is set equal to this value when in Operator contraol. If
RatioOper < RatioLLimit or > RatioHLimit, the instruction sets the appropriate bit in Status
and limits the value that is used for Ratio.

Valid = RatioLLimit to RatioHLimit.

Default=1.0

CVOper

CV operator manual value. CV equals this value when in Operator Manual mode. If not
Operator Manual mode, the instruction sets CV0Oper = CV at the end of each instruction
execution. If CV0Oper < 0 or > 100, or < CVLLimit or > CVHLimit when CVManLimiting is true,
the instruction sets the appropriate bit in Status and limits the CV value.

Valid = 0.0...100.0.

Default = 0.0

OperProgReq

Operator program request. Set to true by the operator interface to request Program
control. The instruction clears this input to false at each execution.
Default is false.

OperOperReq

Operator operator request. Set to true by the operator interface to request Operator
control. The instruction clears this input to false at each execution.
Default is false.

OperCasRatReq

Operator cascade/ratio mode request. Set to true by the operator interface to request
Cascade/ Ratio mode. The instruction clears this input to false at each execution.
Default is false.

OperAutoReq

Operator auto mode request. Set to true by the operator interface to request Auto mode.
The instruction clears this input to false at each execution.
Default is false.

OperManualReq

Operator manual mode request. Set to true by the operator interface to request Manual
mode. The instruction clears this input to false at each execution.
Default is false.
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The PPID instruction Operator parameters are defined as follows.

Table 41 - PPID Instruction Private Input Parameters Related to Output Mode

Parameter

Description

0Set_Ratio

Operator setting for Ratio, loop mode Cascade/Ratio and Ratio enabled (unitless).
Valid = 0.0 to maximum positive float.
Default is 1.0.

0Set_SP

Operator setting for Setpoint, loop mode Auto (PVEU).
Valid any float.
Default is 0.0.

0Set_CV

Operator setting for CV, loop mode Manual (CVEU).
Valid any float.
Default is 0.0.

0Cmd_Oper

Operator command to select Operator (Program to Operator). The instruction clears this
operand automatically.
Default is 0.

0Cmd_Prog

Operator command to select Program (Operator to Program). The instruction clears this
operand automatically.
Default is 0.

0Cmd_Auto

Operator command to select Automatic loop mode. The instruction clears this operand
automatically.
Default is 0.

0Cmd_Casc

Operator command to select Cascade/Ratio loop mode. The instruction clears this
operand automatically.
Default is 0.

0Cmd_Man

Operator command to select Manual loop mode. The instruction clears this operand
automatically.
Default is 0.
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Migrate a PIDE Instruction to a PPID Instruction

You monitor Operator parameters as shown.
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Appendix B Migrate a PIDE Instruction to a PPID Instruction

Differences in Cascade The cascade mode behaves slightly differently in the PPID instruction than in the PIDE
instruction.

PPID uses Inp_CascSP instead of SPCascade in the PIDE instruction. To enable Cascade mode,
set Cfg_HasCasc instead of AllowCasRat in the PIDE instruction. To select Cascade mode use
PCmd_Casc, 0Cmd_Casc or XCmd_Casc instead of ProgCasRat or OperCasRat in the PIDE
instruction.

Use Cfg_HasRatio instead of UseRatio and PSet_Ratio, 0Set_Ratio or XSet_Ratio instead of
RatioProg and RatioOper in the PIDE instruction.

Windup in the PPID instruction is handled by Sts_WindupLo and Sts_WindupHi connected to
Inp_WindupLo and Inp_WindupHi analogically to use of WindupLOut, WindupHOut, WindupLIn,
and WindupHIn in the PIDE instruction.

To ensure bumpless transfer, the outer loop CV tracks the inner loop SP when the inner loop
does not accept the cascade SP. This is implemented by connecting Sts_CascAvailable and
Val_SP from the inner loop with Inp_InnerAvailable and Inp_CVTrack from the outer loop. This
mechanism replaces connection of InitPrimary and SP with CVInitReq and CVInitValue in the
PIDE instruction.

The Cascade mode is indicated by Sts_Cas instead of CasRat in the PIDE instruction.

For more information, and examples, see the online help for the PPID instruction.

Differences in PV Clamping  1he PV value outside EU limits is handled differently in the PPID instruction than in the PIDE
instruction. Any PV value outside the PV EU scaling limits is clamped by the EU limits in the
PPID instruction so the percentage value Val_PVPercent used for CV output calculation is
always between 0% and 100%.

The PIDE does not clamp the PV value and therefore the percentage value PVPercent can be
outside the 0% and 100% range. If your PIDE was designed so that PV value reqularly exceeds
EU limits, then you must extend PV limits when converting to PPID.

Keep in mind that when changing EU scaling limits, PID gains must be changed accordingly to
get equivalent output calculation. Conversion formulas are as follows.

Gain_new = Gain_old*(PVEUMax_new - PVEUMin_new)/ (PVEUMax_old - PVEUMin_old)
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Differences in Control There are two differences between parameters related to CV scaling and limits in the PIDE and

Variable scaling and Limits " mg\tlr:'Ct:]onS.dl limit ti tin the PIDE instructi din EU in the PPID
. . . igh and low limits are set in percent in the instruction and in EU in the
conflguratlon instruction.

« Inthe PIDE instruction, it is allowed to set CVEUMax to be less than CVEUMin.

CV scaling parameters and limits in the PPID instruction should be set in the following way
based on the corresponding PIDE instruction parameters, depending on the configuration of
CVEUMin and CVEUMax parameters in the PIDE instruction.

If CVEUMin < CVEUMax, then set the parameters of the PPID instruction as follows:
«  Cfg_CVEUMin = CVEUMin
» (fg_CVEUMax = CVEUMax
«  Cfg_CtrlAction = ControlAction
+  Cfg_CVLoLim = CVEUMin + CVLLimit (%) * (CYEUMax - CVEUMin)/100
«  Cfg_CVHiLim = CVEUMin + CVHLimit (%) * (CVEUMax - CVEUMin)/100

If CVEUMin > CVEUMax, then set the parameters of the PPID instruction as follows:
+  Cfg_CVEUMin = CVEUMax
» Cfg_CVEUMax = CVEUMin
»  Cfg_CtrlAction = inverse of ControlAction
«  Cfg_CVLoLim = CVEUMin - CVHLimit (%) * (CVEUMin - CVEUMax)/100
«  Cfg_CVHiLim = CVEUMin - CVLLimit (%) * (CVEUMin - CVEUMax)/100

The CV output in engineering units in the PPID instruction parameter Val_CVOut will be equal to
CVEU in the PIDE instruction, but CV in percent Val_CVOutPercent will be equal to 100 - CV.

Autotuning is Not Available it Logix Designer application, version 38.00.00, the PPID instruction does not support
In the PPID Instruction Autotuning.

We recommend that you use third-party tuning software when performing tuning in the PPID
instruction.
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Appendix C

Change Log

History of Changes

This appendix contains the new or updated information for each revision of this
publication. These lists include substantive updates only and are not intended to reflect all
changes. Translated versions are not always available for each revision.

1756-RM100L-EN-P, November 2022

Change

Added GuardLogix XT catalog numbers

Updated unconnected message buffers information
Updated Minor Fault on Overflow

1756-RM100K-EN-P, March 2022

Change

Added in support for FLEX 5000® I/0 Page

Added FactoryTalk® Logix Echo ControlLogix 5580

Added SFC Reset Affect on Active Step

Updated the redundant systems Product Comparisons table with support for Gigabit Ethernet and CIP Security™

1756-RM100J-EN-P, December 2020

Change
Add Controller Memory Usage

1756-RM100I-EN-P, December 2020

Change

Added ControlLogix 5580 and Compact Logix 5380 Pracess controller catalog numbers.

Added ControlLogix 5580 No Stored Energy (NSE) and ControlLogix-XT 5580 controllers catalog numbers.
Added Firmware Upgrade Guidelines for Safety Controllers.

Added Replacement Considerations with Redundant Systems.

1756-RM100H-EN-P, May 2020

Change
Added information regarding Compact GuardLogix 5380 SIL 3 controllers.
Additional Resources moved to a new page.
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Appendix C History of Changes

1756-RM100G-EN-P, October 2019

Change

Corrected number of supported axes for 5380 controller (supported number is 32).

Added Appendix A: Replacement Considerations for 1768-L4 and 1769-L3 Controllers

1756-RM100F-EN-P, October 2018

Change

Added information regarding GuardLogix 5580 and Compact GuardLogix 5380 controllers.

Added Chapter 4: Replacement Considerations with Safety Applications

Added information on the AXIS_CIP_Drive Data Type for Studio 5000 Logix Designer® V31.00.00

1756-RM100E-EN-P, December 2016

Change

Additional new features and future features

Information about the 5069-L350ERM, 5069-L.380ERM, and 5069-L3100ERM controllers

1756-RM100D-EN-P, September 2016

Change

New and Future Features in Studio 5000 Logix Designer

Replacement Considerations with CompactLogix Systems

EtherNet/IP Modes with CompactLogix 5380 controllers

Late Binding of 1/0 Data

1/0 Data Manipulation

Diagnostics and Status Indicators with CompactLogix Systems

Examples of CompactLogix 5380 System Configurations

1756-RM100C-EN-P, November 2015

Change

Updated the Axes/ms over EtherNet/IP port specification

1756-RM100B-EN-P, November 2015

Change

Added product comparison between ControlLogix 5580 and ControlLogix 5570 controllers

Added controller dimension information

Added connector and status indicator information

Added information on how to configure the controller

Added controller reset button information

Added communication options information

Removed installation information
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GSV of safety attributes 117
safety tags 120

produce/consume 120
SBR

JSR/RET max inputs or outputs 154
SD card 47

serial communication

CompactLogix 1768-L4 controller 221
CompactLogix 1769-L3 controller 221
ShareUnusedTimeSlice 178

software

configure the controller
Compact GuardLogix 5380 94
CompactLogix 5380 94
ControlLogix 5580 33
ControlLogix 5590 controller 63
GuardLogix 5580 33

Logix Designer application
Advanced tab 37, 44, 97
binary files 50, 112
Capacity tab 39, 69, 100
controller properties 36, 64, 96
import project 50, 112
Internet Protocol tab 41, 70
Memory tab 38, 99
Network tab 73
new project dialog box 35, 63, 95
Port Configuration tab 42, 71
Project tab 98
project upload fidelity 51, 112
Security tab 43, 74, 101
UDT 50, 12
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CompactLogix 5380 controller 94
ControlLogix 5580 controller 33
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GuardLogix 5580 controller 33
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Compact GuardLogix controllers 84,
209
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ControlLogix controllers 24, 55
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motion
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209
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ControlLogix 5590 controllers 58
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wire category
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ControlLogix controllers 26, 56
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Ethernet ports 53, 81
SOR 147

SORT 147
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Compact GuardLogix 1768-L4 controller 215
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LINK A1and LINK A2 indicators 196
MOD power indicator 197
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MCR placement 157
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structured text

status flags not allowed 165
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do not affect math status flags 169
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system overhead time slice 37, 97

T
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Tasks web page

Compact GuardLogix 5380 controller 200

CompactLogix 5380 controller 200
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temperature
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TOD
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Rockwell Automation Support

Use these resources to access support information.

Find help with how-to videos, FAQs, chat, user forums, Knowledgebase, and product

i e . !
Technical Support Center notification updates. rok.auto/support
Local Technical Support Phone Numbers Locate the telephone number for your country. rok.auto/phonesupport
Technical Documentation Center E]u;ﬁhlaylsaccess and download technical specifications, installation instructions, and user rok.auto/techdocs
Literature Library Find installation instructions, manuals, brochures, and technical data publications. rok.auto/literature
Product Compatibility and Download Center Download firmware, associated files (such as AOP, EDS, and DTM), and access product
(pcoc) release notes. tok.auto/peds

Documentation Feedback

Your comments help us serve your documentation needs better. If you have any suggestions on how to improve our content, complete the
form at rok.auto/docfeedback.

Waste Electrical and Electronic Equipment (WEEE)

At the end of life, this equipment should be collected separately from any unsorted municipal waste.

Rockwell Automation maintains current product environmental compliance information on its website at rok.auto/pec.

Allen-Bradley, ArmorBlock, Compact 5000, Compact I/0, CompactBlock, CompactLogix, ControlFLASH, ControlFLASH Plus, ControlLogix, ControlLogix-XT, Data Highway Plus, DH+, expanding
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POINT I/0, POINT Guard I/0, PointMax 1/0, PowerFlex, Rockwell Automation, Rockwell Software, RSLogix 5000, SequenceManager, SLC, Stratix, Studio 5000, Studio 5000 Automation Engineering
& Design Environment, Studio 5000 Logix Designer, and SynchLink are trademarks of Rockwell Automation, Inc.

CIP, CIP Safety, CIP Security, CIP Sync, ControlNet, DeviceNet, and EtherNet/IP are trademarks of ODVA, Inc.
Trademarks not belonging to Rockwell Automation are property of their respective companies.
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