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Important User Information

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

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

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

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

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

liability for actual use based on the examples and diagrams.

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

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

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

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

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

> D>

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

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

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

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

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

> B> >

Allen-Bradley, ControlLogix, Data Highway Plus (DH+), Rockwell Software, Rockwell Automation, Studio 5000, Studio 5000 Automation Engineering & Design Environment, and Studio 5000 Logix Designer are
trademarks of Rockwell Automation, Inc.

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

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

New and Updated This table contains the changes made to this revision.
Information Topic Page
Added references to 1756-DHRIOXT module Throughout
document
Added Installation chapter 37

Added hazardous information warnings and attentions to Installation chapter 37-40

Added references to Studio 5000 Throughout
document

Rockwell Automation Publication 1756-UM514C-EN-P - June 2014 3
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Summary of Changes

Notes:
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Preface

Purpose of This Manual

This manual describes how to understand, configure, and troubleshoot your
ControlLogix® Data Highway Plus™ Remote I/O (1756-DHRIO)
communication interface module and ControlLogix Data Highway Plus Remote
I/O extreme temperature communication interface module.

This manual also provides step-by-step procedures on how to:

o use the 1756-DHRIO and 1756-DHRIOXT modules to send DH+™
messages between ControlLogix controllers, PLC and SLC controllers in
DH-+ applications.

e connect ControlLogix controllers to remote I/O and send block transfers

via the 1756-DHRIO and 1756-DHRIOXT module.

Throughout this manual, we describe ControlLogix systems that use the
1756-DHRIO and 1756-DHRIOXT modules and ControlLogix controllers.
Multiple ControlLogix controllers are available. The examples contained in this
manual do not call out catalog numbers for ControlLogix controllers. Whenever
a controller is shown, any of the controllers apply.

Rockwell Automation Publication 1756-UM514C-EN-P - June 2014 1n
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Preface

Studio 5000 Environment

Additional Resources

12

The Studio 5000 Automation Engineering & Design Environment™ combines
engineering and design elements into a common environment. The first element
in the Studio 5000° environment is the Studio 5000 Logix Designer™ application.
The Logix Designer application is the rebranding of RSLogix™ 5000 software
and continues to be the product to program Logix5000™ controllers for discrete,
process, batch, motion, safety, and drive-based solutions.

Rockwell Software

Studio 5000 _

Logix Designer

Rockwell
@ Aler-Bradicy « Rockwel Sottware  AMTomation

Copynghl © 2014 Rockwed Automabion Technologes, Inc.
AT Fighls Fleserved. Thes program ks peobecled by US. and Infemabonal copynghl lws

The Studio 5000 environment is the foundation for the future of Rockwell
Automation® engineering design tools and capabilities. This environment is the
one place for design engineers to develop all elements of their control system.

These documents contain additional information concerning related products
from Rockwell Automation.

Resource Description

ControlLogix Controllers Selection Guide, Provides information and specifications for ControlLogix

publication 1756-5G001 controllers

Industrial Automation Wiring and Grounding Guidelines, Provides general guidelines for installing a Rockwell

publication 1770-4.1 Automation industrial system.

Product Certifications website, http://www.ab.com Provides declarations of conformity, certificates, and
other certification details.

You can view or download publications at

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

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

Rockwell Automation Publication 1756-UM514C-EN-P - June 2014
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Chapter 1

What This Chapter Contains

What the Module Does

About the Module

This chapter describes the 1756-DHRIO and 1756-DHRIOXT modules and

what you must know and do before you begin to use it.

Topic Page
What the Module Does 13
Routing Limitations 14
Module Features 16
Prevent Electrostatic Discharge 19
Removal and Insertion Under Power 19

The Data Highway Plus/RIO module supports the following types
of communication:

o Data Highway Plus™ (DH+) Messaging

o Control and Information Protocol (CIP) Messaging

e Remote I/O

You can send messages between devices on DH+ networks and devices on other
networks such as ControlNet, Ethernet, or other DH+ networks.

A 1756-DHRIO channel functions as a scanner by using remote I/O
functionality. The module transfers discrete and block-transfer data with remote
I/0 devices. This module enables connection to multiple remote I/O adapters.

Rockwell Automation Publication 1756-UM514C-EN-P - June 2014 13
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Chapter 1

About the Module

Routing Limitations The modules can route a message through as many as four communication

networks and three chassis. This limit applies to only the routing of a message
and not to the total number of networks or chassis in a system.

DH+ and CIP Messaging

The modules allow an information exchange between devices, such as
ControlLogix controllers, PLC and SLC controllers.

With these modules, you can exchange information in any of the following
scenarios:

e Between PLC or SLC controllers on different networks

o Between the ControlLogix controllers and a PLC or SLC controller on
different networks

e Between ControlLogix controllers on different networks

The figure shows an example system. Two ControlLogix chassis link Data
Highway Plus networks. Communication between PLC-5° programmable
controllers on different networks is accomplished in the same manner used for

communication within a network.

Data Collection and
Recipe Management

Programming
Terminal

OI= 7l | ControlLogix [0} @ ControlLogix
Chassis Chassis

14

@ 9] ] S
Data Highway Plus Data Highway Plus
ﬂlﬂﬁ M| /o
(e | W || “TeTEETE [EEE ||
PLC-5 SLC500 PLC-5 SLC500

4275
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About the Module  Chapter 1

Remote /0

When a channel on the module is configured for Remote I/O, the module acts as
a scanner for the remote I/O network. The ControlLogix controller
communicates to the module’s remote I/O scanner to send and receive the I/O
on the remote I/O network.

The figure shows an example system.

ControlLogix Controller ~—— / @ \ / @ \‘

[
o |=-= ‘ 1771-ASB

1756-DHRIO

ControlLogix
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o000
o000
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000
o000
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ooo
oooo
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Remote 1/0 PLC-5/20 in Adapter Mode
pu RN
EDDDDDDDDDDDDDDDD
[

[} m—
BCa or—

1794-FLEX1/0

41276
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Chapter 1

About the Module

I Module Features

16

Side
view

o

The figure shows the external features of the 1756-DHRIO and
1756-DHRIOXT modules.
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Other module features include the following:

Routing table that enables DH+ devices to use the modules and
ControlLogix chassis to access other networks

Routing communication to and from other modules

No limit on number of modules per chassis, to the total number of
available slots and the capabilities of the power supply

Can be removed and inserted under power without disrupting power to
other modules in the chassis

Rockwell Automation Publication 1756-UM514C-EN-P - June 2014
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About the Module

Chapter 1

Network type
switches (behind
cover)

Configure Switches

Before installing the module, you must set the network type switches for DH+ or
RIO, depending on your application. For a channel configured as DH+, you
must also select a node address within the range of 00-77. Node addresses are set

and displayed in octal.

IMPORTANT

3), Channel B is disabled.
Also, node address switches do not apply if you are using remote 1/0.

If your module uses the 230k DH+ network (that is Channel A switch set to

Set the network type and node address switches as shown in the Figure.

|| o
Node type
switches (behind
cover)

To Specity Network Type | _Sot Swiches

DH: - 57.6€ 0

U

SSaUppy § [2ulely
(so1)
IS

(s1)
§ymg

TiS0d 01 Ul Umoys

SSaPPY ¥ [3uUe)
(so1)

Z youmg

1O
9 9
9] |69 [s9.] |59
v(Do| vE0 o |v(A)o
e | e ] e |eFh

-

-

This example shows channel A
set for DH+ and channel B set

RIO

Specify Network Type

Set Switch

Channel
A

DH+ - 57.6K

0

RIO Scanner

DH+- 115K

DH-+- 230K

(Only channel A supports 230K
DH+. Channel B is disabled in this
mode.)

1
2
3

Not used

Channel
B

N\

DH+-57.6K

RIO Scanner

DH+- 115K

Not used

This example shows the channel A node
address at 010 and channel B at 024

These node switches are not used with RIO.
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Chapter1  About the Module

Alphanumeric Indicators

Alphanumeric status indicator illuminates and cycles through a
sequence of messages (described in the table on the following page).

6 [ H+/RIO
S Eew N N Fr W
v%m %ﬁwm Ten gy
S gx, .%g&;w é’ﬁ:i ok ™
o o
CHA CHB OK
°, ww —
%%
AN

4324

At power-up the module’s alphanumeric display begins a cycle through the
following sequences.

o Channel A and the network used for channel A - DH+ or RIO
o Channel A node address, if used for DH+

o Channel A status

¢ Channel B and the network used for channel B - DH+ or RIO
o Channel B node address, if used for DH+

¢ Channel B status

This sequence runs continuously during normal module operation.

EXAMPLE For example, if your module uses the following:
« (Channel A for DH+ with node address 14
«  Channel B for RIO
and the channels are operating properly, you see the following sequence:
« ADH, A#14,A 0K, B10, SCAN, B OK

For a detailed list of the status and error messages that can be displayed across the

alphanumeric indicators, and for troubleshooting information, see Chapter 13.
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Prevent Electrostatic The Data Highway Plus module is sensitive to electrostatic discharge.

Discharge

which can cause internal damage and affect normal operation. Follow

2 ATTENTION: This equipment is sensitive to electrostatic discharge,

these guidelines when you handle this equipment:

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

Do not touch connectors or pins on component boards.
Do not touch circuit components inside the equipment.
Use a static-safe workstation, if available.

Store the equipment in appropriate static-safe packaging when not in
use.

Removal and Insertion Under You can install or remove the module while chassis power is applied if you
Power observe the following precautions.

power is on, an electrical arc can occur. This could cause an explosion in

2 WARNING: When you insert or remove the module while backplane

hazardous location installations. Be sure that power is removed or the
area is nonhazardous before proceeding.

Repeated electrical arcing causes excessive wear to contacts on the module and its
mating connector. Worn contacts can create electrical resistance that can affect

module operation.
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Notes:
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Chapter 2

Using the Data Highway Plus Network

This chapter describes the basics of Data Highway Plus (DH+) and the

operation of a DH+ network.

Topic

Page

What Is Data Highway Plus?

21

Connect Devices to the DH-+ Network

23

Two Methods of Communication Over a DH-+ Network

25

Use DH+ Messaging

25

Configuration Information in DH+ Messaging

32

Application Timeout

33

Example DH-+ Routing Configuration

34

Use Control and Information Protocol (CIP) Messaging

35

What Is Data H|ghway Plus?  On the most basic level, Data Highway Plus is a wire or cable and a protocol that
connects computers and peripheral devices so that they can communicate. The
wire used for a network is called the network medium.

A DH+ link transfers data between ControlLogix controllers, PLC and SLC
controllers, and other devices that use the DH+ network. These devices are
called stations. You can connect a maximum of 32 stations to one DH+ link.

Rockwell Automation Publication 1756-UM514C-EN-P - June 2014
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Link Design

When you design your DH+ link, use good design practices, including laying out
the link before installation. We also recommend you consider the following when
designing your DH+ link:

o All performance requirements
¢ Maintenance

o Possible future changes to the link

Use al1770-CD (Belden 9463) cable to connect your 1756-DHRIO module to
DH+. Use a Belden 89463 cable to connect your 1756-DHRIOXT module to
DH+. Connect a DH+ network by using a daisy chain or trunk line/drop line
configuration.

Trunk Line/Drop Line Considerations

When using a trunk line/drop line configuration, use 1770-SC station
connectors and follow these cable-length guidelines:

o trunk line-cable length - depends on the communication rate of the link

o drop-cable length - 30.4 m (100 cable-ft.)

Verify that your system’s design plans specify cable lengths within allowable
measurements.

IMPORTANT The maximum cable length for DH+ depends on the transmission rate.
Configure all devices on a DH-+ link to communicate at the same
transmission rate.

For daisy chain configurations, use the following table to determine the available
total cable length.

A DH+ link using this communication rate: Cannot exceed this cable length:
57.6 kbps 3,048m (10,000 ft)

115.2 kbps 1524m (5,000ft)

230.4 kbps 762m (2,500 ft)

For proper operation, terminate the ends of a DH+ link by using the external
resistors shipped with the module. The following table lists the resistors you can
use with each communication rate.

If your DH+ 1/0 link operates at: Use this resistor rating:
57.6 kbps 150Q

115.2 kbps 150 Q2

230 kbps 82Q
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Chapter 2

Programming Terminal Port

The programming terminal connector is the same physical link as Channel A.

Programming Terminal Connector —

Channel A

] 41279

IMPORTANT

When configuring the module switches, remember the programming

terminal connector can be used only if Channel A is set for DH+.

Connect Devices to the DH+ The following table lists the devices you can connect to a DH+ link.

Network
To: You can use: (at. No.: Required
Cables(™:
Connect PLC-3 family processors to DH+ Scanner Communication Adapter Module 1775-S5 1770-CD or
Belden 89463
1775-SR5
Connect PLC-5 family processors to DH+ (lassic and Enhanced PLC-5 processors using on-board DH+ ports 1785-Series 1770-CD or
Belden 89463
ControlNet and EtherNet PLC-5 processors using on-board DH+ ports
Connect SLCs to DH+ SLC5/04 Controller 1747-Series 1770-CD or
Belden 89463
Connect Pl systems to DH-+ Resource Manager Module 5130-RM1 1770-CD or
Belden 89463
Resource Manager Module 5130-RM2
Data Highway/Data Highway Plus 5130-KA
Communication Interface Module
Perform data transmission, management, and local network KTX Communication Interface Card 1784-KTX 1770-CD or
diagnostics over DH+ network Belden 89463
Perform data transmission, management, and local network KTXD Communication Interface Card 1784-KTXD 1770-CD or
diagnostics over DH+ network Belden 89463
Add memory, storage, and 1/0 capabilities to computers through PCMK Communication Card 1784-PCMK PCM6/B cable
DH+ assembly
Connect other SLC controllers to DH+ SLC5/04 1747-Series 1770-CD or
Belden 89463
Connect AutoMax to DH+ AutoMax DH+ Interface 57C-442 1770-CD or
Belden 89463

(1) Use 1770-CD for 1756-DHRIO modules and Belden 89463 for 1756-DHRIOXT modules.
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Application Guidelines

Consider the following application guidelines when configuring a DH+ link for
your system:

Minimize the number of DH+ nodes to achieve acceptable response times.
Keep in mind the size and frequency of messages exchanged between
devices.

Limit the number of stations on your network when you are trying to
achieve the fastest control response time. Establish separate DH+
networks to bring-on additional stations.

Do not add or remove stations from the network during machine or
process operation. If the network token resides with a device that is
removed, the token can be lost to the rest of the network. The network is
automatically reestablished, but it could take several seconds. Control is
unreliable or interrupted during this time.

When possible, do not program controllers online during machine or
process operation. This could result in long bursts of DH+ activity,
increasing response time.

When possible, add a separate DH+ link for programming processors to
keep effects of the programming terminal from the process DH+ link.
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Two Methods of The 1756-DHRIO and 1756-DHRIOXT modules act as a bridge for two
Communication Over a DH+ methods of communication. These methods are:
Network o DH+ Messaging
o Control and Information Protocol (CIP) Messaging
The following table lists the devices that support each communication method.
Type of communication: Devices and Software supporting this type:
DH+ messaging PLC-3
PLC-5
PLC-5/250
SLC500
ControlLogix controllers
RSLinx software
Interchange software
Control and Information Protocol ControlLogix controller
(CIP) messaging Studio 5000 environment
Use DH+ Messaging DH+ Messaging offers the following benefits:

¢ You can send messages between devices on the same link.
e You can send messages between devices on different links.

o Itis compatible with many Rockwell Automation’ modules.

DH+ messaging is divided into two types:

e Local DH+ Messaging - See page 25
e Remote DH+ Messaging - See page 28

Before you can design a control system to meet your application needs, be aware
of the difference between Local DH+ Messaging and Remote DH+ Messaging.

Local DH+ Messaging

Devices use local DH+ messaging to communicate between devices on the same
physical link. A device that uses local DH+ messaging must:

o generate local DH+ packets.
o support local DH+ protocol.

o send and receive messages.

A local DH+ message sent on a DH+ network has only enough address
information to get the message to a target node on the same DH+ network.

The example in the following figure shows a PLC-5 controller sending a message
to port A on the 1756-DHRIO and 1756-DHRIOXT modules. Because the
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controller slot for port A is configured to “0”, the message is forwarded to the
ControlLogix controller in slot 0.

ControlLogix Controller ~ ————— 1756- DHRIO

[8\ /8

0
0o

0
I

of
&

H Channel A

Node Number: 010
Controller Slot=0

o I

==
==

41458

PLC-5 Controller B
Node Number: 025

Receiving Local DH+ Messages on DH+

Because a local DH+ message has only enough address information to get the
message to a target node on the same DH+ network, the 1756-DHRIO and

1756-DHRIOXT modules that receive this message cannot identify where to
send the message. The 1756-DHRIO and 1756-DHRIOXT modules use the

Controller Slot configuration parameter to send the message to the local
controller.

You must use RSLinx software to configure the controller slot. For more
information on setting the controller slot, see page 51.

Some messages, called PCCC commands, are not sent to the controller slot. In
this case, the 1756-DHRIO and 1756-DHRIOXT modules generate a response
to the message. For a complete list of these messages, see Appendix B.

Local DH+ messaging does not require a populated routing table. Local DH+
messaging does require a default (that is a properly emptied) or an applied (that is
a properly populated and saved) routing table, and a default or applied controller
slot for each channel configured for DH+. For more information on routing

tables, see Chapter 3,

IMPORTANT Local DH+ Messaging can target only one ControlLogix controller per DH+
channel. The ControlLogix controller must reside in the same chassis as the
1756-DHRIO and 1756-DHRIOXT modules receiving the message.
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Sending Local DH+ Messages on DH+

Ifa 1756-DHRIO channel receives a DH+ message with a destination link ID=0
from a ControlLogix controller in the same chassis, the module sends the
message as a local DH+ message.

IMPORTANT The target of the DH+ message must be on the same DH+ link as the 1756-
DHRIO and 1756-DHRIOXT modules sending the message. Also, the
ControlLogix controller must reside in the same chassis as the 1756-DHRIO
and 1756-DHRIOXT modules sending the message on DH+.

Limitations of Local DH+ Messaging
When using Local DH+ Messaging, you must remember:

o The DH+ message contains only a node ID for a node on the DH+
network.

o Alocal DH+ message sent to the node ID of a port on the 1756-DHRIO
and 1756-DHRIOXT modules is forwarded to one user-configured

controller slot.

e Messages on one DH+ network cannot be routed to other networks.
Routing Error in Local DH+ Messaging
If the module has a problem with routinga DH+ message, it can return a
response with an error status of D0 hex. A PLC-5 displays this error as D000 hex
when monitoring the message instruction. If you receive this error message,

perform the following actions:

o Check your message instruction to make sure a destination node was
entered.

o Check your default slot configuration to make sure that it matches the
location of the ControlLogix controller in the chassis.

o Make sure power is applied to the module.
Programming Message Block Instructions in a Controller for Local DH+ Messaging

Before programming your message block instructions in your controller, you
must:

¢ Determine which links send and receive DH+ Local messages.

o Draw a network to make sure you meet the design requirements for Local
DH+ messages.
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e Assign DH+ node numbers.

o Use the Studio 5000 environment to enter the controller slot or execute
the default for the controller slot for each channel configured for DH+.

IMPORTANT These configuration steps must be done for each 1756-DHRIO or
1756-DHRIOXT in the your system.

Remote DH+ Messaging

Devices use remote DH+ messaging to communicate between devices on
physically separate networks. A device that uses remote DH+ messaging must be
able to perform the following:

o Generate Remote DH+ packets.
e Support Remote DH+ protocol.

e Send and receive messages.

Use remote DH+ messaging when the following conditions apply:

o The message originating device or the message target device is one of the
devices listed in the table on page 25.

o A DHH+ link is in the message’s path from originator to target.

o The message originating device and the message target device are on
separate networks or the message target is in a ControlLogix chassis and
multiple ControlLogix controller targets are in the chassis.
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The following figure shows an example of remote DH+ messaging between PLC
processor A and PLC processor B. In this example, the following information
must be included in the remote DH+ message routing message instruction:

o local DH+ node = 020
o destination link ID =2
¢ remote DH+ node = 030

1756-DHRIO and 1756-DHRIOXT Modules j

ControlLogix Chassis

5

[8)

. Channel A-Node: 020
I m—
. Channel B - Node: 025

\ J

0
=}
= =3 @W

Link 1D 1 N
)\ @] [©]

Link 1D 2 g

Y

g

41363 —

E\m@)%

ﬂm@mo@’[:

PLC-5/25 Controller A - Node:010 PLC-5 Controller B - Node: 030
Link IDs

To use remote DH+ messaging, each network that is an originating network or
target network requires a unique link ID. The modules require these link IDs to
be decimal values between 1-199. Each DH+ channel on a 1756-DHRIO or
1756-DHRIOXT module requires its own unique link ID.

The message originates on the source network. The destination network is the
message’s target network. This applies to all source and destination networks,
including DH+, ControlNet, Ethernet and a ControlLogix chassis.

IMPORTANT For remote DH+ messaging, the ControlLogix chassis is considered a

separate, independent network. Therefore, a system of 1 DH+ network and
one ControlLogix chassis is a two-link system.

The ControlLogix chassis is required to be a separate, independent link for

DH+ messaging if multiple message target ControlLogix controllers are in a
ControlLogix chassis.

Routing Tables in Remote DH+ Messaging

The modules contain a routing table that you define for your application. The
routing table contains information used to steer remote DH+ messages through
the system to ‘remote’ nodes on separate networks. By using the routing table, the
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1756-DHRIO and 1756-DHRIOXT modules enable devices, such as PLC-Ss,
to use “DH+ Remote Addressing” for messaging.

You must use RSLinx to configure your routing table. For more information on
routing tables, see page 46

Programming Message Block Instructions in a Controller for Remote DH+ Messaging

Before programming your message block instructions in your controller, you
must perform the following:

o Determine which links will send and receive remote DH++ messaging.

o Drawanetwork to make sure you meet the design requirements for remote
DH+ messaging.

If you are using remote DH+ messaging, you must also perform the following:
o Assign link numbers. The numbers must be a decimal value between 1-
199. ControlLogix chassis can also be assigned link IDs. Remember that
the programming terminal and channel A are the same physical link.

e Assign DH+ node numbers.

o Use RSLinx software to load routing tables into each 1756-DHRIO and
1756-DHRIOXT module.

When using remote DH+ messaging, you must include the following in the
message instruction:

e Destination link ID - A user-defined number representing a network in
your system.

e Remote node or slot - The node or slot on the remote network with which
you want to communicate.

If the message originates on DH+, you must also include:

¢ local DH+ node - The node on your local DH+ network capable of
routing the message.

If the message originates on Ethernet or ControlNet networks or ControlLogix
controllers, you must also include a CIP path to the first 1756-DHRIO and
1756-DHRIOXT modules.

Limitations of Remote DH+ Messaging

Remote DH+ Messages are encapsulated in CIP messages and sent on CIP
connections when they are sent across ControlNet, Ethernet, and the
ControlLogix chassis backplane. Resource limits are associated with CIP on the
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1756-DHRIO and 1756-DHRIOXT modules, although this is transparent to

the user.

The 1756-DHRIO and 1756-DHRIOXT modules support a total of 32 CIP
connections per DH+ channel. These connections are made when devices want
to send a DH+ message out of a 1756-DHRIO or 1756-DHRIOXT module’s
DH+ channel and are made by the 1756-DHRIO or 1756-DHRIOXT module
when it receives DH+ message traffic. The 1756-DHRIO and 1756-
DHRIOXT modules recover connections if they are not being used.

Because of the various paths involved, the 1756-DHRIO and 1756-DHRIOXT

modules respond to ‘out of connections’ in one of the following ways:

o The 1756-DHRIO and 1756-DHRIOXT modules can generate a
Routing Error on DH+ for DH+ message requests if no connections are
available.

e The Message Originator can generate an Application Timeout if a remote
1756-DHRIO or 1756-DHRIOXT module has no connections available
foraDH+ Message response.

o The Message Originator can receive an ‘out of connections’ error if the
path from the Originator to the 1756-DHRIO or 1756-DHRIOXT

module is ControlLogix chassis, ControlNet or Ethernet.
Routing Errors in Remote DH+- Messaging

If the 1756-DHRIO and 1756-DHRIOXT modules have a problem with
routing a Remote DH+ Message, they can return a response with an error status
of DO hex. A PLC-5 displays this error as D000 hex when monitoring the
message instruction. If you receive this error message, perform the following
actions:

o Check your message instruction to make sure a gateway node, link ID and
destination node were entered.

o Check your routing table in each DH+ module that the message passes
through.

o Make sure all 1756-DHRIO and 1756-DHRIOXT modules are

connected and powered-up.
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Configuration Information in
DH+ Messaging

32

When you are using DH+ messaging, you must use the default configuration or
write configuration for your application.

The following configuration information is stored in the nonvolatile (NVS)
memory on your 1756-DHRIO and 1756-DHRIOXT modules when you apply

configuration by using the Studio 5000 environment:

e Any routing table that can be needed to send DH+ messages through the
module. - This information must be applied to the module’s configuration
separately from other information. Use RSLinx to apply the routing table.
For more information on routing tables, see page49.

o Controller slot for each DH+ channel - This information must be applied
to the module’s configuration separately from other information. For more
information on setting the controller slot, see page 51.

o Slot number of the module

o Chassis serial number

IMPORTANT If you restore defaults with Studio 5000 environment, the slot number and
chassis serial number are stored in the 1756-DHRIO and 1756-DHRIOXT
module’s nonvolatile memory, but no routing table is used and the
controller slot for the DH+ channels is set to 0.

Generate Configuration Faults

When you insert a 1756-DHRIO or 1756-DHRIOXT module in a
ControlLogix chassis, the configuration information stored in the module’s NVS
memory is compared to the slot and serial number of the chassis it is entering. If
any information does not match, the 1756-DHRIO or1756-DHRIOXT

module generates a configuration fault.

For a complete listing of the configuration faults that can be displayed on your

1756-DHRIO and 1756-DHRIOXT modules, see Chapter 13.
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Application Timeout When an error occurs while sending a message to a remote link, it appears to the
sending station as an application timeout because error messages are not routed
back. When an error occurs during routing, it can be dropped.

For example, if a PLC 5/40 processor sends a message to a PLC processor, and
the PLC-5/25 processor’s buffers are full, three things happen:

o The PLC-5/25 processor refuses the message because the buffers are full.
o When no reply is received, the originator detects an application timeout.
o The originator increments its error count.

The PLC-5/40 processor can retry to send the message later. The following
figure shows an example of an application timeout.

1756-DHRIO

1756-DHRIO —

ControlLogix Chassis

DH+Link 1

\

) o
o
=

Routed messages sent over
the backplane. (=1 ] PLC-5/25' controllers

Y 1 o PLC-5/40 detects an A
f |
| |
| il |

are full.
N Ok =0
application timeout == 9
and increments the DH+Link2 | &
— . O errorcount. |
= I (o]
7777777 - m}
- D < 19770
PLC-5/40 Controller PLC-5/25 Controller
Rockwell Automation Publication 1756-UM514C-EN-P - June 2014 33

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Chapter2  Using the Data Highway Plus Network

Example DH+ Routing The following figure shows an example DH+ routing configuration.
Configuration

Node numbers on DH+ are given in octal. Node numbers on ControlNet
network and slot numbers in ControlLogix chassis are given in decimal. Links
IDs for all networks are given in decimal.

1756-DHRIO and 1756-DHRIOXT Modules ——— 1756-CNB Module —1756-DHRIO and 1756-DHRIIOXT Modules
Ch. A Node: 015 Node: 20 Node: 030
Ch. B Node:016 Node:031
PLC-5/25 Controller ControlLogix Controller ControlLogix Controller
Node: 030 Slot 0 Slot 5
0l 0 ControlLogix Chassis il g
i ' [&) e =
B Link[D® | 8 v AR | Hi
] : N 2 EIE = J] :
% ) (\g - D DH+ %
5 @ E Link D4 PLC-5/15 Controller
DH+ Node: 020
LinkID 1 2 5 E
o : : DH+
’ 5 B LinkID 5
DH+ o [S]
Link 1D 2
O} 0 O 0 O 0 = g
== = — = ]
7 E £
0 i 0 0 i 0 ControlNet g 0 0 i &
b LinkID3 g
| | (] we | |
PLC-5/25 Controller PLC-5/40 Controller PLC-5C Controller PLC-5/60 Controller
Node: 020 Node: 020 Node: 35 Node:020
O )
PLC-5C Controller
0 5] O Node: 45
| 41285
IMPORTANT Some devices in the figure have the same node number because they are
on different networks. Devices on the same network require unique node
numbers. You must assign the node numbers.
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Use Control and Information Control and Information Protocol (CIP) is the communication mechanism on

. ControlLogix chassis, ControlNet network and Ethernet with the Encapsulation
Protocol (CIP) Messaglng Protocol (EPIC) protocol.

Like DH+ messaging, CIP supports communication between devices on the
same link and physically separate links. However, CIP Messaging uses another
method to route messages than DH+ Messaging.

CIP uses a “relative path” concept for routing messaging. Because the message
itself, or the connection the message is sent on, contains the information required
to route the message, CIP messages do not require any routing table or link IDs.
For more information on paths, see Chapter 4.

Devices such as ControlLogix devices, devices that use the ControlNet network,
and devices that use EPIC protocol on Ethernet support this new type of
communication.

ControlLogix System 1 ControlLogix System 2
ControlLogix Controller — — 1756-DHRIO ControlLogix Controlter — 1756-DHRIO
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ooo
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0]

ligr U
® Node:001 0 @ -
B :
, = , = — Node: 002
[ S [ p
@] (O] @] [O]
> 41289

IMPORTANT Your 1756-DHRIO and 1756-DHRIOXT modules support bridging CIP
messaging over a DH+ link. However, your 1756-DHRIO and 1756-DHRIOXT
modules do not support bridging CIP I/0 data from a ControlLogix
controller to a 1756-1/0 module.

The message originator, target, and all modules and links between them
must support CIP to send a message by using CIP protocol.

Limitations of CIP Messaging

The 1756-DHRIO and 1756-DHRIOXT modules support 32 connections per
DH-+ channel. A total of 5 of the connections can be CIP connections. These 5
count against the 32 connections. So if a 1756-DHRIO or 1756-DHRIOXT
module used 30 connections for DH+ Message Routing, it can use only 2
connections to bridge a CIP message through the module on that channel.
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Notes:
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You can install or remove the module while chassis power is applied.

ATTENTION: Environment and Enclosure

This equipment is intended for use in a Pollution Degree 2 industrial environment, in overvoltage Category Il applications (as
defined in IEC 60664-1), at altitudes up to 2000 m (6562 ft) without derating.

This equipment is not intended for use in residential environments and may not provide adequate protection to radio
communication services in such environments.

This equipment is supplied as open-type equipment. It must be mounted within an enclosure that is suitably designed for those
specific environmental conditions that will be present and appropriately designed to prevent personal injury resulting from
accessibility to live parts. The enclosure must have suitable flame-retardant properties to prevent or minimize the spread of flame,
complying with a flame spread rating of 5VA or be approved for the application if nonmetallic. The interior of the enclosure must be
accessible only by the use of a tool. Subsequent sections of this publication may contain additional information regarding specific
enclosure type ratings that are required to comply with certain product safety certifications.

In addition to this publication, see the following:
» Industrial Automation Wiring and Grounding Guidelines, publication 1770-4.1, for additional installation requirements.

+ NEMA 250 and IEC 60529, as applicable, for explanations of the degrees of protection provided by enclosures.
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North American Hazardous Location Approval

The following information applies when operating this equipment in
hazardous locations.

Informations sur I'utilisation de cet équipement en environnements
dangereux.

Products marked "CL1, DIV 2, GP A, B, C, D" are suitable for use in Class
| Division 2 Groups A, B, C, D, Hazardous Locations and nonhazardous
locations only. Each product is supplied with markings on the rating
nameplate indicating the hazardous location temperature code.
When combining products within a system, the most adverse
temperature code (lowest "T" number) may be used to help
determine the overall temperature code of the system. Combinations
of equipment in your system are subject to investigation by the local
Authority Having Jurisdiction at the time of installation.

Les produits marqués "CL1, DIV 2, GP A, B, C, D" ne conviennent qu'a
une utilisation en environnements de Classe | Division 2 Groupes A, B,
(, D dangereux et non dangereux. Chaque produit est livré avec des
marquages sur sa plaque d'identification qui indiquent le code de
température pour les environnements dangereux. Lorsque plusieurs
produits sont combinés dans un systéme, le code de température le
plus défavorable (code de température le plus faible) peut étre utilisé
pour déterminer le code de température global du systeme. Les
combinaisons d'équipements dans le systéme sont sujettes a
inspection par les autorités locales qualifiées au moment de
linstallation.

WARNING: EXPLOSION HAZARD -
A « Do not disconnect equipment unless power has
been removed or the area is known to be
nonhazardous.

+ Do not disconnect connections to this equipment
unless power has been removed or the area is
known to be nonhazardous. Secure any external
connections that mate to this equipment by using
screws, sliding latches, threaded connectors, or
other means provided with this product.

« Substitution of components may impair suitability
for Class |, Division 2.

« If this product contains batteries, they must only
be changed in an area known to be nonhazardous.

AVERTISSEMENT: RISQUE D'EXPLOSION —
A «  Couper le courant ou s'assurer que
I'environnement est classé non dangereux avant
de débrancher I'équipement.

«  Couper le courant ou s'assurer que
I'environnement est classé non dangereux avant
de débrancher les connecteurs. Fixer tous les
connecteurs externes reliés a cet équipement a
I'aide de vis, loquets coulissants, connecteurs
filetés ou autres moyens fournis avec ce produit.

« Lasubstitution de composants peut rendre cet
équipement inadapté a une utilisation en
environnement de Classe |, Division 2.

« S'assurer que I'environnement est classé non
dangereux avant de changer les piles.
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European Hazardous Location Approval

The following applies when the product bears the Ex Marking.

This equipment is intended for use in potentially explosive atmospheres as defined by European Union Directive 94/9/EC and has been found to
comply with the Essential Health and Safety Requirements relating to the design and construction of Category 3 equipment intended for use in
Zone 2 potentially explosive atmospheres, given in Annex Il to this Directive.

Compliance with the Essential Health and Safety Requirements has been assured by compliance with EN 60079-15 and EN 60079-0.

A\

ATTENTION: This equipment is not resistant to sunlight or other sources of UV radiation.

WARNING:

» This equipment shall be mounted in an ATEX-certified enclosure with a minimum ingress protection rating of at least IP54 (a
defined in EN 60529) and used in an environment of not more than Pollution Degree 2 (as defined in EN 60664-1) when
applied in Zone 2 environments. The enclosure must have a tool-removable cover or door.

»  This equipment shall be used within its specified ratings defined by Rockwell Automation.

«  Provision shall be made to prevent the rated voltage from being exceeded by transient disturbances of more than 140% of the

rated voltage when applied in Zone 2 environments.
» This equipment must only be used with ATEX certified Rockwell Automation backplanes.

» Secure any external connections that mate to this equipment by using screws, sliding latches, threaded connectors, or other
means provided with this product.

« Do not disconnect equipment unless power has been removed or the area is known to be nonhazardous.

ATTENTION: Prevent Electrostatic Discharge

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

Touch a grounded object to discharge potential static.

Wear an approved grounding wriststrap.

Do not touch connectors or pins on component boards.

Do not touch circuit components inside the equipment.

Use a static-safe workstation, if available.

Store the equipment in appropriate static-safe packaging when not in use.

Rockwell Automation Publication 1756-UM514C-EN-P - June 2014

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

39



Chapter3 Installing the Modules

Before You Begin

40

Follow these procedures before installing the module.

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

1. Identify the module features, as shown.

Network Type Switches Backplane Alphanumeric Status Indicators

* Connector
* Channel iﬁ Wiring Label
_— and Module _ |ls==
_.’CHA CHB 0K

8-pin Mini-DIN || 9 [

Programming

Terminal =
B

Channel A —— |

Connector B I

194
Channel B ———m I§

Connector —
R GG G G
) 0 EY] IS0 G
o 1756-DHRIO
_ﬁﬁ L L
Side View Front View 432

This example shows Channel A set for DH+
and Channel B set for RIO.

This example shows Channel A node address at 10
and Channel B node address at 24.

9 9 9 9 . .
Node Address Switches (behind cover)
43233 et ezt et [let

Power Supply ——

43234

3. Set the network type switches for each channel.
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If the network type is DH+, you must also set the node address switches
for that channel.

IMPORTANT If you are using the remate 1/0 network, do not set node address switches.

For each channel, you can select a node address within the range of 00...77.

4. Determine module slot location.

This example shows chassis slot numbering in a 4-slot chassis. Slot 0 is the first
slot and is the left most slot in the rack (the first slot to the right of the power
supply). You can use any size ControlLogix chassis and install the module in any
slot.

Slot 0 Slot 2
Slot 1 Slot 3

43235

You can use multiple 1756-DHRIO or 1756-DHRIOXT modules in the same
chassis.

Install the Module Follow these steps to install the module.

1. Align the circuit board wit the top and bottom guides in the chassis.
2. Slide the module into the chassis.

3. Make sure the module backplane connector properly connects to the
chassis backplane.

43236

If you are replacing a module with an identical one, and you want to resume
identical system operation, you must install the new module in the same slot.
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Wire the Module Wire the connectors for the module channels.

A\

WARNING: If you connect or disconnect the communications cable with
power applied to this module or any device on the network, an electrical
arc can occur. This could cause an explosion in hazardous location

installations.

Be sure that power is removed or the area is nonhazardous before

proceeding.

Wiring Label
8-pin Mini-DIN programming i
terminal connection parallel to
Channel A when Channel A is
configure for DH+ communication. {Bﬂ
2|H © -
)
° !
Channel Aand B
Connectors
E 1 43238
Pin Assignments for Channel A and B Connectors
DH+ Remote I/0
Pin Numbers Description Pin Number Description
1 Clear 1 Blue
Shield Shield
Blue 2 Clear

4. Connect the module to the programming terminal and Data Highway

Plus or remote I/O network.

43239

A\

WARNING: The local programming terminal port is intended for
temporary use only and must not be connected or disconnected unless

the area is assured to be nonhazardous.

For hazardous locations, use the following Rockwell Automation cable for
the programming terminal connection: 1784-U2DHP.
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Network Connectors and

Cable

5. Apply chassis power.

6. Check power supply and module status.

The following network connectors and cable are available for the modules.
Parts Requirements
DH-RIO/DH+ Belden 9463 twinaxial
DH-RIOXT/DH+ Belden 89463 twinaxial
Programming (nonhazardous) | 1784-CP
Programming (hazardous) 1784-U2DHP
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Notes:
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Chapter 4

Using Programming Software in DH+
Applications

What This Chapter Contains This chapter describes how to use programming software with your
1756-DHRIO and 1756-DHRIOXT modules in DH+ applications, including a

brief discussion of how to use each. For more information on these software, see
the online help in each.

Topic: Page
Use RSLinx to Create a Routing Table 46
Use RSLinx Software to Send Control and Information Protocol | 51
Messages

Use RSLogix 5 52
Use RSLogix 500 55
Use the Studio 5000 Environment 58
Define Connection Paths 63

Select the Correct Software The programming software you need is dependent on what products you are
using with the 1756-DHRIO and 1756-DHRIOXT modules. The following

table explains what software is needed for your application.

If you are using this product with the 1756-DHRIO | You must use this software:
module to read/write data in a DH+ application:

PLC controllers RSLinx®
RSLogix 5

SLC controllers RSLinx
RSLogix500

ControlLogix controllers RSLinx

Studio 5000 environment
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Use RSLinx to Create a
Routing Table

46

DH+ protocols do not use the Control and Information Protocol (CIP), the
communication protocol used in the ControlLogix architecture. The
1756-DHRIO and 1756-DHRIOXT modules are the transition point from the
DH+ network to ControlLogix. In this capacity, the 1756-DHRIO and
1756-DHRIOXT modules serve as the DH+ message source and require a full
message route, or path, to deliver the message. A routing table, using link IDs and

node addresses, provides the full path.

What Is a Routing Table?

Before you can create a routing table for your 1756-DHRIO and
1756-DHRIOXT modules, you must assign link IDs to all networks (including
ENET and CNET) that route information through the module. Link IDs are

numbers from 1...199.

DH+ module addressing provides the link IDs and node addresses. The routing
table translates link IDs and node address information into path, or routing,
information. Thus, the routing table specifies a 'map' to other links in the system.
Routing tables are configured at each node to build accurate connections.

ControlLogix supports Pyramid Integrator (PI) routing and is backward-
compatible with DH+ products. The architecture also provides newer routing
protocols that are designed to make it easier to maintain a system. The
1756-DHRIO and 1756-DHRIOXT modules, as the transition points between
the ControlLogix architecture and the DH+ network, enable ControlLogix to
use new protocols while maintaining the option of backward-compatibility with
DH+ products.

Pyramid Integrator Emulation

Each Pyramid Integrator chassis has a routing table in it that tells the chassis
where each DH+ link is in relation to that chassis. The routing table uses a /ink
ID to identify each link. You must enter a port for each link that is local to that
chassis and a bridge address for each link that is remote from that chassis.

Each bridge can have a list of link IDs that are accessible through that bridge. A
bridge can be any device that supports the Pyramid Integrator style of routing,
including the following:

o Pyramid Integrator
o ControlLogix chassis
e WinLinx Gateway

o RSLinx workstation hosting DDE topics or applications that accept
unsolicited messages
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For example, the Pyramid Integrator system shown in the following figure uses
the routing tables described in the following tables.

Pyramid Integrator A Pyramid Integrator B
OloI0|0 OO0
(OO (©O)
O |@ 0
B B B E BB A
B B B E B B| A
I o o o o
‘ n Data Highway Plus 3341
Port 2 Port 3 Port3
Link 1 ‘ Lnkz Link3 ‘ Lnk4
System A Routing Table
Link ID Module and Port Type Bridge
1 1KA-2 Local NA
2 1KA-3 Local NA
3 2KA-2 Remote 12
4 2KA-3 Remote 12
System B Routing Table
Link ID Module and Port Type Bridge
1 1KA-2 Remote n
2 1KA-3 Remote n
3 2KA-2 Local NA
4 2KA-3 Local NA
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An equivalent routing (via the DH+ network) with ControlLogix is shown in
the following figure.

ControlLogix System B

[8\ [8)

ControlLogix System A

[\ [8)

ooo| ooo

=)

mﬁ‘@aﬂ

ORI

N

coo| ooo

43342

(=

SN

Link 1 Link 2

O]

] (O]

Data Highway Plus

ControlLogix System A routing table

in RSLinx software

= Backplane [Link Undefined]
= 1756DHRID - Siot 0
Channel & - DH+ [Link 1)
Channel B - DH+ [Link 2]
= 1756-0HRIO0 - Slot 1
Channel & - DH+ [Link Undefined]

B Channel B - DH+ [Link Undefined)
-4 DH+ Bridge - Node 12
Bridge [Link 3)
Bridge [Link 4]

Link 3 Link 4

ControlLogix System B routing
table in RSLinx software

-kplane [Link Undefined]
=8 1756-DHRIO - Slot 0
B Charinel & - DH+ [Link Undefined]
<-4 DH+ Bridge - Node 11
Bridge [Link 1)
Bridge [Link 2]
Channel B - DH+ [Link Undefined]
1 1756DHRIO - Slot 1
Channel & - DH+ [Link 3]
Channel B - DH+ [Link 4]

m

ControlLogix Routing

In the ControlLogix system, you complete the same tasks as in Pyramid
Integrator Emulation; however, the presentation is graphical instead of tabular.

The ControlLogix routing protocols use CIP, a message-based protocol that
implements a relative path to send a message from the source device in a system to
the destination device. In this way, the source device in a networks system
contains the path information that steers the message along the proper route to
reach its destination. Because the source device holds this information, other
devices along the path simply pass this information; they do not need to store it.

ControlLogix routing has two significant benefits:

e Youdo not need to configure routing tables in the bridging module, greatly
simplifying maintenance and module replacement.

e You maintain full control over the route taken by each message, enabling
you to select alternative paths for the same end device.
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Create the Routing Table To create a routing table for your application, follow these steps:

1. Start RSLinx.
2. Browse the network.

3. Use the left-side navigation bar to see your DH+ application, as shown in
the following example.

<2 RSLinx Lite - [RSWha - 11 M= E
&5 Fle Wiew Communications Station DDE/DPC Secuity Window Help =18
= s8]

Mot Browsing

(T~ Tasmone e S

1. Expand the configuration tree until W =] ioiation, US00507385
your application appears on the right el f ] g H o

| =25 AB_DF1-2.DF1 o o 5 05
side of the dialog box | B 011755114 LOGIXG550. DHRIO W 1756-0B16L.. 1756/B161/.
. | [ 69 Backplane, 175647/ v Large lcons
2. Right-click the 1756-DHRIO or 1756- i e

Details
-CNE/B, 1756-CNE

DHRIOXT module’sicontoseethe ——— | 02,1756 DHRIO/E, 17561 Remave
05, 1756 DB161/4, 1766.01 IEE—
menu. i 06, 17564816144, 1756481 d
) . Driver Diagnostics
3. (lick Module Configuration. —_— Coriigure Diver

Device Propetties

Module Statistics

Module Configuration

I — i
For Help, press F1 NUM 06/03/02 | 0307 PM 2

4. When the 1756-DHRIO Configuration pop-up appears, select the
DHRIO Routing Table tab.

1756-DHRI0 Configuration HE

DHRIO Routing Tab —————————————Geners PBHIRI Fiouting Table | Channel Configuation |
Device Name: [1758 DHRIO/E

Wendor. |&llen-Bradley Company
Product Type: [12

Product Code: |18

Revision: 221

Serial Number: [0003F34D

Faults
Minor Recoverable Fault

0k | Cancel Sl Help

You must use RSLinx software to build the routing table based on the
1756-DHRIO and 1756-DHRIOXT modules in the ControlLogix
chassis. Each link ID (that is chassis backplane, channels A and B of any
1756-DHRIO and 1756-DHRIOXT modules in the chassis) is initially

undefined.
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5. You must assign link IDs, as shown below.

1756-DHRIO Configuration

General DHRIO Routing Table I Channel Ennhgurahnnl

HE

=183 Backplane [Link Undefined]

1. Right-click the 1756-DHRIO
moduletosee the menu, ——— ||

2. Click Edit Module. ~——— ||

g | 705-DHRIO - Slot
Channel & - DH Add M edile
) Delete Medule.

Edit Module | 2] x|
- Module Information
[ Type: 1756-DHRIO —
: Slat Mumber: [2 -
Help |
Link ID(z]
Channel &: IW 0
Channel B: I2D—
ak I Cancel | Help |
IMPORTANT

Keep track of your Link ID assignments. You need the Link ID values when

you send messages via Studio 5000 environment software.

6. To assign a Link ID for the chassis backplane, follow the procedure
described in step 5. When you are finished assigning Link IDs, your dialog

Click OK.

Click OK.

box will look similar to the one below.

1756-DHRID Configuration HE
General DHRIO Routing Table: I Channel Cunfiguraliunl
5]
1756-0HRID - Slat 2
e Charnel & - DH [Link 10]
------- Charrel B - DH+ [Link 20]
Load Fram File | Save taFile | Restore Defaullsl Refresh |

—WI Cancel | Apply | Help |

The software prompts you to download routing table changes.

ControlLogix Gateway Tool ]

to download these changes to the device?

Anzwering Mo will discard these changes.

You have made changes ta the Routing Table. Do vou want
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When the routing table is downloaded, RSLinx returns to the Browsing screen.
This completes the routing table creation process.

Configure the Controller Slot

The Controller Slot is the physical location of a ControlLogix controller in a
DH+ application. The default setting is slot 0. If necessary, use the Channel
Configuration tab to change the Controller Slot number.

1756-DHRI0 Configuration EHE

General | DHRIO Routing Table  Channel Configuration |

i~ Channel
ﬂ Channel Type: DH+ Restore Defaults
Baud Rate: 57.6 kbps
Mode Addess: 3
1. Change the Controller —————— -
slot.

2. Click OK.

i~ Channel B

Chaninel Type: DH+ Restore Defaults
ﬂ Baud Rate: 57 B kbps

Mode Address: 4

Controller Slot 2

0K | Cancel Apply Help

Use RSLinx Software to Send The 1756-DHRIO and 1756-DHRIOXT modules cannot receive Control and

. Infe ion P | (CIP fi H+ ch I h
Control and Information nformation Protocol (CIP) messages on one o its D + channels to send the
messages as Programmable Controller Communication Command (PCCCQC)
Protocol Messages messages out of its second DH+ channel.

RSLinx software uses the CIP protocol when it sends messages via Ethernet or
ControlNet networks. Therefore, it cannot route an RSWho message from an
1756-ENET module to one 1756-DHRIO 0r1756-DHRIOXT module, to
channel A of a second 1756-DHRIO or 1756-DHRIOXT module in a second
chassis, and out of channel B of the second 1756-DHRIO or1756-DHRIOXT
module (see the X in the following figure).

1756-ENET Module 1756-DHRIO Module

1756-DHRIO Module
CHA

DH+

|4

NS T Y 4

0 CIP Message X PCCC Messages
Ethernet O lil‘ BT

QP M PLC-5 Controller
\ essage B
Personal Computer Running RSLinx Software 13462
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To do this, use the 1756-ENET module to connect to a second ControlLogix
chassis that contains the second 1756-DHRIO or 1756-DHRIOXT module, as
shown in the following figure.

1756-ENET Module

1756-DHRIO Module 1756-DHRIO Module
* CHA
o m
T % PCCCM
DH+ Llal essages
N DH+
Ethernet (IP Message PLC-5 Controller
CHB
Personal Computer Running RSLinx Software 5463
Use RSLog"( 5 RSLogix 5 software is required to send read/write message instructions from
PLC-5s in DH+ applications. To send messages, follow these steps:
IMPORTANT This section offers a brief description of how to send a message via

RSLogix 5 software. For a full description of how to use the software, see
the online help.

1. Start the RSLogix 5 software.
2. Begin a new project or open a project.

3. Add a rung to the ladder logic portion of the project.

|
*5° RSLagix 5 - Rslogix5.rsp [= B3
File Edt View Seach Comms Tools Window Help

IDEE(S] 5 B@[w o e s mEe e,

(lick here toadd [oErE []ioFon [l SR ]
arung [HoEdits [#] [Forces Disabled [#]

Diiver. {unknown] Mode: 1o

75 RSLOGIXS.RSP I [=] B 55 LaD 2 [_ o] =]

=423 Project =
END =

New Rung| Timer/Counter Input/Dutpul_& Compare

{3 Help

-0 Cortrolisr

1 Controller Properties
%3 Processor Status
i 10 configuration

- bilE channel Configuration
(#)-(1] Passwords and Privileges
(-2 Program Files

B svso-

& LaDz-

(-] Data Flles

B Cross Reference

[ oo- auteut

[ 11 - meuT

[ s2-s1aTUs

[ B3 -BiNary

[ T4 - TMER

< S v [AEINFite 2 £ K| LH
Place 2 rung in 2 program fie _ | 7
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Click heretoadd
aMsG.

Type the new Control

4. Add a message instruction (MSG) to the new rung.

“i RSLogix 5 - Rslogixs.isp
Fle Edit Yiew Seach Comms Iools Windaw Help

|0EE( &S] 5 @[ o

T S o s v

[OFFLINE 4] [No Forces +

56 | cio o1 oo

g

Forces Disabled
)

Diiver. unknown]

Mods - 1o|| AUIXIN User ABE £_T{Message(sr ) Inputioutput £ Compars |

"% RSLOGIX5.RSP I [ 3 |
=+ Project -

= 3
-] Help 0000 & I

[=-{_] Contraller I
i Controller Properties

0001

%3 Processor Status

il 10 Configuration
- Channel Configuration
-] Passwords and Privileges
(] Pragrem Files oz
B svso-
4 LaD2-
=21 Data Files
..... B Cross Reference
..... [ oo-outpuT

s 113 7 113 Y 1 w

END 3—

Send and receive messages

| | o |7

5. Change the MSG instruction Control.

“i RSLogix 5 - Rslogixs.isp
Fle Edit Yiew Seach Comms Iools Windaw Help

=== ClR & (Y

=& a o] v

E ETR ETW WM 10T MEG o o) (00

OFFLINE #] [Mo Forces + ’;!j,
Forces Disabled !
)

g

Diiver. unknown] Nade: 1o

[AI» T User ABt £ TimerfCounter _» Input/Output £ Compare |

["® RSLOGIX5 RSP _[Olx]

|5 a0 2
=+ Project -

e
-] Help 0000 e

1]
— i
Readsite Messaee 12N |

L]

value here. This
example uses a Control
of MG10:0.

Double-click Setup

=[] Contraller €
i Controller Properties
% Processor Slatus

s IGIO0 DN

Setup Sereen I—CER‘)—

1l 10 Configuration
0001

- Channel Configuretion

-] Passwords and Privileges
rogram Files o

B svso-

4 LaD2-

[=-{C] Data Files

..... B Cross Reference

..... [ oo-outpuT

0 13 74 13 Va3 A 1 1 f

For Help, press F1

[ [z [aPP[ 4

6. Configure the MSG instruction on the Setup dialog box.

“i RSLogix 5 - Rslogixs.isp
Fle Edit Yiew Seach Comms Iools Windaw Help

|0 @ E(&] 5 e o

] ) e o

OFFLINE ¥ [NoFoce: |8
{

E ETR ETW WM 10T MEG o o) (00

g

Forces Disabled
)

Diiver. unknown] Nade: 1o

[AI» T User ABt £ TimerfCounter _» Input/Output £ Compare |

RSLOGIX5.RSP _[Olx]

|5 a0 2
=+ Project -

H=

— i

e
-] Help 0000 e
[=-{_] Contraller e

L]

ReadWhite Message  —(EH 3]
Control  MG100 (DN 37—

Screen to access the
message instruction
dialog box.

i Cortroller Properties
% Processor Slatus

e

e

]

0 Configuration

R Channel Canfiguration oooL
-] Passwords and Privileges
[=-{Z3 Program Files o
B svso-

# Lanz-

{1 Data Filex

B cross Refersnce

[ on - outeUT

[ 1 - meut

[ s2-s1ATUS

[ B3-BINARY

14

(LA -

13 7 I 3 Vi S 1 I

wf

Entry is Valid

| | B
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Studio 5000 Environment DH+ Application Example
The following figure shows an example DH+ application where PLC-5/25
processor A writes data, via a message instruction and the 1756-DHRIO or
1756-DHRIOXT module, to PLC-5 processor B.
1756-DHRIO
N g\ [8)
ControlLogix Chassis o | = w
/ = @ oood oood ooo ‘
 Channel A
5 B - Node Number: 010 |
5 mF
o -
DH-+ Link g Il - chamel ,
Link D 1 ) - Node Number: 020
i LI | e e s
A DH+Link |2 O]
Link ID 2
gk =0 O o
— ‘ \ =
' ©8
0 0 0 i 0
- Gl =
%L < 41363
PLC-5/25 controller A PLC-5 controller B
Node Number: 015 Node Number: 025
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Use RSI.Ong 500 RSLogix 500 software is required to send read/write message instructions from
SLC-500s in DH+ applications. To send messages, follow these steps:

IMPORTANT This section offers a brief description of how to send a message via

RSLogix 500 software. For a full description of how to use the software, see
the online help.

1. Start the RSLogix 500 software.
2. Begin a new project or open a project.

3. Add arung to the ladder logic portion of the project.

“H' RSLogix 500 - Rslgx500 M= E

File Edit Wiew Seach Comms Tools Window Help
| O & H & B e | EER = ===

Click heretoadd T Y YY" [T e 35 0w e

anun Nenrgl -

g. Diiver, [unknown) Mode: 1o ft A& TimeriCourter A InpUtioutpt A Compare

"9 Rslgx500 S [a] [_ o]
=423 Project

-] Help

=-{] Contraller

i Controller Progerties
% Processor Status
i 1o Configuration

- bl Channel Configuration
B muttipoirt Monitor
(-2 Program Files

B svso-

B svsi-

& LaDz-

(-] Data Flles

B Cross Refersnce
[ oo-outeut

[ 11 - meuT

[ s2-s1aTUS

[ B3 -BINaRY

A ora  Tirm had -
e 13 7 1 3 Wk 3 [T LlJ
Flace a rung in a progiam file 20000 [BPP [FEAD ;

4. Add a message instruction (MSG) to the new rung.

*H" RSLogix 500 - Aslgr500 =
Fle Edt View Seach Comms Iook Window Help
|[DEH(&] &80 = R =A==l
(Click heretoadd [OFFLINE 4] [No Forces + alu o me me me i
aNSG.

Diiver. unknown]

Message
Mods - 1o||| A>T\ User £Bt £ Timertountsr _j Input/Output £ Compars |

"5 Rslgx500 [ A 3 LA 2 [_[O]x]

=423 Project =
(- Help
=] Controller
..... i Cortraller Properties o

END —
..... %3 Processor Status ‘
..... 110 configuration
-BR Channel Configuration
Bl Muttipoint Monitor

[=-{_] Program Files

L]

£ Lapz-

{1 Data Filex

B cross Refersnce
[ on - outeUT
[ 1 - mpuT

[ s2-s1ATUS
[ B3 - BINARY

13 7 I 3 Vi 2 (1 ;l“
Send and receive messages 20000 |APP [READ |
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56

Type the new Control
value here. This
example uses a Control
of N7:20.

Double-click Setup
Screen.

5. Change the MSG instruction Control.

“i° RSLogix 500 - Rslgx500

[_[o]x]
File Edit View Seach Comms Tools Window Help
[DEH(& & m@|o o [l e e W e[
OFFLINE +] [No Forces + ’;!j’ [ emoem oo s ws w o e e B
No Edits Forces Disabled t _
(B (e Mode: 10|/ [k Dser ABR £ Timer/Courter 3 Input/Output { Compare |
"5 Rslgx500 | ETDE [_[O]x]
B3 Project = " e — 15|
-] Help 0000 e FeadWrite Message —CEN ] =
52 Contraller . Type Peer-To-Peex
G % Cortroller Propert e ReadWrite Read [—{DN -]
""" 1 Cortraller Properties . Target Devics SDOCPT
Processor Status . Local/Remote Remote |—(ER"—]
g o g Commot B 1720
B Channel Configuration e Control Block Length 14
. Setup Sereen
Bl Muttipoint Monitor .
[=-{_] Program Files | e
0001 END
[=-{_] Data Files
----- B Cross Reference
----- [ oo-outPuT
1 - NPT
52- STATUS
----- [ B3-BNaRY =
| o RPN -
N Y 7] T 3 e XY IS LlJ
For Help, press F1 20000 [&FF [READ 4

6. Configure the MSG instruction on the Setup dialog box.

*H RSLogix 500 - Rslgx500 [_ID[X]
File Edit View Seach Comms Tools Window Help
[DBH& $Bm@|a o [l e e W e[
OFFLINE +] [No Forces + _!j- [ emoem oo s ws w o e e B
No Edits Forces Disabled t _
(B (e Mode: 10|/ [k Dser ABR £ Timer/Courter 3 Input/Output { Compare |
"5 Rslgx500 N [s] B {5 LD 2 [_TO[ =]
B3 Project " e — 15|
-] Help 0000 e FeadWrite Message —CEN ] =
52 Contraller . Type Peer-To-Peex
a § cortroller Properties : ReadlWzite Fead |—(DI
""" . Target Device SDOCFT
Processor Status . Local/Remote Remote |—{ER"—]
10 Configuration e Control Block H7:20
B Channel Configuration e Control Block Length 14
BT Muttipoint Moritor .
[=-{_] Program Files | e
0001 END
[=-{_] Data Files
----- B Cross Reference
00 - QUTPUT
1 - NPT
----- [ s2-s1atUs
----- [ B3-BNaRY
| |HIETFile 2 /£ [EX /] LIJ
20000 [&FF [READ 4
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RSLogix 500 DH+ Application Example

The following figure shows an example DH+ application that includes SLC-5
processors using the 1756-DHRIO and 1756-DHRIOXT modules to write

message instructions.

1756-DHRIO - — 1756-DHRIO

ControlLogix Chassis B igl ‘:.:.:. @—i L. w
=K
==
o B— E
L B [ ChannelB
\ \L T

ic Genl

E Node Number: 030
Channel B o ),
anne 1
\ Node Number: 020 @] O]
DH+ Link DH+ Link
Link D1 SLC 5/04 controller A Link ID2 SLC 5/04 controller B
Node Number: 015 Node Number: 025
[o\ [O\ [o\ [O\
= .::.::E’DEEEE* = .::.::E’DEEEE*
EEEE  BEE v 2 REE | BEE |
19765
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Use the Studio 5000 The Studio 5000 environment is required to send read/write message

. instructions from a ControlLogix controller in DH+ applications. To send
Environment messages, follow these steps:

IMPORTANT You are not required to add the 1756-DHRIO or 1756-DHRIOXT module to
the Controller Organizer to send message instructions from a ControlLogix
controller in a DH+ application.

1. Start the Studio 5000 environment.
2. Begin a new project or open a project.

3. Add a message instruction (MSG) to the new rung of ladder logic.

7 RSLagix 5000 - DH [1756-L55]
File Edt View Seach Logic Commurications Tools Window Help

(alEE &l AlmlE] ol T 5 slkslF el 29

Offline 0. T RUN m—EE pan [noner =
WoFoams b3 T O i '
No Edits a I’F;ET T = i [ e A e I

Fedidmsm) FT il

=14 Controlles DH
Controller Tags
(3 Conraller Faulk Handler
(1 PowerUp Handier
B3 Tasks
=58 MainTask
58 MainProgiam
Frogiam Tags

=

4|+ | \Favarites LB X Tmeriourter A MpUtOWpE A Compars

1. Right-click Main Routine to see the
menu.

/ =3 Motion Groups (uf il
. (3 Ungiouped & gy c
Py T
2. Click Open. £3 Trends vl Caly
S-S DataTypes ]
L UserDefined
Cgh Stings Verify

Ly Predefined Cross Refsrence Cli+E
O ModueDefin—————————————
3 140 Configuation PNt (kP

al T Propstiss

Open the selected component or collection 4

4. Add a message instruction (MSG) to the new ladder logic rung that

appecars.
SLogix 5000 - DH [1756-155]
Fie Edi View Seach Logic Communications ook Window Help
T = T A e — - =N e T = T
Difline 0. F RUN ] Paity [<none> ==
. NoFarces b | OK 1}
Click the MSG button. — IEF;ST e fmwes | ssu | ssu 0|
Fedlindancy 08 il 4| » [N Favortes ABR £ Tmercounier jInput/Output A Compare
El+£5] Controller DH
Contraller Tags R =
(23 Contraller Fault Handlsr EI EIEIEI
(23 Pawer-Up Handler =
B2 Tasks
6@ MainTask
B8 MainProgiam
Progiam Tags End
2 MainRoutine (End) ‘
(3 Unscheduled Progiams
-4 Mation Groups
[ Ungrouped Ares
[ Trends
-4 Data Types
g UserDefined
Ly Stings
) Cg Predefined
Ly Module-Defined
[ 140 Configuration |
4 | o 4]+ |} MainRoutine* £ 4 AN
Display the language: elements contained in the group: Compare [Fung 0 of 1 RIEE 4
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5. Addanew tag to the MSG instruction.

# RSLogix 5000 - DH [1756-L55] [= B3
File Edt View Search Logic Communications Took Window Help

e —— R

oifiee [, T AUN — Peth: [<none> =15
NoForcss b F 0 4}’
No Edits =i ‘Eg A K|t [l mss | msu] ssu |
Bedurdancy 00 B || <] |\ Favortes ABT £ Trmericourter ) InputiOutput A Compare
- 1
=3 Contioller DH 5]
Contraller Tags =
[ Controller Fault Handler ENEEE
[ Pawerdp Handler < e =
. . . = Tasks 0 . Message }—mo—l—l —I
1. Right-click the question mark (?) the g WAl = theseane Cora —
menu =48 MainProgram € | | d
1
. L 0l e Cut Instruction Clil+
i - —— MainRoutine Copy Instruction CilkC
2. Click New Tag. —— | . [ Unssheduled Programs End) Paste iy
=25 Motion Groups =
53 Ungrouped Axes Delete Instruction Del
[ Trends Add Ladder Elemert Altelns
=5 Data Types Edit Instruction Enter
L UserDefined Edit i Uperand|D Essiption Bk
#-Cj, Strings
-, Predefined Hemove Force
-, Module-Defined GoTa G
(51 1/0 Configuration 5
< | 2] ] || 121 MainRoutine* £ | L
Program [Rung 0cf 1 [6PP 7R 7

6. Name and define the new tag.

1. Name the tag. e
2. Make sure this tag is of the Dscripion: = Cancel

MESSAGE type.

Tag Type: ' Base

| Help
€ lias

© Produced |1 :Il CorsuEs

£ Consumed
| confgre..

Scope: DHicontroller] ha

Styls |

Data Type: ESSAGE

7. Access the message type configuration and communication parameters.

& RSLogix 5000 - DH [1756-L55]
File Edit Miew Seach Logic Communications Tools 'Window Help

e —

Offfine [, [ AUN ] Path: [<none> jﬂ
NoForcss b F 0 4}’
wota A [ o A1 | o] ] 2
Fledurdancy) 020 10| || Fevortes AT A Tmericauterinputoutput { Conpare
=45 Contioller DH [E] MainP: MainRoutine*
) Controller Tags =ES
[ ControllerFault Handler ENEEE
[ Powerp Handler v =
: P =143 Tacks 0 Type - Unconfigured —EN—
Double-click the ellipsis (.. .) button. = e ot Bh-wiie SO —<DI—|
=£8 MainProgram —ER—
Program Tags
MainFlowtine
----- [ Unscheduled Programs End
=25 Motion Groups (Enc)
[ Ungrouped Axes
[9 Trends
=5 Data Types
() UserDefined
#-Cj, Strings
L, Predefined
-, Module-Defined
[ 140 Configuration
I~ |
4l ] 2] ] || 121 MainRoutine* £ ] L
Display the languag slements contained in the aroup: Compars [Rung 0 of 1 [8PP VR Z
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8. Change the message configuration.

Message Configuration - DH_rite MSG

Configuration® I Enmmumcahnnl Tag I

1. Choose the Message Type fromthe | essage Tupe——BPLCS Typed Wiite =

pu||-d0Wﬂ list. Source Element: Send Data ;' Mew Tag...
2. Choose the Source Element from the T Ements: |70 -
pull-down list if the tag exists. Destiation Elemgar 50

If the tag does not exist, use the New
Tag feature (shown below) to create

it.
3. Type the Number of Elements being
written. L . 23 Enatle <2 Enable W aiting 2 Start 2 Done Dane Length: 0
4. Type the Destlnatlpn Flement. In thls & B Bl B B I TinedOut
example, the Destination Elementis a Evor Path:
PLC-5 data table. Brer e
[ ok | Concel Anply Help
If you create a Tag, you must: New Tag
1. Name the tag. tome—B=[cerd Data | oK
2. Make sure the Data Type is Integer Bizcaston E e
(INT). i
Tag Type: & Base
€ Alias
© Produced |1 :Il CorsuEs
€ Consumed
Data TipeaafINT bl
Soops DH[contoller) -
il Decimal -

9. Set the communication path for the message instruction.

Message Configuration - DH_Write M5G

Configuration® Communicaliunl Tag |

1. Set the path. For DH+ applications,the/EaWIw,s Browse.
1.3

number order must match the
ControlLogix chassis backplane (1) and
the slot number of the local 1756-DHRIO

Communication Method

€ OP_ @ DHe Chanvel | [ estmaten R =
i~ LIP With Source Link; [0 =] DestinationMode:  [15 = [Dctal

and 1756-DHRIOXT modules. Savice D
2. Select the DH+ Communication I™ Cornected F Cache Connections &
Method.
3. Enter the information from the routing
tab|Ef0r this module. ) Enable ) Enable\Waiting ) Start ) Done Done Length: 0
) Error Code: Extended Erar Code: ™ Timed Out «
Error Path:
Error Test:
[ ok | concel Apply Help
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Studio 5000 Environment DH+ Application Example

The following figure shows an example DH+ application that includes a
ControlLogix controller using the 1756-DHRIO and 1756-DHRIOXT

modules to write message instructions.

ControlLogix Controller 1756-DHRIO

Slot Number: 0
[8) [8

[
=z 4 gl&]
S DH-+ Link
Channel A ! = D
Node Number: 010 T@g
B 1
Y Ol 0
T i > Ei
[©] O] =

PLC-5/60 controller A
Node Number: 015

41283

For this example, you must follow the basic steps described beginning on
page 58. The message instruction’s ladder logic’s rung and configuration and
communication parameters will match the ones shown below.
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&2 RSLogix 5000 - DH [1756-L55] - [MainProgram - MainRoutine]
E Fle Edt View Seach Logic Communications ook Window Help TS|
e — | e T
Offline 0, T Aun E‘ Path: [<none> =15
NoFoces b F”K
[ AT
MoEdis A0 IS = = e A R R ey #
Feduridancy. 0201 B || «|»|\Favorites {BT {_Tmericourter A Inpuliouipit A Compare
=5 Controller DH 5] ] | |3
Controller Tags T
g Ennlrnl:jl F:ull d}-‘{andlel o Tyne - PLCB Typadvite | |
owerllp Handler Message Conlrol DH_Wwiite_MSG I —<DNo—|
-5 Tasks L
B4 MainTask
=48 MainProgram
Program T ags
MainFloutine [End)
----- 3 Unscheduled Programs
=25 Motion Groups
3 Ungrouped Aues
[ Trends
=5 Data Types
() UserDefined
#-Cj, Strings
L, Predefined
-, Module-Defined
[ 1D Configuration
[4]¥ |} MainRoutine / 4] |
Wiew Tag Configuration Dislog Rung0of1 [&PP FVER 7

Configuration Pop-Up Dialog Box

Message Configuration - DH_Write_MSG

Configuration | Commurication’| Tag |

Message Type, [PLCS Typed wite

Source Element:

Mumber Of Elements: |20 3:

Destination Element:  |N7.0

Send Data B

2 Enable ) Enable Waiting 2 Start
3 Enor Code: Extended Error Code:
Eror Path:

Enror Tex,

o]

) Done Dore Length: 0
™ Timed Out «
Cancel Apply Help
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1 represents the ControlLogix backplane
(as the message leaves the ControlLogix

controller)

Communication Pop-Up Dialog Box

Message Configuration - DH_Wirite_MSG

Configuration  Commurication® | Tag |

Browse...

oF DH+ Channel

# [l pesinetonting . =]
‘“gLF.',,%Q‘TD Source Link: [0 = Destinstiontode:  [15 =] [ctal

[ | Corrested [ Cache Connections

) Enable O Enable'Wyling O Stant 2 Done Done Length: 0
2 Enror Cade tended Enor Code: ™ Timed Out &
Enor Path,
Enmor Test
Ok | Cancel Apply Help

3 represents the location of the 1756-
DHRIO module (that is slot 3)
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i i You can configure a connection path when configuring controller-to-controller
erine Lonnection ratns 8 p guring
communication or workstation-to-controller communication. The connection
path starts with the controller or the communication card in the workstation.

The following steps construct a communication path:

1. Separate the number or address entered in each step with a comma. All
numbers are in decimal by default. You can enter any number, other than
an Ethernet IP address, in another base by using the IEC-1131 prefix
(8# for octal, 16# for hexadecimal). Ethernet IP addresses are decimal
numbers separated by periods.

2. To construct the path, you enter one or more path segments that lead to the
controller. Each path segment takes you from one module to another
module over the ControlBus backplane or over a DH+, ControlNet, or
Ethernet networks.

You can have a maximum of 8 paths leading to the controller.

Each path segment contains two numbers: x,y

Where:

This Is

X number of the type of port you use to exit from the module you are at:

DH+ port from a KT card

backplane from any 1756 module

RS232 port from a 1756-L1 controller

ControlNet port from a KTC card or a 1756-CNB module

Ethernet port from a 1756-ENET module

DH+ port over channel A from a 1756-DHRIO or 1756-DHRIOXT module
DH+ port over channel B from a 1756-DHRIO or 1756-DHRIOXT module

w N NN N = O

, separates the first number and second number of the path segment

y address of the module you are going to

For Address means:

ControlBus backplane slot number (0-16 decimal)
DF1 network station address (0-254)
ControlNet network node number (1-99 decimal)
DH+ network node number (0-77 octal)

Ethernet network IP address (four decimal numbers
separated by periods)

If you have multiple path segments, you must also separate each path segment
with a comma (,).
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Connection path examples

The following examples are based on this system:

Programming
Terminal

Ethernet
DH+

‘ Control- ‘

\

ControlNet = port 2 S

DH+=Port0 DH+
Ethernet
ControlNet
Serial
o R o Local Chassis
S Y] = S &
£ 3 e T8 %]«
— 1S S £ — IS =
R = |8 S = = | 3
AL S| 5| g ¢
= S = = <
S | & |3, S| S| &3
! ControlNet = Node 49 e ! :
Ethernet IP Address = 21.21.21.21 R ' '
Ethernet IP Address = 34.34.34.34 . '
DH+=Node037 .- - - - -
A B Remote Chassis
U
- E
— =1
ControlNet = Node 42 = § 3 5
Port 1= Backplane 2 s = g
S = $ =
Port 2 = ControlNet S = 3 S] "oy

Ethernet IP Address=127.127.12712 ~ ~ -~~~ "7 °°°
Port 1 =Backplane
Port 2 = Ethernet

DH+ = Node 24

Port 1= Backplane

Port 2 = Channel A = Node 025
Port 3 = Channel B = Node 026
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Network Example Description
serial Programming terminal to controller module in logical | Configure DF1 driver.
rack. Leave connection path blank.
Use DF1
Upload logic from local controller (controller is directly
connected to the programming terminal).
Programming terminal to controller module in remote | Configure the DF1 driver.
rack. Enter connection path: 1,0,2,42,1,9
Use DF1 (connected to controller in local rack) 1= backplane port of the ControlLogix controller in slot 6 of the local chassis
Use ControlNet to bridge to remote chassis. 0 = slot number of the 1756-CNB module in the local chassis
2 =ControlNet port of the 1756-CNB module in slot 0 of the local chassis
42 = ControlNet node of the 1756-CNB module in slot 0 of the remote chassis
1= backplane port of the 1756-CNB module in slot 0 of the remote chassis
9 = slot number of the controller in the remote chassis
ControlNet Programming terminal to controller module in remote | Configure the ControlNet driver.
chassis. Enter connection path: 2,49, 1,0, 2,42, 1,9
Use ControlNet throughout the system. 2 = ControlNet port of the KTC communication card in the workstation
49 = ControlNet node of the 1756-CNB module in slot 7 of the local chassis
1= backplane port of the 1756-CNB module in slot 7 of the local chassis
0= slot number of the 1756-CNB module in the local chassis
2 =ControlNet port of the 1756-CNB module in slot 0 of the local chassis
42 = ControlNet node of the 1756-CNB module in slot 0 of the remote chassis
1="backplane port of the 1756-CNB module in slot 0 of the remote chassis
9 =slot number of the controller in the remote chassis
Ethernet Programming terminal to controller module in remote | Configure the Ethernet driver.
rack. Enter connection path: 1,1,2,127.127.127.12,1,9
IMPORTANT: Connection path excludes path segment |1 = hackplane port of the 1756-ENET modaule in slot 8 of the local chassis
from Eth.ernet card In programming termlne]l to.Ethernet 1=slot number of the other 1756-ENET module in the local chassis
module in local chassis because Ethernet driver is ) )
configured for the Ethernet module in the local chassis. 2 =Ethernet port of the 1756-ENET module in slot 1 of the local chassis
Bridge across Ethernet 127.127.127.12 = IP address of the 1756-ENET module in the remote chassis
1=backplane port of the 1756-ENET module in slot 1 of the remote chassis
9 =slot number of the controller in the remote chassis
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Network

Example

Description

DH+

Program the controller in slot 9 of the remote chassis.
Go from DH+ to the local chassis.
Bridge to the remote chassis over ControlNet.

Configure the DH+ driver.

Enter connection path: 0, 8437,1,0,2,42,1,9

0= DH+ port of the KT communication card in the workstation

8#37 = octal DH+ node of the 1756-DHRIO or 1756-DHRIOXT module in slot 9 of the local chassis
1="backplane port of the 1756-DHRIO or 1756-DHRIOXT module in slot 9 of the local chassis

0 = slot number of the 1756-CNB module in the local chassis

2= ControlNet port of the 1756-CNB module in slot 0 of the local chassis

42 = ControlNet node of the 1756-CNB module in slot 0 of the remote chassis

1= backplane port of the 1756-CNB module in slot 0 of the remote chassis

9 = slot number of the controller in the remote chassis

Program the controller in slot 9 of the remote chassis.
Go from DH-+ to the local chassis.
Bridge across DH+ to the remote controller.

Configure the DH+ driver.

Enter connection path: 0, 8437, 1,2, 3, 8#24,1,9

0= DH+ port of the KT communication card in the workstation

8#37 = octal DH-+ node of the 1756-DHRIO or 1756-DHRIOXT module in slot 9 of the local chassis
1=backplane port of the 1756-DHRIO or 1756-DHRIOXT module in slot 9 of the local chassis

2 =slot number of the other 1756-DHRIO or 1756-DHRIOXT module in the local chassis

3 = Channel B of the 1756-DHRIO or 1756-DHRIOXT module in slot 2 of the local chassis, configured for
DH+

8#24 = DH+ node of the 1756-DHRIO or 1756-DHRIOXT module in slot 2 of the remote chassis
1=backplane port of the 1756-DHRIO or 1756-DHRIOXT module in slot 2 of the remote chassis
9 = slot number of the controller in the remote chassis

ControlNet
Ethernet
DH+

Use several network connections across different network
bridges:
« DF1 (connected to controller module
in local rack)
« ControlNet to the remote chassis
« Ethernet back to the local chassis
«  DH+ back to the remote chassis

Configure the DF1 driver (to handle worst case performance)

Enter connection path: 1,0,2,42,1,1,2,21.21.21.21,1,2, 2, 8#25,1,9
1=backplane port of the ControlLogix controller in slot 6 of the local chassis

0 = slot number of the 1756-CNB module in the local chassis

2 = ControlNet port of the 1756-CNB module in slot 0 of the local chassis

42 = ControlNet node of the 1756-CNB module in slot 0 of the remote chassis
1= backplane port of the 1756-CNB module in slot 0 of the remote chassis

1 =slot number of the 1756-ENET module in the remote chassis

2 = Ethernet port of the 1756-ENET module in slot 1 of the remote chassis
21.21.21.21 = IP address of the 1756-ENET module in slot 1 of the local chassis
1="hackplane port of the 1756-ENET module in slot 1 of the local chassis

2 =slot number of the 1756-DHRIO or 1756-DHRIOXT module in the local chassis

2 = Channel A of the 1756-DHRIO or 1756-DHRIOXT module in slot 2 of the local chassis,
configured for DH+

8#25 = DH+ node of the 1756-DHRIO or 1756-DHRIOXT module in slot 2 of the remote chassis
1="hackplane port of the 1756DHRIO or 1756-DHRIOXT module in slot 2 of the remote chassis
9 = slot number of the controller in the remote chassis
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Chapter 5

Messaging Between PLC-5 and
SLC5/04 Controllers

This chapter describes how to use DH+ messaging between PLC-5 and
SLC 5/04 controllers.

Topic Page
DH+ Messaging: PLC-5 Controllers with One 1756-DHRIO 68

DH+ Messaging: SLC 5/04 Controllers with Two Modules in One | 70
ControlLogix Chassis

DH+ Messaging: PLC-5 Controllers with Multiple ControlLogix | 73
Chassis

DH+ Messaging: PLC-5 to PLC-5/C Controllers on the 77
ControlNet Network

IMPORTANT The examples use PLC-5 and SLC 5/04 controllers to send DH+ messages. In
each case, the use of these devices is strictly for example purposes and not
an indication of restrictions on the 1756-DHRIO and 1756-DHRIOXT
modules. Examples using PLC-5 controllers could, in fact, use SLC 5/04
controllers and examples using SLC 5/04 controllers could use PLC-5
controllers.
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Chapter5  Messaging Between PLC-5 and SLC5/04 Controllers

DH+ Messaging: PLC-5 This application sends a DH+ message from PLC-5 controller A through a
Controllers with One 1756- 175§—DHRIO module to PLC-5 controller B. Remote DH+ messaging is
required to send the message.
DHRIO
The following figure illustrates the steps you must follow in this application.
1756-DHRIO —
8\ [8)
ControlLogix T I
Chassis h ;EI ‘ oo | ooo| ooo }
— ‘
— Channel A
— D — Node Number: 010
| — | | | |
{ é H — Channel B
L = — Node Number: 020
DH+ Link N ———
LinkID 1 ‘ 0] o]
0 d DH+ Link 0 0}
Link 1D 2 Y
B U (8] o 0 i 0
- LR - LR .
41363
PLC-5/25 Controller A PLC-5 Controller B
Node Number: 015 Node Number: 025

Configure the Module Switches

In this example, Channel A and Channel B on the 1756-DHRIO and
1756-DHRIOXT modules must be set for DH+.

Configure a Routing Table for the 1756-DHRIO Module

Use RSLinx to configure a routing table for the modules as shown in the
following figure.

1756-DHRIO Configuration

General DHRID Routing Table | Channel Configuration |

[Link 1]
Channel B - DH+ [Link 2]

LoadFiom il | Saveiofie | Bestore Defaulis|  Fisfiesh |

0K | Cancel | gpek | Hep |
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Messaging Between PLC-5 and SLC 5/04 Controllers ~ Chapter 5

Configure Message Instructions

Use RSLogix S to configurc the remote PLC-5 message instructions bcing sent to
ControlLogix controller B. The following figure shows message instruction for
this example.

5 M56 - Rung #2:0 - MG10:0

General
- This PLCS ~Caniral B
Communication Command : [PLC-5 Typed Wit | Ignore if timed out (T0): [0]
Data Table Address . [N7.15 Ta be retied (MR [0]
Size in Elements : [0 Awaiting Exeeution (Ew): [0]
Fort Mumber: 15| Continuous Frun (00} [
Enror [ER):[0]
- Target Devi Message done [DN): [0 ]
Data Table Address: [N10.0 Message Transmiting (5T [2]
Local DH+ Nade (Dctal): [ Message Enabled [EN] ]
Local / Remate  [Femote |
Remote Link Type: [Data Highway |
Remote Station Addess: 25| Enor
Remote Bridge Link ID: [z _ Enor CodelHex) 0
Error Desciption
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Chapter 5

Messaging Between PLC-5 and SLC 5/04 Controllers

DH+ Messaging: SLC 5/04
Controllers with Two
Modules in One ControlLogix

Chassis

70

This application sends a DH+ message from SLC 5/04 controller A through two
1756-DHRIO or 1756-DHRIOXT modules in the same chassis to SLC 5/04

controller B. Remote DH+ messaging is required to send the message.

The following figure illustrates the steps you must use in this application.

1756-DHRIO — 1756-DHRIO
@ o
|[8\ |[8)
[ ] [ ]
ControlLogix Chassis = =] = | — \
ID=IC
N
o!| B E
i @ B D . Channel B
L Channel B I Node Number: 030
DH-+ Link 3""9 ber )
LinkID 1 Node Number: 020 Bl @w
A
DH+ Link
Link ID 2
JO\ [B\ JO\ [B\
Cle= EEEEE | BERE | | ¥ Cl= EEEEE | BERE | |
Jof Jof
19765
SLC /504 Controller A SLC 5/04 Controller B
Node Number: 015 Node Number: 025
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Messaging Between PLC-5 and SLC 5/04 Controllers ~ Chapter 5

Configure the Module Switches

In this application, Channel B on the 1756-DHRIO and 1756-DHRIOXT
modules must be set for DH+.

Configure a Routing Table for the 1756-DHRIO Modules

Use RSLinx to configure a routing table for the 1756-DHRIO and
1756-DHRIOXT modules. The following figure shows the routing table for this

example.

1756-DHRI0 Configuration EHE

General DHRIO Routing Table | Channel Canfiguration |

56-DHRAID - Slat 0
Channel & - DH+ [Link Undefined]
Channel B - DH+ [Link 1]
=-f 1756-0HRI0 - Slot 2

v Channel & - DH# [Link Undefined]
Channel B - DH+ [Link 2]

Load From Fie | SavetoFie | Aestore Defaus|  Riefiesh |

0k | Cancel | depb | Hep |

TIP Because the 1756-DHRIO and 1756-DHRIOXT modules are in the same
chassis, you must configure only one of the two routing tables and apply it
to the modules.
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Chapter5  Messaging Between PLC-5 and SLC5/04 Controllers
Configure Message Instructions
Use RSLogix 500 software to configure the SLC-500 controller message
instructions, as shown in the following figure.
ME-Hng #2:0 - :1[I
General
i~ This Controller i~ Control Bi
Communication Command : [S00CPU Read | Ignore if timed out (TO): [0]
Data Table Address: [N710 To be retied (NR]: E
SizeinElements: [T | Auwalling Execution (EW):
Channel: 1] Continuous Fun (C0F [
- Error [ER): 0]
e Message done (DN [0 ]
Messags Timsout Message Transmiting [5T) [T]
Data Table Address: [g20 Message Enabled (EM}: [0]
Local Bridge Addr (dec): [20 | [octall Wating for Queue Space : [0]
Local / Remate : [Remote
Remate Bridge Addr [dec) [7 Enor
Flemote Station fddiess (deck [ |
Remote Bridge Link ID: 2] Enor CodefHex), 0
Enor Deseription
IMPORTANT RSLogix 500 software displays Nodes and link IDs in decimal. Also, in this
application, a remote bridge address is not required.
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DH+ Messaging: PLC-5 This application sends a DH+ message from PLC-5 controller A through
Controllers with Multiple 1756-DHRIO and 1756-DHRIOXT modules in separate chassis over

. X ControlNet to PLC-5 controller B. Remote DH+ messaging is required to send
ControlLogix Chassis the message.

The following figure illustrates the steps you must use in this application.

ControlLogix System 1 ControlLogix System 2
1756-DHRIO — 1756-CNB 1756-DHRIO 1756-CNB
[ @ \ /@\ Node Number: 22 Node Number:23
| [ |
\ y L ]
[ ] [ ]
DH+ Link ’EI ‘EIEIEI H Q\j ;EI ‘EIEIEI H ooo
LinkID 1 \ \ \ ® \
[ [
2 j ‘5 j
R Q B ® B
Channel A R Channel B z
Node Number: 010 Node Number: 030 B
@] P] [©] [P]
ControlNet
A Link ID 2 v
This can be Ethernet,
ControlNet or DH+
v P~ DH-+ Link O 0
B LinkID 3 B
S S
Ul D 0 0 D 0
b EDDD
3 m
PLC-5/25 Controller A PLC-5/25 Controller B
Node Number: 015 Node Number: 035
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Configure the Module Switches

In this application, you must set switches on the 1756-DHRIO and
1756-DHRIOXT modules for DH+ and the switches on the 1756-CNB
modules to Node addresses 22 for the 1756-CNB module in system number 1
and 23 for the 1756-CNB module in system number 2.

IMPORTANT The switches on the 1756-CNB modules must match the information in the
module routing tables.

Set the channels on the 1756-CNB module as shown in the following figure.

CNB module- Chassis 1 CNB module -  Chassis 2
Slot3 Slot 3

(]

2 2 2 3
The module’s network ~ — The module’s network ~ —
address is 22. address is 23.

41434
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Messaging Between PLC-5 and SLC 5/04 Controllers ~ Chapter 5

Configure Routing Tables for the Modules

You must configure routing tables for each 1756-DHRIO and 1756-DHRIOXT
module in this example. The following figure shows the routing table for the
1756-DHRIO and 1756-DHRIOXT modules in ControlLogix system number
1 this example.

1756-DHRI0 Configuration [21x]

General DHRIO Routing Table | Channel Configuration |

Channel - DH-+ [Link 1]
Channel B - DH-+ [Link Undefined]
= f 1756-CHE - Slot 3
CHET [Link 2]

LoadFromFile | SaveloFile | Aestore Defauts|  Refiesh |

0k | cancel | ek | Hep |

The following figure shows the routing table for the 1756-DHRIO and
1756-DHRIOXT modules in ControlLogix system number 2 this example.

1756-DHRI0 Configuration EHE

General DHRIO Routing Table | Channel Canfiguration |

=-F 1756DHAI0 - Slat 0
hariel & - D+ [Link Undsfinsd]
hanel B - DH+ [Link 3]
=-f 1756-CHB - Siot 3
L CMET [Link 2]
Load From Fie | SavetoFie | Aestore Defaus|  Riefiesh |

0k | Cancel | depb | Hep |
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Chapter5  Messaging Between PLC-5 and SLC5/04 Controllers

Configure Message Instructions

Use RSLogix 5 software to configurc the remote PLC-5 message instructions
being sent to ControlLogix controller B, as shown in the following figure.

5G - Rung #2:0 - N7:0

General |
[~ This Controller - Control B
Commurication Command Ignare if imed aut (T0): [0]
Data Table Address To be retied (MR (0]
Size in Elements Awwaiting Exscution (Ew): [1]
Channel: T Continuous Run (L0 1]
- Enor [ERJ [0 ]
- Targat Devi Message done (DN [0 |
Message Timeout Message Transriting (ST [0]
Data Table Address: [M5:20 Message Enabled [EN]-@
Locs| Bidge Addi(dec] [8_]  lectsl: Waiing for Queve Space :[T]
Local / Remote: [Femote
Remate Biidge Addr (dec): [0 -
Remote Station Address (dec): [0
Remote Bringe Link 1D 3| Enor CodelHex): 0

Ertor Description
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Messaging Between PLC-5 and SLC 5/04 Controllers ~ Chapter 5

DH+ Messaging: PLC-5 to This application sends a DH+ message from PLC-5 controller A through
PI.('S/C Controllers on the 1756-DHRIO and 1756-CNB modules to PLC-5C controller B on the

ControlNet network. Remote DH+ messaging is required to send the message.

ControlNet Network

The following figure illustrates the steps you must use in this application.

1756-DHRIO —_—/ \ / \ 1756-CNB
@ @ Node Number:22

DH:-:-:-\DDD =
—
R

Channel A B
Node Number: 010 ‘
DH+Link | [
LinkID1 0] ]
A ControlNet Link
Link ID 2
0 0 0 0

=ae=r

1 41288

PLC-5/25 Controller A PLC-5C Controller B
Node Number: 015 Node Number: 45
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Configure the Module Switches

In this application, you must set switches on the 1756-DHRIO and
1756-DHRIOXT modules for DH+ and the switches on the 1756-CNB
module to Node address 22.

Configure a Routing Table for the 1756-DHRI0 Module

Use RSLinx to configure a routing table for the modules. The following figure
shows the routing table for this example.

1756-DHRIO Configuration

General DHRID Routing Table | Channel Configuration |

nk | ed]
17565-DHRAIO - 5ot 0
Channel & - DH+ [Link 1]
Channel B - DH+ [Link Undefined]
E-fJ 17560MB - Slot 3
CNET [Link 2]

LoadFiomFile | SavetoFie | Restors Defauts|  Refiesh |

0K | Cancal | apk | Hep |

Configure Message Instructions

Use RSLogix 5 software to configure the remote PLC-5 controller message
instructions being sent to ControlLogix controller B. The following figure shows
a message instruction for this example.

=3 MSG - Rung #2:0 - MG10:0

Data Table Addiess: [W10:0

Message Transmitting (5T
Lacal DH+ Node (Detall

0 Message Enabled [EN

General |
~This PLCS ~Control Bi
Communication Command : [PLC-5 Typed \wiite lgnore if timed out [TO] |E|
Data Tabls Address: w716 | To be reried (NA): [0 ]
Size in Elements . [10 Awaiting Exsoution [Ew/]:[0]
Port Number: [14 ] Continuous Rur (CO) [0]
- Enror [ER): [0]
[~ Target Devi Message done DN} [0 |
J
)

Local / Femote . [Remote

Remote Link Type: (D ata Highway

Remote Station Address: [25 ~Enor

Remate Bridge Link 1D |2 Enor Code[Hex]: 0

Eror Deseription
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Chapter 6

Messaging Between PLC-5 or SLC 5/04
Controllers and ControlLogix Controllers

What This Chapter Contains  This chapter describes how to use DH+ messaging between PLC-5 or SLC 5/04

controllers and a ControlLogix controller.

Topic Page

DH+ Messaging: PLC-5 Controllers to One ControlLogix 80
Controller with One ControlLogix Chassis

DH-+ Messaging: PLC-5 to Multiple ControlLogix Controllersin | 83
One ControlLogix Chassis

DH+ Messaging: SLC 5/04 to a ControlLogix Controller with 85
Multiple ControlLogix Chassis

IMPORTANT The examples use PLC-5 and SLC 5/04 controllers to send DH+ network
messages. In each case, the use of these devices is strictly for example
purposes and not an indication of restrictions on the 1756-DHRIO and
1756-DHRIXOT modules.

Examples using PLC-5 controllers could, in fact, use SLC 5/04 controllers and
examples using SLC 5/04 controllers could use PLC-5 controllers.
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Chapter6  Messaging Between PLC-5 or SLC5/04 Controllers and ControlLogix Controllers

DH+ Messaging: PLC-5 This application sends a DH+ message from PLC-5/60 controller A through a
1756- or 1756- module to ControlLogix controller B.
contro"ers to one 6-DHRIO 6-DHRIOXT modul C IL g ller B

. . Local DH+ messaging can be used to send the message.
ControlLogix Controller with
One ControlLogix Chassis

IMPORTANT Local DH+ messaging can send only DH+ messages to one ControlLogix

controller per DH+ channel. See the application on page 83 if you want to
send DH+ messages to multiple ControlLogix controllers in the chassis.

The following figure illustrates the steps you must use in this application.

ControlLogix Controller 1756-DHRIO
Slot number: 1 Slot Number: 3

DH+Llink |

4 o — | T
LinkID ; ; [7{' =1

E ISR
E
r 9 Channel A
= 0 Node Number: 010
| | IE=E
(m=s] ‘ ) __
\ N s
PLC-5/60 Controller A 0] O] 83
Node Number: 005

IMPORTANT For this application, the 1756-DHRIO and 1756-DHRIOXT modules need

only a controller slot programmed if the ControlLogix controlleris not in the
default slot (0) of the ControlLogix chassis.
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Messaging Between PLC-5 or SLC 5/04 Controllers and ControlLogix Controllers  Chapter 6

Configure the Module Switches

In this example, Channel A on the 1756-DHRIO and 1756-DHRIOXT
modules must be set for DH+.

Configure a Controller Slot for the 1756-DHRIO Module

In this example, the controller is not in the default slot (slot 0) of the
ControlLogix chassis. You must use RSLinx software to configure a controller
slot for the 1756-DHRIO and 1756-DHRIOXT modules as shown in the
following figure.

1756-DHRIO0 Configuration [21x]

General | DHRIO Routing Table  Channel Configuration |

[~ Channel &

ﬂ Channel Type:  DH+ Restare Defaults

Baud Rate: 57 B kbps

Node Address: 3

LController Slot: 1

- Channel B

Channel Type:  DH+ Restore Defaults
ﬂ EBaud Rate: 57.6 kbps

Node Address: 4

Controller St~ [0

ok | Cancel Apply Help

IMPORTANT Controller slot values for the other channel, if it is configured for DH+, are
applied or restored to default values. In this example, controller values
applied to the channel not used for DH+ messaging do not matter, but
failure to enter a value generates a configuration fault for that channel.
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Configure Message Instructions
You must use RSLogix 5 software to configure the PLC-5 message instructions.
The following figure shows a message instruction necessary for this example.
=3 MSE - Rung #2:0 - MG10:0
General
r~ This PLC-5 i~ Control Bil
Communication Command : [PLC-5 Tuped \Wiite | Ignore if timed out (T0): [0]
Data Table Addiess : [N7.15 To be retried (NR): m
Size inElements: [ln_] Auwaling Execution (Ew): 0]
Port Nurber: [14 ] Continuous Run (C0] 7]
Enror [ER):[0]
(- Target Devic Message done [DN): [0 ]
Data Table Address: |10 Message Transmiting (57} [0]
Local DH+ Node (Detal) Message Enablad (EN] [0]
Local / Remate : [Local
r~Enar
Enor Code(Hex): 0
Error Description
IMPORTANT If the ControlLogix controller in this example is the destination of a

PCCC-typed message, you must remember the following:

+  Whena PLC5, SLC500, PLC5/250, PLC3, or PLC2 sends a message to a
controller on ControlLogix, a mapping table is needed to be configured
in the Studio 5000 environment.

+ Inthe Logic tab on the tool bar select Map PLC or SLC Messages

» The file number must be an integer type. Just write the file number in
the box. The whole file in the PLC or SLC controller will be used starting
with word 0.

» Atag must be created beforehand to accept the data with the proper
number of array elements.

« The destination tag in the PLC or SLC message is the file number
configured at the word level.
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Messaging Between PLC-5 or SLC 5/04 Controllers and ControlLogix Controllers  Chapter 6

DH+ Messaging: PLC-5 to This application sends a DH+ message from PLC-5/60 controller A through a
. . 1756-DHRIO and 1756-DHRIOXT modules to multiple ControlLogix

Multiple Coptrolloglx nerliee

Controllers in One

ControILoglx Chassis IMPORTANT In this example, we use local and remote DH+ messaging to send DH-+

messages. Local DH+ messaging is used to send a message to ControlLogix
controller A. This processor must be configured as the controller slot.

Remote DH+ messaging is used to send a message to ControlLogix
controller B. Separate message instructions must be configured in
RSLogix 5 software for each ControlLogix controller.

The following figure illustrates the steps you must use in this application.

ControlLogix Controller A ControlLogix Controller B
Slot Number: 1 Slot Number: 2
Node Number: 015 Node Number:020

/8

|
©
L—

DH+ Link A = LTI = i
Link D 1 - . - Hl-z]-z2 =
s ® | ® ? ‘** DHRIO Module
g&ﬁ . Slot Number: 3
® - Channel A
0|5 0 s o Node Number: 010
i | g
= \ o = q_l T~
N -
@ @ 41459
PLC-5/60 Controller A ControlLogix Chassis
Node Number: 005 Link 1D 2
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Configure the Module Switches

In this example, Channel A on the 1756-DHRIO and 1756-DHRIOXT
modules must be set for DH+.

Configure a Controller Slot for the Module

In this example, the controller is not in the default slot (slot 0) of the
ControlLogix chassis. You must use RSLinx software to configure a controller

slot for the 1756-DHRIO and 1756-DHRIOXT modules. The following figure

shows the controller slot necessary for this example.

1756-DHRI0 Configuration [21x]

General | DHRIO Routing Table  Channel Configuration |

[~ Channel &

ﬂ Channel Type:  DH+ Restare Defaults

Baud Rate; 57 B kbps

Node Addiess: 3

Contraller Slat: 1

- Channel B

Channel Type:  DH+ Restore Defaults
ﬂ Eaud Rate 57.6 kbps

Node Addiess: 4

ControlerSlat [0

0k | Cancel Apply Help
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DH+ Messaging: SLC 5/04 toa Thizag;;_lli;tg)n scnds6aDDI{-III-{l-Ig§?;ge finT SLE 5/041clj)ntroller A throulgbh a
. . 1756- or 1756- module in ControlLogix system number 1

c0ntr0".oglx Controller with toa 1756-DHRIO or 1756-DHRIOXT module in ControlLogix system

. . . g y

Multlple contro"-oglx Chassis number 2 to ControlLogix controller B. Remote DH+ messaging is required to

send the message.

The following figure illustrates the steps you must use in this application.

ControlLogix System 1 ControlLogix System 2
1756-DHRIO 1756-CNB ControlLogix Controller 1756-CNB
Node Number: 22 Slot Number: 0 Node Number: 23
8\ /B B\ [B
[ ]
i | o 'a
DH+ Link “lmmm Bl &L -2 (. -
LinkID 1 |
i T =
) @ - Channel A ) S}lstem 2 Backplane —
5 - Node number: 010 g LinkID3 —
i) E :
[ / [
(] [ @] (O]
A /6 [ O\ =
= |EEE | BEE || ControlNet Link
] Link D2
— This can be Ethernet, ControlNet or DH+ networks.
41286
SLC5/04 Controller A
Node Number: 050
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Messaging Between PLC-5 or SLC 5/04 Controllers and ControlLogix Controllers

86

Configure the Module Switches

In this application, you must set switches on the 1756-DHRIO and
1756-DHRIOXT modules for DH+ and the switches on the 1756-CNB
modules to the correct node addresses. The 1756-CNB module in system
number 1 uses node address 22 and the 1756-CNB module in system number 2
uses node address 23.

IMPORTANT The switches on the 1756-CNB modules must match the information in the
1756-DHRIQ routing table.

Configure a Routing Table for the Module

Use RSLinx software to configure a routing table for the 1756-DHRIO and
1756-DHRIOXT modules. The following figure shows the routing table

necessary for this example.

1756-DHRI0 Configuration HE

General DHAID Aouting Table | Channel Canfiguration |

ERJE-cioiore [k Undelinec
[ 1756 DHRID - Slat 0
Channel & - DH+ [Link 1]
ChannelE - DH-+ [Link Undefined]
E-f] 1756CHE -Slet 3
= CNET [Link 2]
B[l 1756-CNB - Network address 23
Backplane [Link 3]

LoadFiomFile | SavetoFie | Restors Defauts|  Refiesh |

0K | Cancal | apk | Hep |

Rockwell Automation Publication 1756-UM514C-EN-P - June 2014

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Messaging Between PLC-5 or SLC 5/04 Controllers and ControlLogix Controllers  Chapter 6

Configure Message Instructions

Use RSLogix 500 software to configure the SLC-500 controller message
instructions. The following figure shows a message instruction necessary for this
example.

5 MSG - Rung #2:0 - N7:0

General |
i~ This Contraller i~ Control Bi
Communication Command Ignore i timed out (TO) [0]
Data Table Address: To be retiied NR) [T]
Size in Elements Awaiting Exscution [Ew 1]
Charet: T Continuaus Aun [CO} [0 ]
Enor [ERL[0]
- Target Devio Massage done (DM} [0 |
Message Timeout Message Transmitting (ST} [0]
Data Table Address. Message Enabled ([EM [1]
Local Bridge Adcr (deck [3_]  [octal] \ifaiting for Gueue Space 0]
Local / Remote: [Remoe |
Fremote Bridge Add [dec] D =
Remole Station Address [deck [0 |
Remote Bridge Link1D: [ | Euror CodelHex) 0

Error Diescription

IMPORTANT RSLogix 500 software displays nodes and link IDs in decimal. Also, in this
application, a remote bridge address is not required.
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Notes:
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Chapter 7

Messaging Between ControlLogix Controllers
and PLC-5 or SLC 5/04 Controllers

What This Chapter Contains  This chapter describes how to use DH+ messaging between a ControlLogix
controller and PLC or SLC controller.

Topic Page
Local DH-+ Messaging: ControlLogix Controller in One Chassis | 90
toa PLC-5

DH+ Messaging: ControlLogix Controller to a SLC 5/04 92

Controller over ControlNet and DH+ Networks

IMPORTANT The examples use PLC-5 and SLC5/04 controllers to send DH-+ messages. In
each case, the use of these devices is strictly for example purposes and not
an indication of restrictions on the 1756-DHRIO and 1756-DHRIOXT
modules.

Examples using PLC-5 controllers could, in fact, use SLC 5/04 controllers and
examples using SLC 5/04 controllers could use PLC-5 controllers.
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Messaging Between ControlLogix Controllers and PLC-5 or SLC 5/04 Controllers

Local DH+ Messaging:
ControlLogix Controller
in One Chassis to a PLC-5

This application sends a DH+ message from a ControlLogix controller A
through a 1756-DHRIO or 1756-DHRIOXT module to a PLC-5 controller B
on a DH+ link. Local DH+ messaging can be used to send the message. In this
case, local DH+ messaging is used.

The following figure illustrates the steps you must use in this application.

ControlLogix Controller
Slot Number: 0

1756-DHRIO

o

( =[5 ‘@
o -2 f He= DH-+ Link
RN \ LinkID 1
Channel A @) - | P |
‘\ Node Number: 010
o B re
L {
. [] . o j
[@] O] =

PLC-5/60 Controller A
Node Number: 015

41284

IMPORTANT

When you are using local DH+ messaging between a ControlLogix
controller and a PLC controller, you do not need a routing table. The
default setting on the module out of the box is to have no routing table
configured.

However, if a routing table is programmed, verify it is programmed
correctly or a configuration fault can occur.

Also, controller slot values for channels that are configured for DH-+ are
applied or restored to default value, by using the software tabs. Failure to
enter the correct value generates a configuration fault for that channel.
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Chapter 7

Configuration Tab Communication Tab

Configuration | Cummunicalmﬂ"l Tag |
Message Type:

Sourcs Element

Send_Data B
Number Of Elements: |20 =

Destination Element;  |N7:0

Configure the Module Switches

In this application, channel A on the 1756-DHRIO and 1756-DHRIOXT

modules must be set for DH+.

Configure Message Instructions

Use the Studio 5000 environment to configure the ControlLogix controller
message instructions. The following figure shows the message instruction tabs

necessary for this example.

Configuration  Commurication” | Tag |

Path; [1.3

Mew Tag. g

CIP With
® i

Communication Method
€ CIP & DH+ Channel:

Browse
el =l pestiatontik. =]
Souree Link; |0 = Destnstionfiode:  [5 =] (ol

I Cormested

[¥ Cache Comnections &

D Ersbls ) Erable'wsting L Stat ) Done Dore Lenatie 1 D Ersbls ) Erable'wsting L Stat ) Dones Dare Lengthe 0
2 Enor Code: Estended Eror Code: ™ Timed Out & & Enor Code: Eatizrile B Canl ™ Timed Dut &
Enor Pt Enor Pt
Enor Tost Enor Tost
0K | cancal | appl | Hep 0K | Cancel | Aok | Hep
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Chapter7  Messaging Between ControlLogix Controllers and PLC-5 or SLC 5/04 Controllers

DH+ Messaging: This application sends a DH+ message from ControlLogix controller A to
Controll.ogix Controllerto a SLC 5/04 controller B over ControlNet and DH+ networks. Remote DH+

messaging is used to send the message in this application.

SLC5/04 Controller
over ControlNet and DH+ The following figure illustrates the steps you must use in this application.
Networks
ControlLogix System 1 ControlLogix System 2
LinkID 1 LinkID 2
ControlLogix Controller 1756-CNB 1756-DHRIO 1756-CNB
Slot Number: 0 Node Number:22 Slot Number: 0 Node Number:23
Slot Number:3 Slot Number:3
@)
‘/@\ [8) [8) [8By
=] W - =] m
0 DH+ Link
E LinkID3 AIE Channel B
= " Node Number: 020
’\7 [ | | 1
@] (O] [©] (O]
DH+ Link Y M a\
Link ID 4 ppE——— =
= B EEE | HEEE
SLC-500 Controller B
Node Number: 025
41287
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Configure the Module Switches

In this application, you must set switches on the 1756-DHRIO and
1756-DHRIOXT modules for DH+ and the switches on the 1756-CNB
modules to the correct node addresses. The 1756-CNB module in system
number 1 uses node address 22 and the 1756-CNB module in system number 2
uses node address 23.

IMPORTANT The switches on the 1756-CNB modules must match the information in the
1756-DHRIQ routing table.

Configure a Routing Table for the Module

Use RSLinx software to configure a routing table for the 1756-DHRIO and
1756-DHRIOXT modules in ControlLogix system number 2. The following

figure shows the routing table necessary for this example.

1756-DHRI0 Configuration HE

General DHAID Aouting Table | Channel Canfiguration |

=
= 1756-DHRIO - Slat 0

Channel & - DH+ [Link Undefined]
Channel B - DH+ [Link 4]

LoadFiomFile | SavetoFie | Restors Defauts|  Refiesh |

0K | Cancal | apk | Hep |
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Configure Message Instructions

Use the Studio 5000 environment to configure the ControlLogix controller

message instructions. The following figure shows the message instruction tabs
necessary for this example.

Configuration Tab Communication Tab
Message Configuration - DH_Write_MSG Message Conliguration - DH_Write_MSG [X]
Configuration | Gommurication®| Tag | Configuration  Commurication® | Tag |
Message Type FLCE Typcd Wil Patt: [1.3 Browse...
13
Source Element: Send Dats = Hew Tag...
= enTes | G on Method
Huneer 07 lemerts: [ =] Cop @oge et 2 pespmontik |* 2
Destination Element:  |N7.0 I g';"'\%g‘:“[) Source Link: 2 =] DestationMode: |5 =] (ctal)
[ | Corrested [ Cache Connections &
O Enable L EnableWaiing L Statt ODone  Donelenghh 0 O Enable L) EnableWaling ) Start O Done  Donelength 0
O Enor Code: Estended Error Code I Timed Ot & Enor Code Evtended Eror Code: I Timed Qut «
Enor Path: Enor Path
Enor Text Enor Text:
0K | Cancel Bpply Help Ok | Cancel Apply Help
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Chapter 8

Messaging Between ControlLogix Controllers

What This Chapter Contains  This chapter describes how to use Control and Information Protocol (CIP) I
messaging between ControlLogix controllers with the1756-DHRIO and
1756-DHRIOXT modules.

Topic Page
(IP Messaging Between ControlLogix Controllers over One Link 95
(IP Message Routing Between ControlLogix Controllers over Two Links 97

Each of the following examples explains what steps you must take to perform the
described operations.

(q ] Messaging Between This application sends a CIP message from ControlLogix controller A through a
Controll.ogix controllers over 1756-DHRIO or 1756-DHRIOXT module to ControlLogix controller B

controller B. The following figure illustrates the steps you must use in this

One Link application.
ControlLogix System 1 ControlLogix System 2
ControlLogix Controller DHRIO Module ControlLogix Controller DHRIO Module
Slot Number: 0 Slot Number: 0

=
|
/
i
0
@i,
(Hm]
(mm]
o
ﬂ:
|
/
0
CHI
n]
n]
n]
AAE
oL
\

\ 0] B @
o Channel B g ol | Channel B
\ j Node Number: 020 B \ ) Node Number: 030 B
[ [ | | ’\7 —T | | )
@] d] @] ]
Y \
41419
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Chapter8  Messaging Between ControlLogix Controllers

Configure the Module Switches

In this application, Channel B on the 1756-DHRIO and 1756-DHRIOXT
modules must be set for DH+.

Configure Message Instructions

Use the Studio 5000 environment to configure the ControlLogix controller

message instructions. The following figure shows the message instructions
necessary for this example.

Configuration Tab Communication Tab
Message Configuration - Wiite_Data <] Message Configuration - Wiite_Data [X]
Canfiguration” | Commurication®| Tag | Canfiguration®  Cammurication” | Tag |
Message Type [CIP Data Table wiite =l Path: 1333010 Browse.
1.3.3,30,1.0
Source Element: Send_Dats = Hew Tag...
= —I 0 o Method
Number OF Elements: |1 3 ®I0F CIoH G = Besttion i @ 3:
Destination Element.  |N10.0 o g';"'\%g‘:“[) SourceLink: [0 = Destingtionfiodz 0 = (e
[ | Corrested [ Cache Connections &
O Enable O EnableWaing L Start 0 Done Done Length: 0 ) Enable ) EnableWaling L Sttt 2 Done Done Length: 0
0 Enor Code: Extended Error Code: I~ Timed Out ¢ O Enor Code Extended Enor Code: I Timed Qut«
Enor Path: Enor Fath
Enor Text Enor Text:
0K Cancel |[_&ppb | Hep Ok | Cancel Apply Help

IMPORTANT When you are using the 1756-DHRIO for CIP messaging, no link ID numbers
are present. You must use an explicit message path.
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i This application sends a CIP message from ControlLogix controller A through a
essage Outmg 193 ; g | gl : I g
Between ControILogix 1756-DHRIO o 175§—DHRIOXT module to ControlLogix controller B
controller B over two links.

Controllers over Two Links

The following figure illustrates the steps you must use in this application.

ControlLogix System 1 ControlLogix System 2
ControlLogix Controller 1756-DHRIO 1756-DHRIO
Slot Number: 0 Slot Number:3 Slot Number:3
Channel A Node:010 Channel A Node:040
Channel B Node:020 Channel B Node:030
A |
)
(8| [8) (8 (&
o i | O
Channel B . = 0 0 E.:.E.J
Node Number: 020 ‘ ooo L
. B 9
1
i [ ] w
[
@] O] @] S
ControlLogix Controller 1756-DHRIO
Slot Number: 0 Slot Number:3 ]
Channel A Node:060
Channel B Node:050
N [ © )
- : E ooo E\ E —‘
e Nin
ControlLogix System 3 9 M
J
[ |y
@] (O]
41420
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Chapter8  Messaging Between ControlLogix Controllers

Configure the Module Switches

In this application, Channel A on the first and last 1756-DHRIO or
1756-DHRIOXT modules must be set for DH+. The channels on the second
1756-DHRIO or 1756-DHRIOXT module must be set for DH+.

Configure Message Instructions

Use the Studio 5000 environment to configure the ControlLogix controller
message instructions. The following figure shows the message instructions
necessary for this example.

Configuration Tab Communication Tab
Message Configuration - Write_Data Message Conliguration - Wiite_Data =]
Configuration” | Gommurication®| Tag | Corfigustior Commuricationt | Tag |
Message Type: [CIF Data Table wite | Path [1.3.2,40,3,601.0 Browse...
1.3,2.40,3,60,1,0
Source Element: Send_Dats = Hew Tag...
= —I E el =i
Number OF Elements: |1 3 ®I0F CIoH G = Besttion i @ 3:
Destination Element.  |N10.0 o g';"'\%g‘:“[) SourceLink: [0 = Destingtionfiodz 0 = (e
[ | Corrested [ Cache Connections &
Ly Enble 3 EnableWaiing L3 Start 2 Done Dione Length, 0 Ly Enable 3 Enable'Waling Ly Stan 3 Done Done Length: 0
0 Enmar Code: Extended Enar Code I~ Timed Out ¢ 3 Evmor Code Exendsd Enor Code: ™ Timed ut «
Enor Fath: Enor Path
Enor e Enor Test:
oK Cancel |[_&ppb | Hep Ok | Cancel Lpply Help

IMPORTANT When you are using the 1756-DHRIO for CIP messaging, no link ID numbers
are present. You must use an explicit message path.
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Chapter 9

What This Chapter Contains

Using the 1756-DHRIO and
1756-DHRIOXT Modules in Remote I/0

Applications

This chapter describes the basic procedures of using the 1756-DHRIO and
1756-DHRIOXT modules in remote I/O scanner mode and configuring a

remote I/O network.

Topic Page
Introduction to Remote 1/0 100
Select Devices that You Can Connect 101
Design a Remote 1/0 Network 102
Module Operation in a Remote 1/0 Application 104
Remote I/0 Scanner Status 106
Adapter Module 1/0 107
Configure the Data Exchange Rate Between the Modulesanda | 108
Controller

Remote I/0 Scanner Fault Notification 110
Remote 1/0 Adapter Failure Notification m
Inhibit the Module Connections m
Inhibit an Remote I/0 Connector Adapter m
Increased Remote 1/0 System Throughput 12
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Chapter9  Using the 1756-DHRIO and 1756-DHRIOXT Modules in Remote /0 Applications

Introduction to Remote I/0 The remote I/O system lets you control I/O devices that are not in the

100

controller’s chassis. A 1756-DHRIO channel, configured as a remote I/O
scanner, transfers discrete and block-transfer data between a ControlLogix
controller and remote I/O devices.

The following figure shows an example of a remote I/O system.

ControlLogix Controller 1756-DHRIO

The scanner channel maintains a list of the full and
partial racks connected to the channel.

i — = A HH

o ® %?DDDDDDDDDDDDDD

: SEhiERiEh ek
@] O]

Remote 1/0 node adapter like the 1771-ASB
modules or PanelView operator interfaces
addressed as remote 1/0 racks

ControlLogix Chassis

Remote I/0 Link Cable: Belden 9463 EE—

-
©f

PLC-5 channel or a processor operating as a remote I/0 adapter

0 ©° [l
]

1

1
=

| —
aaanmasman=1l

mamenseenm=]l
| —
aaasasasss=Il

e |

=

mamemnennaE=ll

e

neammnnman=]l

e

|

e

aasaaaassc=Il

Follow these steps when setting up a remote I/O system:

1. Configure the remote I/O adapter.
2. Layout the remote I/O network cable.
3. Connect the remote I/O network cable.

4. Configure the scanner channel.
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Using the 1756-DHRIO and 1756-DHRIOXT Modules in Remote 1/0 Applications ~ Chapter 9

Select Devices that You Can The following table lists some of the devices you can use on a remote I/O

Connect

network as an adapter.

Category Product (at. No.
Other Processors enhanced PLC-5 processors 1785-LxxB
(in adapter mode) Ethernet PLC-5 processors 1785-LxxE
ControlNet PLC-5 processor 1785-LxxC
VMEbus PLC-5 processors 1785-VxxB
extended-local PLC-5 processors 1785-LxxL
classic PLC-5 processors 1785-LTx
To Remote 1/0 SLC500 Remote /0 Adapter Module 1747-ASB
1791 Block 1/0 1791 series
Remote 1/0 Adapter Module 1771-ASB
1-Slot I/0 Chassis with Integral Power Supply 1771-AM1
and Adapter
2-Slot 1/0 Chassis with Integral Power Supply 1771-AM2
and Adapter
Direct Communication Module 1771-DCM
Operator Interfaces DL40 Dataliner 2706-Xxxx
RediPANEL 2705-xxx
PanelView Terminal 2711-xxx
Drives Remote I/0 Adapter for 1336 ACIndustrial Drives | 1336-RI0

Remote 1/0 Adapter for 1395 ACIndustrial Drives | 1395-NA
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Using the 1756-DHRIO and 1756-DHRIOXT Modules in Remote /0 Applications

Design a Remote I/0 Network Designinga remote I/O network requires applying network and cable design

102

guidelines.

Network Design Guidelines

Follow these rules as you design a remote I/O network:

o All devices connected to a remote I/O network must communicate by

using the same communication rate. The following rates are available for
remote [/O:

- 57.6kbps
— 115.2kbps
- 230.4kbps

Assign unique partial and full racks to each channel used in remote I/O
scanner mode. The channels of a 1756-DHRIO or 1756-DHRIOXT
module cannot scan the same partial or full rack address. For example, to
reduce the possibility of a conflict, you may have channel A communicate
to racks 00...37 octal and channel B communicate to 40...77 octal, or have
channel A communicate to even rack numbers while channel B
communicates to odd rack numbers.

A channel can have a maximum of 32 rack numbers and a maximum of 32
physical devices connected to it.

Cable Design Guidelines

Follow these cable design guidelines in your remote I/O network:

Specify a 1770-CD (Belden 9463) cable for 1756-DHRIO modules.
Specify a Belden 89463 cable for 1756-DHRIOXT modules.

Connect a remote I/O network by using a daisy chain or trunk line/drop
line configuration.

Verify that your system’s design plans specify cable lengths within
allowable measurements.

IMPORTANT The maximum cable length for remote 1/0 depends on the transmission

rate. Configure all devices on a remote I/0 network to communicate at the
same transmission rate.
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Trunk Line/Drop Line Considerations

When using a trunk line/drop line configuration, use 1770-SC station
connectors and follow these cable-length guidelines:

e The trunk line-cable length depends on the communication rate of the

link.
o The drop-cable length uses a maximum of 30.4 m (100 cable-ft.).

For daisy chain configurations, use the following table to determine the total
cable length you can use.

A remote I/0 network using this

Cannot exceed this cable length:
communication rate:

57.6 kbps 3,048m (10,000 ft)
115.2kbps 1,524m (5,000 ft)
230.4 kbps 762m (2,500 ft)

For proper operation, terminate the ends of a remote I/O network by using the
external resistors shipped with the 1756-DHRIO and 1756-DHRIOXT
modules. Selectinga 150W or a 82W terminator determines how many devices
you can connect on one remote I/O network.

If your remote /0 network: Use this resistor The maximum The maximum
rating: number of physical | number of racks you

devices you can can scan on the
connect on the network:
network:

does not contain any of the devices 82Q) 32 32

listed in the row below, regardless of

communication rate

contains any of the following: 150Q2 16 16

« 1771-AS

« 1771-ASB/A

« 1771-ASB/B

« 1771-DCM

« 1771-AF

0

perates at 57.6kbps or 115.2kbps, and

the network does not support more than

1

6 physical devices
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Chapter9  Using the 1756-DHRIO and 1756-DHRIOXT Modules in Remote /0 Applications

Module Operation ina The 1756-DHRIO and 1756-DHRIOXT modules provide two configurable

T channels that can send and receive messages over DH+ or scan remote I/O
Remote I/0 Appllcatlon devices. You must set the rotary switches on the module to use the 1756-DHRIO
or 1756-DHRIOXT module in a remote I/O application.

| & ———
Set the channel you want to use for @ @

Remotel/0to 1.

Switch 1 Switch 8

Channel A Channel B
Network Type Network Type

UORISog bz Uf UMoyS
SSRIppY g [BUEY)

(s1) (soL) (s1) (s01
S

uoyisog 0 Ut umoug
SSBIPPY Y [aUUeYy)

SUIMS  pUMMS  EUIMS  Z4oNMS
9. s 9L g9 [
HOIBREITHREOUBE

@\

/
)

. o 7

IMPORTANT If you require a channel to be configured for DH-+, use Channel A. By doing
50, you can connect your programming terminal to the connector on the
front of the module and communicate to devices on the network. If only
one channel is needed for RIO, use Channel B.

When a channel is configured for remote I/O, the 1756-DHRIO and
1756-DHRIOXT modules are designed to function as remote I/O scanners for a
ControlLogix controller. In this case, the following occurs:

o I/0 data is exchanged between the 1756-DHRIO or1756-DHRIOXT
modules and remote I/O adapters on the remote I/O link.

e I/O data is exchanged between the 1756-DHRIOo0r1756-DHRIOXT

module and the ControlLogix controller.
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Exchange I/0 Data Between the Module and Adapters

I/0O data is exchanged between the 1756-DHRIO or 1756-DHRIOXT module
and adapters on the remote I/O link based on a list of adapters generated in the
Studio S000 environment.

The ControlLogix controller, as the 1756-DHRIO or1756-DHRIOXT
module’s owner-controller, downloads this list, along with the remote I/O baud
rate, to the 1756-DHRIO or1756-DHRIOXT module. The 1756-DHRIO or
1756-DHRIOXT module scans each adapter (exchange I/O data) in the list in a

round-robin fashion.

Exchange I/0 Data Between the Module and the ControlLogix
Controller

I/0O data and status are exchanged between the 1756-DHRIO or
1756-DHRIOXT module and the ControlLogix controller through the

producer/consumer model used by the ControlLogix system.

Multiple connections are established between the 1756-DHRIO or
1756-DHRIOXT module and the ControlLogix controller. These connections
can be classified in two categories. In the first category, connections are
established between the 1756-DHRIO or 1756-DHRIOXT module and the
ControlLogix controller for each adapter on the remote I/O link. I/O data is
exchanged on these connections.

In the second category, a connection is established between the supervisor of the
remote I/O on the 1756-DHRIO or 1756-DHRIOXT module (the supervisor
is the internal remote I/O scanner on the module) and the ControlLogix
controller. Remote I/O scanner status is exchanged on this connection. In this
case, the data exchange is bidirectional. The 1756-DHRIO or 1756-DHRIOXT
module reports status on the remote I/O scanner, and the ControlLogix
controller maintains ownership of the 1756-DHRIO or1756-DHRIOXT

module.

IMPORTANT Only one ControlLogix controller can communicate with and own the
remote |/0 channels on a 1756-DHRIO or 1756-DHRIOXT module.

I/0 Configuration Tree in Studio 5000 Environment Controller
Organizer

The I/O configuration tree in the Studio 5000 environment Controller
Organizer specifies the connections to the 1756-DHRIO or 1756-DHRIOXT
module and generates the adapter list of the 1756-DHRIO or 1756-DHRIOXT

modules to scan.
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Remote I/0 Scanner Status

106

The 1756-DHRIO and 1756-DHRIOXT modules entry in the I/O
configuration tree specifies the status connection between the scanner function
on the 1756-DHRIO or 1756-DHRIXOT module and the ControlLogix

controller.

The adapter entries under the 1756-DHRIO and 1756-DHRIOXT modules in
the I/O configuration tree specify the connections between the ControlLogix
controller and the 1756-DHRIO or 1756-DHRIOXT module for each adapter’s
data.

TIP Enter a 1756-DHRIO or 1756-DHRIOXT module into the I/0 configuration
tree only if at least one of the module’s channels is configured for remote I/
0.

A connection is used to exchange remote I/O scanner status as described
previously. The data from the 1756-DHRIO or 1756-DHRIOXT module
contains the current state of the channels (A/B) that are configured for remote I/
O. The data from the ControlLogix controller represents an update used by the
1756-DHRIO or 1756-DHRIOXT module to maintain ownership.

This data exchange is continually updated and is responsible for maintaining
module awareness in the system.
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Using the 1756-DHRIO and 1756-DHRIOXT Modules in Remote 1/0 Applications ~ Chapter 9

Adapter Module I/0 The 1756-DHRIO and 1756-DHRIOXT modules scan the remote I/O devices
as they appear in the ControlLogix controller’s controller organizer. The entries
in the organizer represent logical adapters. The physical adapter modules on
remote I/O can act as several racks. This depends on the addressing mode of the
physical adapter and chassis. The Studio 5000 environment enables four choices
for the adapter modules:

e 1747 Remote I/O adapter
e 1771 Remote I/O adapter
e 1794 Remote I/O adapter
o Generic Remote I/O adapter

Each entry includes the following:
o rack address - values are 00-77 octal

e starting group - can start in slot 0, 2, 4, or 6

o racksize - can be 1/4, 1/2,3/4 or full rack

IMPORTANT Each choice determines what type of adapter is present on the remote 1/0
network. However, they all behave the same in the ControlLogix system.
When online, the 1756-DHRIO and 1756-DHRIOXT modules cannot tell
which adapter is connected to the remote 1/0 network.

The 1756-DHRIO and 1756-DHRIOXT modules consume the adapter output
data sent by the ControlLogix controller on the connection created when you
add remote I/O devices in the Studio 5000 environment.

The owner-controller produces the output data at the RPI; this output data
production is not tied to the scan time of the controller’s program. The remote
I/O scanner sends output data to the remote I/O adapters at a rate dependent on
the number of adapters on the channel and the baud rate used.

The 1756-DHRIO and 1756-DHRIOXT modules produce the rack input data
received in the adapter response immediately after the remote I/O adapter
response is received. The owner-controller receives the data directly into the data
buffer created by the software. The frequency at which the input data is produced
depends upon the number of adapters on the channel and the baud rate used.
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cOnfigure the Data Exchange The following sections describe the process of setting the Requested Packet

Rate Between the Modules
and a Controller

108

Interval (RPI) for data exchanges between the 1756-DHRIO or
1756-DHRIOXT module and the ControlLogix controller. An RPI must be set
for the remote I/O scanner status connection and each adapter connection.

Requested Packet Interval (RPI)

This interval specifies the rate at which the 1756-DHRIO or 1756-DHRIOXT
module and the ControlLogix controller produce data. The time ranges from
3...750 ms and is sent to the module with all other configuration parameters.

When the specified time frame elapses, the 1756-DHRIO module and the

ControlLogix controller produce data for each other.

RI0 Scanner Status Update Rate with the Module in a Local Chassis

When a module resides in the same chassis as the owner controller, the RPI
affects how and when the module produces link status and consumes the
controller status. The rate at which the status is exchanged is equal to the RPI.

RI0 Scanner Status Update Rate with the Module in a Remote Chassis

If a module physically resides in a chassis other than that of its owner-controller
(that is a remote chassis connected via ControlNet), the rate at which the status is

exchanged is equal to the RPI + 2 x [Network Update Time (NUT)].

TIP To maximize notification of the module status, we recommend setting the
1756-DHRIO and 1756-DHRIOXT modules’ RPI value equal to the RPI used
in the adapter connections.

Configure the Baud Rate

The rate of I/O data exchange is directly related to the configured remote I/O
scanner baud rate. Your 1756-DHRIO and 1756-DHRIOXT modules allow the
following baud rates:

e 57.6Kbaud
o 115.2Kbaud
e 230.4Kbaud

The remote I/O scanner scan each remote I/O adapter at the following rates:
o 8ms/adapter @ 57.6Kbaud
o Sms/adapter @ 115.2Kbaud
o 3ms/adapter @ 230.4Kbaud
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To determine the RPI for all Controller Organizer entries, use the graphs in the
following figure.

The following graphs provide the minimum RPI for the baud rates. Rates faster
than those specified do not provide greater data throughput.

Adapter Update Rates for Remote I/0 at 230.4Kbaud Rate
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Adapter Update Rates for Remote I/0 at 115.2Kbaud Rate
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Remote I/0 Scanner Fault
Notification

110

A 1756-DHRIO or 1756-DHRIOXT module using one of its channels for
remote I/O has a connection open between the module and its owner-controller.
The remote I/O scanner status is continually being exchanged over this
connection. This continuous data exchange is responsible for maintaining
module awareness in the system.

If at any time this continuous data exchange is interrupted for a time that is four
times the RPI, the ControlLogix controller drops the current remote I/O scanner
configuration and terminates communication with the adapters on the remote
I/O network. The channel configured for remote I/O scanner goes offline and
waits for new configuration data before beginning communication with the
remote I/O network.

The ControlLogix controller also performs one of the following scenarios:

o ControlLogix controller faults, if the 1756-DHRIO module has been
configured for a major fault to occur on the controller if communication

fails.

o ControlLogix controller does not fault, if the 1756-DHRIO or
1756-DHRIOXT module has not been configured for a major fault to
occur if communication fails. In this case, the ControlLogix controller
repeatedly attempts to reestablish communication with the

1756-DHRIO or 1756-DHRIOXT module.

TIP The update rate for the data exchange is set to go at the minimum RPI set
for the data flow between the ControlLogix controller and the remote I/0
adapters. This guarantees the scanner quickly terminates remote 1/0
network communication if the 1756-DHRIO or 1756-DHRIOXT module loses
data flow from the ControlLogix controller.
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Remote 1/0 Adapter
Failure Notification

Inhibit the Module
Connections

Inhibit an Remote I/0
Connector Adapter

The speed at which the ControlLogix controller is notified that a remote I/O
adapter faulted is directly related to the RPI. The fault, known as a connection
timeout, occurs at four times the RPIL For example, if the RPIis setat 25 msand a
fault occurs, the ControlLogix controller is not notified for 100 ms.

A remote I/O adapter fault notification occurs whenever the communication
between the remote I/O scanner (Channel A or B) and a remote I/O adapter is
interrupted or the communication between the 1756-DHRIO or
1756-DHRIOXT module and the ControlLogix controller is interrupted.

The Studio 5000 environment alerts you to a rack fault in at least one of the
following ways:

e nonzero condition in the Rack Status tagin the tag editor
o fault icon appears in the controller organizer

e connections page displays the fault type

When the inhibit bit is set for the 1756-DHRIO or 1756-DHRIOXT module,
the connection between the ControlLogix controller and the 1756-DHRIO or
1756-DHRIOXT module is terminated.

Although the 1756-DHRIO or 1756-DHRIOXT module connection is
inhibited, the DHRIO scanner (Channel A or B) changes to program mode and
continues to scan the remote I/O adapters on the remote I/O network. When
inhibited, a 1756-DHRIO or 1756-DHRIOXT module accepts configuration

from any ControlLogix controller in the control system.

The 1756-DHRIO or 1756-DHRIOXT module connection can be inhibited

on the module properties connection tab of the Studio 5000 environment.

When the inhibit bit is set for a remote I/O adapter connection, the connection
between the ControlLogix controller and the remote I/O adapter is terminated.

In this case, the 1756-DHRIO or 1756-DHRIOXT scanner (Channel A or B)
continues to scan the remote I/O rack on the remote I/O network and switches
the affected chassis of I/O into program mode. Only the ControlLogix controller
that initiated the configuration of the 1756-DHRIO or 1756-DHRIOXT

module can reestablish communication with the inhibited remote I/O adapter.

RIO rack connections can be inhibited on the module properties connection
dialog box of the Studio 5000 environment.
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Increased Remote 1/0 System
Throughput

112

Because of the unique design of the 1756-DHRIO or 1756-DHRIOXT module
system, performance can be greatly enhanced by splitting the remote I/O
adapters across the channels. An example of a simple system has the following
devices:

o Rack 1 - Starting Quarter 0 - Size Full
e Rack 2 - Starting Quarter 0 - Size Full

If the racks are placed on the same channel at a baud rate of 230.4Kbaud, the
minimum RPI between the 1756-DHRIO or 1756-DHRIOXT module and the
remote I/O adapters is 6 ms. If the racks are split between channel A and channel
B, the update rate can be decreased to 4.5 ms.

The following algorithms are used to calculate various update rates:

@ 230.4Kbaud Update Rate = 3 ms*(number of racks [channel A or B]) +
1/2*3 ms*(number of racks [channel A or B])

@ 115.2Kbaud Update Rate = 5 ms*(number of racks [channel A or B]) +
1/2*S ms*(number of racks [channel A or B])

@ 57.6Kbaud Update Rate = 8 ms*(number of racks [channel A or B]) +
1/2*8 ms*(number of racks [channel A or B])
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Chapter 10

Using the Studio 5000 Environment in Remote
1 /0 and Block Transfer Applications

What This Chapter Contains  This chapter describes how to use the Studio 5000 environment with your
1756-DHRIO and 1756-DHRIOXT modules in remote I/O and block transfer

applications. For more information on Studio 5000 environment, see the online

help.

Topic Page

Use the Studio 5000 Environment in Module Remote 1/0 13

Applications

Use the Studio 5000 Environment in 1756-DHRIO Module Block | 120

Transfer Applications
Use the Studio 5000 When you use the 1756-DHRIO or 1756-DHRIOXT module for remote I/0,
Environmentin you must follow these basic steps:
Module Remote I/0
Aoplicati IMPORTANT When using the 1756-DHRIO or 1756-DHRIOXT module in remote I/0 mode

pp Ications on channels A & B, a remote |/0 node cannot be duplicated. Channel A's

nodes must all be unique to B's nodes.

0

NN kW

Add the 1756-DHRIO or 1756-DHRIOXT module to the project.

Configure the 1756-DHRIO or 1756-DHRIOXT module, including
setting the channels for Remote I/0O.

Add a remote I/O adapter to the project.
Conlfigure the remote I/O adapter.

Download the project to the controller.

Begin application operation (that is go online).

If necessary, change the configuration for all modules and adapters in the
project.
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Add the Module

After you start the Studio 5000 environment and create a project, you must create

a 1756-DHRIO or 1756-DHRIOXT module.

SLogix 5000 - DHRID [1756-L1]

File Edit “iew Seach Logic Commu

EEEEREEE]

Offline 9, I RUN ‘
Mo Forces b ;: gAKT
Mo Edits 2 o

-5 Cantroller DHRIO
[ Controller Tags
[ Controller Fault Handler
[ Pawer-Up Handler
El-E5 Tasks
E% ainT ask
E@ MairPragram

& Program Tags
Elj MainR outine
-2 Unscheduled Programs
-5 Molion Groups
[ Ungrouped Axes
£ Trends
-5 Data Types

Cﬂ User-Defined
: Eﬂ Strings

STRING

Cﬂ Fredefined

L Cﬂ i ndule-D efined

1. Right-click 1/0 configuration. ——————]
2. Click New Module, ———— || o

[Eapy
Faste

Create a module

-~ —

4

Select Module Type | x|
Tuvpe: Maijor Revision:
IT?SE-DHFHEI.#E 5 -
Type |Descriplian |
1756-CFMAa Configurable Flow Meter -~
1756-CHBAA 1756 ContiolNet Bridge
[1756-CHB/B 1756 ContiolNet Bridge
756-CHBAD 1756 ContiolNet Bridge
1756-CHBR A 1756 ContralMet Bridge, Redundant Media
1756-CHBR/B 1756 ContralMet Bridge, Redundant Media
1756-CHBR/D 1756 ContralMet Bridge, Redundant Media

[1756-0HRI0/B 1756 DH+ BridgeRI0 Scanner

e
/ [1756-DMA30 1756 SA3000 Drive Interface

3. Select the module: 1756:0MAT1 1756 SAT100 Drive Intertace
1756-DMA50 1756 54500 Drive Interfface LI

4. (lick OK. o
n 10!
\ Wendor: [l =] ¥ Other W Specialyl/o  Selectél

Wﬂigital ¥ Communication [ Motion [ Controller Clear &1
\ 0K | Concel | Hep |
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Configure the Module

Configure the newly added 1756-DHRIO or 1756-DHRIOXT module in the
wizard dialog boxes that appear. The following table describes the configurable

parameters that appear on the wizard dialog boxes.

Module Properties - Local:1 (1756-DHRIO/B 2.1) [x]

Type: 1756-DHRIOZB 1756 DH+ Bridge/RI0 Scanner
Wendor: Allen-Bradley
Mame: IScannel
Description; ;I
=l Slot: |1 _Ij

Parent: Local

Type Baud Rate
Channel & |RID 1 [ EERER =l
ChannelB: | RID Jid N TS =l

Bevision: |2_1 _|::l Electranic Keying: ICumpalibla todule 'I
Cancel | < Bach | Mest > | Finigh > > I Help

Module Properties - Local:1 [1756-DHRIO/B 2.1) [ %]

Bequested Packet Interval [RPI]: 250-Hms [20-750.0ms]
" Inhibit Module

I Major Fault On Contraller If Connection Fails ‘Whils in Run Mods

tndule Fault

Cancel < Back I Mext > I Finish > » Help
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Naming Screen (first
screen):

Parameter: Definition:
Name Module name. This field is required.
Description Optional description of the module.
Slot Location of module in the chassis.
Type Application for each module channel. This field must be changed to RIO.
Baud Rate Rate of communication at which the 1756-DHRIO module scans the remote
1/0. Available options are:
« 57.6Kbps
« 115.2Kbps
« 230.4K bps
Revision Minor revision of the 1756-DHRIO or 1756-DHRIOXT module.

Electronic Keying

Parameter that determines if the controller that owns the 1756-DHRIO or
1756-DHRIOXT module establishes a connection with the module. The
options are:

« (Compatible Module - Controller attempts to establish a connection with
any module in this slot that can emulate the configuration being sent
from the controller.

« Disable Keying - Controller attempts to establish a connection to the
module regardless of its type. This option is not recommended.

« Exact Match - Controller only attempts to establish a connection with the
module if it matches the configuration parameters being sent from the
controller.

Requested Packet
Interval Screen
(second screen):

Parameter: Definition:

Requested Packet User-defined rate (2...750ms) that determines the rate at which the

Interval module scans data from the remote I/0.

Inhibit Module Feature that lets you configure a 1756-DHRIO or 1756-DHRIOXT module but
prevent it from communicating with the controller. In this case, the
controller does not establish a connection until the module is uninhibited.

Major Fault on Use this feature to choose whether a major fault occurs on the controller if

Controller if the connection between the controller and the 1756-DHRIO or

Connection Fails in Run
Mode

1756-DHRIOXT modaule fails.
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Add the Remote 1/0 Adapter

Add the remote I/O adapter to your project.

SLogix 5000 - DHRIO [1756-L1]
File Edit ¥iew Seach Logic Communications

”@ﬁ‘ﬂ@l Bl =T
| Dffline . 7 AUN [——]

| Mo Forces
No Edits &

=] Contraller DHRIO
Controller Tags
[ Contraller Fault Handler
[ PowerUp Handler
53] Tasks
=58 MainTask
58 MainProgiam
Frogiam Tags
B2 MainRoutine
[ Unscheduled Programs
= Mation Groups
[ Ungrauped fes
[ Trends
= Data Types
g UserDefined
=5, Strings
STRING
g Predefined
g Module-Defined
51 1/0 Canfiguration

1. Right-click the module. ————————— s~ Nk :
2. ClickNewModule. —— g -,
I — Copy
Create a module i
Delete

Cioss Reference

Pt
. Properties

Tuvpe: Maijor Bevision:

I‘\ FIA5E 1 -

Type |Descripliun

1747258 1747 Remote | /0 Adapter

[1771-25E 1771 Remate 1/0 Adapter
3. Select the adapter. .
4. (lick OK. RI0-4DAPTER Generic Remote /0 Adapter

~ Sha

Wendar: IA\I j ¥ Other [ Specialy /0 Select All
¥ Analog [ Digtsl ¥ Comgunication W Motion W Controller Clear Al
Ok I Cancel | Help |
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Configure the Remote 1/0 Adapter

Configure the newly added remote I/O adapter in the wizard dialog boxes that
appear. The following figures show a 1794-ASB remote adapter. However, the
parameters described in the following table apply to all remote I/O adapters that
can be connected to the 1756-DHRIO and 1756-DHRIOXT modules.

Module Properties - Scanner [1794-A5B 1.1)
Type: 1734-45B8 1794 Remate 1/0 Adapter
Yendor: Allen-Bradley
Mame: IFLEX_Adapler
Description: I ﬂ
Parent: Scanner Rack # foctall |0
Parent Channel: IEhanne\E 'l Starting Group: [0 'I
Size: IWM-Hack [21/0 Groups] | =
Cancel | < Back I Next > | Finish > | Help
Module Properties - Scanner [1794-A5B 1.1) [ %]
Beguested Packet Interveal [RFI): I 48.032 ms  [2.0- 7800 ms]
I Inhibit Module
™ Maior Fault On Cantraller If Connection Fails While in Fun Mode
Module Fault
Cancel < Back I Mext > I Finish >> Help
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Naming Screen (first | Parameter: Definition:
screen):
Name Module name. This field is required.
Description Optional description of the module.
Parent Channel 1756-DHRIO or 1756-DHRIOXT module channel to which this adapter is
connected.
Rack Number (#) Remote 1/0 rack number (in octal from 0-76)
Starting Group First word of input/output from a given rack begins at group 0, 2, 4, or 6. For

example, a system of 2 racks and 4 words of 1/0 can be:
+ Rack12,stqrp2, size 1/4
+ Rack12,stqrp6, size 1/4

Size Words of data are available for the given rack, including:
+ 1/4rack= 2 words of input and 2 words of output
+ 1/2rack =4 words of input and 4 words of output
« 3/4rack =6 words of input and 6 words of output
« Fullrack =8 words of input and 8 words of output

Requested Packet Parameter: Definition:

Interval Screen - -

(second screen): Requested Packet User-defined rate (2. . .750ms) that determines the rate at which the
Interval module scans data from the remote /0.
Inhibit Module Feature that lets you configure the remote 1/0 adapter module but prevent it

from communicating with the controller. In this case, the controller does not
establish a connection until the adapter is uninhibited.

Major Fault on Use this feature to choose whether a major fault occurs on the controller if
Controller if the connection between the controller and the 1756-DHRIO or
Connection Failsin Run | 1756-DHRIOXT modaule fails.

Mode

Download the Project to the Controller

After you write all configuration for your project, you must download the
configuration to the controller.

gix 5000 - DHRIO [1756-L1]

File Edit “iew Search Logic Commi

EEEEREEEE

Offline ] ™ RUN

1. Click the menu.

. R Mo Force: Ga Online
2. (lick Go Online. No Edits Upload
Download
Eragranfode
EB Cantro B fede
: 9 Tiesthode

Co
i [E3 P ElEanfEults
EB Tasks || [Ealofauis

. E-EE Me

=" Cantraller Properties
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Edit Configuration

After you complete configuration for a project, you can review and change your
choices. Changes can be made while the project is online (also known as
Dynamic Reconfiguration) or offline.

IMPORTANT Although you can change configuration while a project is online, you must
go offline to add or delete modules and adapters to or from the project.

The following figure shows how to access a module’s properties.

| 7 RSLogix 5000 - DHRIO [1756-L1]
File Edt View Search Logic Commur

EECEREEEN

fline 0. ©RUN |
5Tk
= At
No Edits = Sl

Mo Forces

B Tasks -
=48 MainTask E
B8 MainProgram

Program Tag
B2 MainRoutine
[ Unscheduled Prograr
-4 Mation Groups
[ Ungrouped Axes
[ Trends
-4 Data Types
g UserDefined
=145 Stings
STRING
g Predefined
g Module-Defined
563 1/0 Corfiguration

1. Right-click the module. d—g I
2. Click Properties.

New Module. .

[0t

4 Copy
— Rl
Edit properties for sele  [elete

Cross Reference

Fririt

Propetties

The naming page appears for the module on which you must change
configuration.

Use the Studio 5000 The Studio 5000 environment automatically allocates a portion of a controller’s
. . memory for the data collected in remote I/O applications. In block transfer
Environment in 1756-DHRIO applicat};ons, however, the data transferred betv&lf)e}::n the controller and the remote

Module Block Transfer modules (for example, analog or specialty I/O modules) is greater than the

Appli(ations software can allocate memory for. You must generate tags (that is space in the
controller’s memory) for the data transferred. This section explains how to
configure a block transfer application.

The process for block transfers with the 1756-DHRIO and 1756-DHRIOXT
modules is similar to the process for remote I/O, except that block transfer
applications require several additional steps, including the use of a message
instruction to read data from or write data.

When you use the 1756-DHRIO or 1756-DHRIOXT module for block

transfers, you must follow these basic steps:

1. Add the 1756-DHRIO or 1756-DHRIOXT module to the project.
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2. Configure the 1756-DHRIO or 1756-DHRIOXT module, including
setting the channels for Remote I/0O.

Add a remote I/O adapter to the project.
Configure the remote I/O adapter.
Add remote I/O modules to the project.

Configure remote I/O modules.

RO G

Configure the Block Transfer (Read or Write) message instruction in the
project’s ladder logic.

®

Download the project to the controller.
9. Begin application operation (that is go online).

10. If necessary, change the configuration for all modules and adapters in the
project.
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Add the 1756-DHRIO or 1756-DHRIOXT Module

After you start the Studio 5000 environment and create a project, you must create

a 1756-DHRIO or 1756-DHRIOXT module.

SLogix 5000 - DHRID [1756-L1]

File Edit “iew Search Logic Commu

EEEEEEEE

Offline 1. T RUN ‘
Mo Forces | ”: oK
No Edits g; - i.ET

B3 Contraller DHRIO

L Controller Tags

“ [ Controller Fault Handler
“..[23 Power-Up Handler
El-E3 Tasks

E1-58 ManTask

| E-E8 MainProgram

] Program Tags
: “-Fh MainRoutine
“..[I3 Unscheduled Programs
B3 Motion Groups

[0 Ungrouped Axes
[ Trends

E1-£3 Data Types

- UserDefined

(=13 Strings

©[E STRING

- Predefined

L Module-Defined

1. Right-click 1/0 /%
Configuration. ITEE—
2. Click New Module. —— Doy

P aste
Create a module =
IR
Select Module Type | x|
Tuvpe: Maijor Revision:
IT?SE-DHH\WE 5 -
Type |Descriplian |
1756-CFMAa Configurable Flow Meter -~
1756-CHBAA 1756 ContiolNet Bridge
[1756-CHB/B 1756 ContiolNet Bridge
756-CHBAD 1756 ContiolNet Bridge
1756-CHBR A 1756 ContralMet Bridge, Redundant Media
1756-CHBR/B 1756 ContralMet Bridge, Redundant Media
1756-CHBR/D 1756 ContralMet Bridge, Redundant Media

[1756-0HRI0/B 1756 DH+ BridgeRI0 Scanner

e
1756-DMA30 1756 543000 Drive Interface
[1756-DMA31 1756 543100 Drive Interface
3. Select the module. [1756-DMA50 1756 54500 Drive Interface

[~
~ Sha

4. Click OK. \ EEHdDIZIA\l j ¥ Other ¥ Specialy 120 Select Al

Witd ¥ Communication [ Motion [ Controller Clear &1
e e
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Configure the Module

Configure the newly added 1756-DHRIO or 1756-DHRIOXT module in the
wizard dialog boxes that appear. The following table describes the configurable
parameters that appear on the wizard dialog boxes.

Module Properties - Local:3 [1756-DHRIOD/C 5.1)
Tupe: 1756-DHRI0/C 1756 DH+ Bridge/RI0 Scanner
Wendor: Allen-Bradley
MName: IEIock_Transfer
Description: ;I
| 3 sF 3
Patent: Local
Type Baud Rate
. |on - ~| When using DH+ at
Charnel s |DH- = | e, il

e 2 B =] frmate i

BRevision: |5_|1 _I: Electronic Keying: | Compatible Module -
Cancel | < Back I Next > | Finish > | Help

Module Properties - Local:1 [1756-DHRIO/B 2.1) [ %]

Bequested Packet Interval [RPI]: 250-Hms [20-750.0ms]
" Inhibit Module

I Major Fault On Contraller If Connection Fails ‘Whils in Run Mods

Module Fault
Cancel < Back I Mext > I Finish > » Help
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Naming Screen (first
screen):

Parameter: Definition:
Name Module name. This field is required.
Description Optional description of the module.
Slot Location of module in the chassis.
Type Application for each module channel. This field must be changed to RIO.
Baud Rate Rate of communication at which the 1756-DHRIO or 1756-DHRIOXT module
scans the remote 1/0. Available options are:
« 57.6Kbps
« 115.2Kbps
« 230.4K bps
Revision Minor revision of the 1756-DHRIO or 1756-DHRIOXT module.

Electronic Keying

Parameter that determines if the controller that owns the 1756-DHRIO or
1756-DHRIOXT module establishes a connection with the module. The
options are:

« (Compatible Module - Controller attempts to establish a connection with
any module in this slot that can emulate the configuration being sent
from the controller.

« Disable Keying - Controller attempts to establish a connection to the
module regardless of its type. This option is not recommended.

« Exact Match - Controller only attempts to establish a connection with the
module if it matches the configuration parameters being sent from the
controller.

Requested Packet
Interval Screen
(second screen):

Parameter: Definition:

Requested Packet User-defined rate (2...750ms) that determines the rate at which the

Interval module scans data from the remote I/0.

Inhibit Module Feature that lets you configure a 1756-DHRIO or 1756-DHRIOXT module but
prevent it from communicating with the controller. In this case, the
controller does not establish a connection until the module is uninhibited.

Major Fault on Use this feature to choose whether a major fault occurs on the controller if

Controller if the connection between the controller and the 1756-DHRIO or

Connection Fails in Run
Mode

1756-DHRIOXT modaule fails.
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Add the Remote 1/0 Adapter
Add the remote I/O adapter to your project.
uuu - DHRID 1755-L1] -
Fle Edt View Seach Logic Communicafions
”@ﬁ‘ﬂ@l Bl =T
| Dffline . 7 AUN [——]
| MoForces b F s
Mo Edits = - F;ST
=] Contraller DHRIO
Controller Tags
(3 Contioller Fault Handler
(23 FowerUp Handler
53] Tasks
=58 MainTask
E-E8 MainProgram
Frogiam Tags
B2 MainRoutine
(231 Unscheduled Frogiams
= Mation Groups
(3 Ungriouped Aes
[ Trends
{5 Data Types
g UserDefined
=145 Stings
STRING
g Predefined
g Module-Defined
. . 53 1/0 Corfiguration
1. Right-click the /_ 1] 1756 DHRID/C Sganna
1756-DHRIO or Y m
1756-DHRIOXT module/ =
2. (lick New Module. Delete
Ciass Reference
Pl
| Prapeties
Tuvpe: Maijor Bevision:
IWSAH—\SB 1 -
Type |Descripliun
1747258 1747 Remote | /0 Adapter
. N771-458 1771 Remote |40 Adapter
3. Select the adapter. In this
eXampIe, we use the 1794_ RID-ADAPTER Generic Remote |40 Adapter
ASB adapter.
4. (Click OK.
T
Wendor: j W Other ¥ Specialy 170 Select All
¥ Analog [ Digital Communication W Mation [ Controller Clear &1
- Ok I Cancel | Help |
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Configure the Remote 1/0 Adapter

Configure the newly added 1794-ASB remote I/O adapter in the wizard dialog
boxes that appear. The following table describes the configurable parameters that
appear on the wizard dialog boxes. However, the parameters described in the
following table apply to all remote I/O adapters that can be connected to the

1756-DHRIO or 1756-DHRIOXT module.

4

Module Properties - Scanner [1794-A5B 1.1)
Type: 1734-45B8 1794 Remate 1/0 Adapter
Yendor: Allen-Bradley
Mame: IFLEX_Adapler
Description: I ;I
Parent: Scanner Rack # foctall |0
Parent Channel: IEhanne\E 'l Starting Group: [0 'I
Size: IWM-Hack [21/0 Groups] | =
Cancel | < Back I Next > | Finish > | Help
Module Properties - Scanner [1794-A5B 1.1)
Beguested Packet Interveal [RFI): I 48.032 ms  [2.0- 7800 ms]
™ Inhibit Module
™ Major Fault On Controller If Connection Fails hile in Fun Mode
Module Fault
Cancel < Back I Mext > I Finish > Help
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Naming Screen (first | Parameter: Definition:
screen):
Name Module name. This field is required.
Description Optional description of the module.
Parent Channel 1756-DHRIO or 1756-DHRIOXT module channel to which this adapter is
connected.
Rack Number (#) Remote 1/0 rack number (in octal from 0. ..76)
Starting Group First word of input/output from a given rack begins at group 0, 2, 4, or 6. For

example, a system of 2 racks and 4 words of 1/0 can be:
+ Rack12,stqrp2, size 1/4
+ Rack12,stqrp6, size 1/4

Size Words of data are available for the given rack, including:
+ 1/4rack =2 words of input and 2 words of output
+ 1/2rack =4 words of input and 4 words of output
« 3/4rack =6 words of input and 6 words of output
« Fullrack = 8 words of input and 8 words of output

Requested Packet Parameter: Definition:

Interval Screen - -

(second screen): Requested Packet User-defined rate (2. . .750ms) that determines the rate at which the
Interval module scans data from the remote /0.
Inhibit Module Feature that lets you configure the remote 1/0 adapter module but prevent it

from communicating with the controller. In this case, the controller does not
establish a connection until the adapter is uninhibited.

Major Fault on Use this feature to choose whether a major fault occurs on the controller if
Controller if the connection between the controller and the 1756-DHRIO or
Connection Failsin Run | 1756-DHRIOXT modaule fails.
Mode
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Add the Remote I/0 Modules

Add the remote I/O modules to your project.

| % RSLogix 5000 - DHRIO [1756-L1]
File Edt Yiew Seach Logic Communications

FECEREEEED

Offline . © RUN

T Lg1!
Hao Forces |3 ”:DK 4}’
o Edits gu' r E:ET

e i

165 Tasks
B3 MainTask

- BB MainProgiam

- Program Tag

H - MainRoutine
T Unscheduled Pragrar
=45 Mation Groups

L Ungrouped Axes
[ Trends

-3 Data Types

e
+ Cﬂ Predefined
-y Module-Defined
=3 10 Canfiguration

B ﬂ [111756-DHRIO/E 5

1. Right-click the remote /-/QWJW
/0 adapter. e 0
2 CickNewModule, —— |cooreae | Cm

Create a module

Faste
Delete

Cross Reference

Bt
\} Properties
Tuvpe: Maijor Bevision:
IHIU'MUDULE m
Desciiption
3. Select the RIO-MODULE.
4. Click OK.
~ Sha
Wendar: IA\I j ¥ Other [ Specialy /0 Select All
¥ Analog [ Digtsl ¥ Cdmgunication W Motion W Controller Clear Al
I\ Ok I Cancel | Help |
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Configure the Remote 1/0 Modules

Configure the newly added remote I/O modules.

Module Properties - FLEX_Adapter [RID-MODULE 1.1)
Type: RID-MODULE Genenc Remate 1/0 Module
Wame: [Remote_FLEX_10_module
Drecerigtion: I ﬂ
Parent Rack:  FLEX_Adapter [0,0] 1/4-Rack (2140 Groups]
Group: IU _I:
Slat: IU _I:
Cancel < Bach Mest > | Finish => I Help

Naming Screen(first | Parameter: Definition:
screen):
Name Module name. This field is required.
Description Optional description of the module.
Group Determines what group on the module provides the first word of I/0 data.
This selection is affected by the parent module’s configuration. For example,
if the parent module’s size = 1/2 rack (4 1/0 groups), this module’s
configuration offers the option of starting with group 0, 1,2 or 3.
Slot Location of the remote /0 module.
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Create a Block Transfer (Read or Write) Message Instruction

After you add all modules to the block transfer project, you must write message
instructions to transfer data between the controller and the remote I/O modules.
Follow these steps:

1. Access the project’s Main Routine of ladder logic.

Eile Edit “iew Search Logic Communication: Tool: Window Help
| B[=(a] & & 5|e] ] = Slelel [ el 20
Offline . T RN E| Paih [<none> ~] &
Mo Forces r. :: (e
NoEdis A - 0| st | e [ e | o
Fedirdancy A B e \Favorites {Bit £ Timer/Counter f Input/Output f_Compare
=5 Controller DH
[ Controller Tags
(23 Controller Fault Handler
[ Power-Up Handler
Tasks
@ MainT ask
-8 MainProgiam
1. Right-click Main Routine. ||
2. Click Open. I =
Copy Chrl+C
P aste [Eir] 4
[ElEtE el
Werify
Crozs Reference  Chl+E
C@ ModuleDefin——
-2 1/0 Configuriation Fhink CirlF
‘l | Properties
Open the selected companent ar collection
2. Add a message instruction.
SLogix 5000 - DH [1756-L55]
File Edit “iew Seach Logic Communications Tools Window Help
' alelE 8 3[@l@] o] BETESES TR
Dffline 9, T RUN ] Peth: [<noner =15
No Forces | F oK. qP
(lick MSG. N ri‘;T e | sy | se | 0
Fedindansy 540 ll 4 | DI\ Favortes A B A Timericourter ) InputiOutput £ Compare
125 Controller DH [El MainProgram - MainRoutine
Controller Tags
[T Controller Faulk Hander
[0 Power-Up Handler =
B3 Tasks il
E-58 MainTask
= ﬂ I ainProgram
i Program Tags End
- B MainRoutine (Enc) ‘
23 Unscheduled Programs
B 5 Motion Groups
¢ [T Ungrouped Axes
[T Trends
-3 Data Types o
@ UserDefined
[+ % Strings
- Predefined
£ Module-Defined
33 140 Configuration _I
4 | o 1|1 ] } MainRoutine* 7 | vl |
Display the language elements contained in the group: Compare [Fung 0 of 1 IKF'F’ WER [ v
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1. Right-click the question mark (?) in
the menu.

2. ClickNewTag. — |

1. Namethetag. ——————————;‘HS===Bfocded |
2. Make sure this tag is of the MESSAGE

type.

Double-click the ellipsis (.. .) button.

3. Addanew tag to the MSG instruction.

# RSLogix 5000 - DH [1756-L55] [= B3
File Edt View Search Logic Communications Took Window Help

e —— R

Offline 0, FAUN — Peth: [<none> =15
NoFoces b F o 4}’
Mok B A [Elisi] sl sl 2
Redurdancy 070 B || 4| »|NFaverizs £5t £ Tmeriouiter ) nputioutput & Compare
=4 Controller DH [El MainProgram - MainRoutine*
Controller Tags ERIEE|ES
[ Contraller Fault Handler EI élﬁl&l
3 PowerUp Handler <
15 Tasks i 3 Message
E155 MainTask hessage
=48 MainProgram el L
L
il e Cut Instruction CirbX
MainFoutine Capy Instruction Chi+C
----- 3 Unscheduled Programs End) Paste )
=25 Motion Groups
53 Ungrouped Axes Delete Instruction Del
[ Trends Add Ladder Element Altslng
=5 Data Types Edit Instruction Enter
-, UserDefined Ediain Operand Desarstion) Cof+D
#-Cj, Strings
-0, Predefined RiniolFaics
-, Module-Defined GoTo G
[ 1D Configuration — =
4| | | || MainRoutine* / 1 vl |
Prograrm [Rung 0of 1 [&PP FVER 7

4. Name and define the new tag.

hew 1oy

Desaription: = Cancel
-] Help

Tag Type: ' Base
£ pliss

© Produced |1 :Il CorsuEs

£ Consumed
| confgre..

Block_Transfer(santiollsr -

Styls |

Data Type: ESSAGE

Scope

5. Access the message type configuration and communication parameters.

& RSLogix 5000 - Block_Transfer [1756-L55] - [MainProgram - MainRoutine™]
E Fle Edt View Seach Logic Communications ook Window Help TS|
T EENE T — 0 S e T
Offfine [, [ AUN ] Path: [<none> jﬂ
NoForcss b F”K 4}’
No Edits = ,_‘Eg A K|t [l mss | msu] ssu |
Fedindaney 0 B || 4| »|NFaverizs £5t £ Tmeriouiter ) nputioutput & Compare
A Controller Tags = "ﬁl I [ | =
[ Contraller Fault Handler —
& ‘;——‘ fwe"“p Hander Type - Block Transter Fead B T —
FLA T Message Cortrot Btk Trams ] (—DH—
£ MainTask L FR—
=48 MainProgram
Program T ags
MainFloutine
3 Unscheduled Programs
= S Maotion Groups
(23 Ungrouped Ases
[ Trends
=5 Data Types
= S 1/0 Configuration
& fl [11756DHRID/C dhio
T S eennq e asne s
KT | _>l_I =
[(] ]} MainRoutine* / a1 |
Display the languags elements contained in the aroup: Input/Dutput Rung0of1 [&PP FVER 7
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To create Block Transfer Read messages, see step 6. To create Block Transfer
‘Write messages, see step 8.
6. Change the message configuration. In this step, we create a Block Transfer
Read (that is the controller uses the message instruction to read data from
remote module inputs) message. For an example of creating a Block
Transfer Write message, see step 8.
Configuration I Communicat\oml Tag I
1. Choose the Message Type fromthe || essage Tupe ——Béiock Transfer Fead [~
pull-down list. Number Of Elemesigpe ] =] [1Bbit Integers]
2. Ty;_)ethe Number of Elements being Bestiaion Element |prakabata =
written.
3. Specify the Destination Element. You
a@n:
+ Choose an element from the pull-
down (that is browse to the tag)
or 23 Enatle <2 Enable W aiting 3 Start 2 Done Done Length: 0
° USE the NEW Tag bUtton to create 3 Error Code: Extended Eror Code: ™ Timed Out &
the tag where data is read from on Ennar Path:
the remote module. e Te
[ ok | Concel Epply Help
Description: = Cancel
If you create a Tag, you must: E e

1. Name the tag.
2. Make sure the Data Type is Integer

(|NT) \(‘ Comsumed =
Data Ty INT _I Configure...

1. Use the Browse button to select the
path.

2. Select the destination module for the
message instruction.

3. Click OK.

132

TagType: = Base
b
O Produced [T = conunes

Scope: Block_Transtercontrollsr] B
il Decimal =

7. Set the communication path for the message instruction.

Messzage Configuration - BlockTransfer

Configuration® CE"T"T"-l"iCﬂliDﬂ*| Tag |

Path !dhrin
dhrio
tAodule Addr
& RIO Channet | & - Rsck O =](0ctal
© CantraMer Gt 0 = St 0 =
L R N

¥ _fineote Path: [bt_remate_io

bi_remate_io

<=1 1/0 Configuration

8 11]1756-DHRIO/C dhiio

58] A <000 01451734458 bt_adapter
[00] RIO-MODLILE bt temate o

) Enable O

Errar Can
Error

Error Text

oK Cancel Hep |
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8. To create a Block Transfer Write message, change the message
configuration as shown below.
Configuration I Communicat\oml Tag I
1. Choose the Message Type from me//Messge_Tm_—/llﬁ\ock Transfer Wit =
pull-down list. /w”Analng_erle_Data =1 New Tog
2. Specify the Source Element. You can: Nomber O Elemenis: 15 (1654t Integers)
« Choose an element from the pull-
down (that is browse to the tag)
or
+ Use the New Tag button to create
the tag where data is written to on
the remote mOdU|e- 3 Enable 23 Enable Waiting 3 Start 2 Done Dione Length: 0
3. Type the Number of Elements being  Enor Code: Ettended Eror Code I TimedOut &
Written Error Path:
: Error Text:
’TI Cancel Sl Help
Hame [inalog_Wite_Dala
If you create a Tag, VOUM = —
1. Name the tag. . E —
2. Make sure the Data Type is Integer TaaTpe & Base
INT). © Aas
( ) £ Produced [1 j Corsumers
" Consumed
J Canfigure.
Soope Block_Transferlcontaller] -
Style: lﬁ
9. Set the communication path for the message instruction.
Message Configuration - BlockTransfer
Configuration®  Communication® | Tag |
1. Use the Browse button to select the Batf Jdhio ——w Browie. ||
path dhiio
. N todule Addr
2. Select thg detstlntgtlon module for the & RO et [5 =] Rack [T 0l
message instruction. -
. 9 £ ControMet i 0 = St i :
3. Click OK. B :HessagePathBrowser | R
AMECE By [ot_remate_io
bt_remats_io
51 140 Carfiguration
ﬂ [1]1756-DHRIO/C dhiio
£, <000 01/4:1794-A58 bt_adapts
QDiEnaic S0 e e s v
Emar Con -
Error Tth.
J Help
oK Cancel Hep |
A
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Notes:
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Chapter 1 1

Connecting a ControlLogix Controller
to Remote I/0

What This Chapter Contains  This chapter describes how to use the 1756-DHRIO and 1756-DHRIOXT

modules in remote I/O scanner mode to connect a ControlLogix controller to

remote I/O.
Topic Page
Scan Remote FLEX Adapters through One 1756-DHRIO or 136

1756-DHRIOXT Module in a Local 1756-Chassis

Scan Remote FLEX Adapters through Multiple 1756-DHRIO or | 138
1756-DHRIOXT Modules in a Local Chassis

Scan 1771 Remote I/0 Adapters through a 1756-DHRIO or 4
1756-DHRIOXT Module in a Remote Chassis

IMPORTANT In these examples, only channel B is configured as a remote I/0 scanner.
You can configure the channels as remote /0 scanners simultaneously if
necessary.

If only one channel is configured as a remote I/0 scanner, we recommend
you use channel B. If you configure channel A as a remote I/0 scanner, you
cannot use the programming terminal on the front of the 1756-DHRIQ and
1756-DHRIOXT modules for DH+ access.

Also, throughout this chapter, we show sample configuration dialog boxes
with each example. Configuration information is dependent on your
application needs.
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Chapter 11 Connecting a ControlLogix Controller to Remote I/0

Scan Remote FLEX Adapters In this application, a ControlLogix controller controls remote I/O modules
through One 1756-DHRIO or through a 1756-DHRIO or 1756-DHRIOXT module in the local chassis.

1756-DHRIOXT Module in a The following figure illustrates the steps you follow to use this application.
Local 1756-Chassis

ControlLogix Controller 1756-DHRIO
Slot Number: 0
@ \ / @ 1794-FLEX 1/0
[ Rack Number: 025
o == Starting Group 0
_=l...| B2 1/2Rack
| — — —
; I
: - _
A ’ iii
] i =
o o] s
Configure the Module Switches
In this application, channel B on the 1756-DHRIO or 1756-DHRIOXT
module must be set for RIO. Channel A can be used for remote I/O or DH+,
regardless of the usage assigned to channel B.
Configure the Module
Use the Studio 5000 environment to configure the 1756-DHRIO or
1756-DHRIOXT module. The following figure shows some sample
configuration dialog boxes for the 1756-DHRIO or 1756-DHRIOXT module
in this example.
T R e o
(51 1 o
Oiffine 1. F RUN Module: Propestacs - Laocal (1756 DHAID 51) Musdule: Propestans - Local 3 (1756 DHRINZE 5.1
el Fg‘ Tipn 1 1756 DM+ Budga/PIl0 Scanmar
HoEdy B - :..: ;Ei%: e Iel..:::::mmmanc—_ﬂ- (207500 m)
[ 3’ o 2 ,-u_;mn : =
- S—
Gty 10 ENED =] Dot
e [ SR ke [ 2]
| | wews |[Crwabes ] Hew coce | ok [ e | b Helo
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Configure the FLEX Adapter

Use the Studio 5000 environment to configure the FLEX adapter. The following
figure shows some sample configuration dialog boxes for the FLEX adapter in
this example.

5 RS Lage SO0 - Remots_(0 1756
Eio Edi Yew Geach Loge Come
T — jv? T Wil Propestses - Local_DHAID (1794 A58 1.1) Wil Propestans - Local_DHAID [1 794458 1,1)
MoFoese b, :: g:r
Mofds A& Tipe 1754458 1738 Rernctn LD Adegies
...... == 7 10 .
Vandor Aty Flevueited Packet kiteival (RFT 0 ms (20 7500m
Hape: [eE odsoter I Ikt Mk
5 Controller Remcte |0
B Cortober Tage e ™ bk P in Corinoder I Corrascion s Wi n Fum Mnde
1 Cornebér Fandt Hand = scklaFak
o Poie L Handiy Pusert Local_DHAID Beck tioctal [

Papers Chareat [rorness = Stting Gregs: [0 =

Sigg: | 1/3-Fack [417) Gicagm) ¥

| [ | [ T T Help
g § [317SE-DHRID/T Local_DH
el <cos 01 175 |
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Scan Remote FLEX Adapters In this application, a ControlLogix controller scans multiple FLEX remote I/O
through Multiple adapters through multiple 1756-DHRIO or 1756-DHRIOXT modules in the

local chassis.
1756-DHRIO or
1756-DHRIOXT Modulesina  The following figure illustrates the steps you must use in this example.
Local Chassis

ControlLogix Controller 1756-DHRIO

@ @ 1794-FLEX 1/0

I Rack Number: 025
o | == Starting Group 0
== |looo R AEZ2 ) 1/2 Rack
; i I I
5 - -
H==1 i |
] 0 I — = =
o) S]
1794-FLEX1/0
Rack Number: 035
Starting Group 4
1/4 Rack
I
i
I 4416
=
Configure the Module Switches
In this application, channel B on the 1756-DHRIO and 1756-DHRIOXT
module must be set for RIO. Channel A can be used for remote I/O or DH+,
regardless of the usage assigned to channel B.
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Configure the First Module

Use the Studio 5000 environment to configure the 1756-DHRIO or
1756-DHRIOXT module. The following figure shows some sample
configuration dialog boxes for the first 1756-DHRIO or 1756-DHRIOXT

module in this example.

5 RS Lage SO0 - Remots_(0 1756
Elo Edi Yew Semch Lege Lo
[af=le] = 2=l |
T — j,_l:nun | Wit Propestses - Local (1756 DHAIAT 5.1) | Wil Propestans - Lacal 2 (1756 DHRI/E 5.1)
[ L
Notdi a I par Twm 175G-0HAID/T 1756 D4+ Badge/RID Scannm
——d [ 10 Vendat  Alerlradey Bremsted Packet vl AP} [ 50 ms (20 TS0l
Ry —— iR
3 Cornolet Remare_ID i - < e
B Connola Tage Lo I s o LM !
Controber Fakt Handies 1 Mol Falt
PowarLp Hardet fo bt
-5 Tatke Tiee B Flape.
- 8 ManTatk Chomelts [0~ =T | gminu o
2 s MaProggan -
Uritched.ded Progesnt Crerrel [N10 = oo E:| D--dmm::mﬁu.
£51 Motion Groups A E r—g
T Urgrouped Aues I_I -- E Eesm |1 Moy
Tuets
:"L,Tf‘nem | | weas | i | Hew coce | cmaek [ memr | meeher | Hew
< O, Sviogs
w ), Preckeined
4 £ Modde-Defined
»Iaﬂ Configasion

Configure the First FLEX Adapter

Use the Studio 5000 environment to configure the first FLEX adapter. The
following figure shows some sample configuration dialog boxes for the first
FLEX adapter in this example.
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Configure the Second Module

Use the Studio 5000 environment to configure the second 1756-DHRIO or
1756-DHRIOXT module. The following figure shows some sample
configuration dialog boxes for the second 1756-DHRIO or 1756-DHRIOXT

module in this example.
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Configure the Second FLEX Adapter

Use the Studio 5000 environment to configure the second FLEX adapter. The
following figure shows some sample configuration dialog boxes for the second

FLEX adapter in this example.
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Scan 1771 Remote 1/0
Adapters through a

1756-DHRIO or

1756-DHRIOXT Module in a

Remote Chassis

ControlLogix Controller

In this application, a ControlLogix controller scans remote FLEX I/O modules
through a 1756-DHRIO or 1756-DHRIOXT module in a remote chassis over a
ControlNet network. The following figure illustrates the steps you follow to use
this application.

ControlLogix Chassis 1 ControlLogix Chassis 2

1756-CNB 1756-DHRIO 1756-CNB
Network Address: 01 Network Address: 23

@ [ 3\ /3

| |
[
-z B = S El...| 5=
| _ |0
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L ]
010100010/ 0)00]0)01010)010/0)0
17711/0 I HEEHEEEEHEEHERAE
Rack Number: 025 ERERERERE afslials BN
Starting Group 0 AHHHAARAAHAAAAA A
‘]/4Rack 1 s o R
414

Configure the 1756-DHRIO or 1756-DHRIOXT Module Switches

In this application, channel B on the 1756-DHRIO or 1756-DHRIOXT
module must be set for RIO. Channel A can be used for remote I/O or DH+,
regardless of the usage assigned to channel B.

Configure the switches on the 1756-CNB modules to the correct node addresses.
The 1756-CNB module in system number 1 uses node address 01 and the
1756-CNB module in system number 2 uses node address 23.
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Configure First 1756-CNB Module

Use the Studio 5000 environment to configure the 1756-CNB module. The
following figure shows some sample configuration dialog boxes for the first

1756-CNB module in this example.
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Configure the Second 1756-CNB Module

Use the Studio 5000 environment to configure the 1756-CNB module. The
following figure shows some sample configuration dialog boxes for the second
1756-CNB module in this example.
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Configure the 1756-DHRIO or 1756-DHRIOXT Module

Use the Studio 5000 environment to configure the 1756-DHRIO or
1756-DHRIOXT module. The following figure shows some sample
configuration dialog boxes for the 1756-DHRIO or 1756-DHRIOXT module

in this example.
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Configure the 1771-ASB Adapter

Use the Studio 5000 environment to configure the 1771-ASB adapter. The
following figure shows some sample configuration dialog boxes for the 1771-ASB

adapter in this example.
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Run RSNetWorx Software

You must run RSNetWorx™ software for this application to begin operation. For
more information on how to run RSNetWorx software, see the online help for

that software.
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Notes:
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Chapter 12

Block Transfers with the 1756-DHRIO or
1756-DHRIOXT Module

What This Chapter Contains  This chapter describes how to use the 1756-DHRIO or 1756-DHRIOXT
module to connect a ControlLogix controller to a remote I/O Block Transfer

(BT) module.

Topic Page

Block Transfers to Remote FLEX 1/0 Modules through a 1756- | 147
DHRIO or 1756-DHRIOXT Module in a Local Chassis

Block Transfers to Remote 1771-ASB I/0 Modules through a 150
1756-DHRIO or 1756-DHRIOXT Module in a Remote Chassis

The 1756-DHRIO and 1756-DHRIOXT modules support sending block
transfer (BT') data and discrete I/O to the ControlLogix controller. This data
exchange transfers up to 64 words of data to/from a selected I/O module.

The BT data exchange is message-based (that is a message instruction in the
Ladder Logic program of the ControlLogix controller must be used to initiate
the BT request). In the case of digital I/O modules, simply by entering the
adapter in the ControlLogix controller organizer, data is transferred without
requiring instructions.

The process for completing block transfers on remote I/O remains consistent
with all adapters products. The remote I/O network characteristics defined for
the PLC-5 remote I/O scanner are the same for the 1756-DHRIO remote I/O

scanncr.

Block Transfer Fault The message timeout for the BT message is fixed at 4.5 seconds. This timeout is a
Notification ControlLogix network response timeout associated with the connection
established between the 1756-DHRIO or 1756-DHRIOXT module and the
ControlLogix controller. The primary timeout for the BT response is remote I/O
network based. This timeout occurs in 4 seconds if the I/O module fails to
respond to the BT message.
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Block Transfer ’Pass-Through’ DH+ ‘Block Transfer (BT') Pass-Through’ messages are DH+ (PCCC) messages

Messages

Block Transfer Examples

146

sent to an remote I/O channel, where it causes an remote I/O Block Transfer.

To target a DH+ ‘BT Pass-Through” message to an remote I/O channel on a
1756-DHRIO or 1756-DHRIOXT module, the final destination of the DH+
message must be the 1756-DHRIO or 1756-DHRIOXT module with the

remote I/O channel.

In the case of Local DH+ Messaging, the bridging 1756-DHRIO or
1756-DHRIOXT module must have its default slot configured to match the
location (slot) of the final destination 1756-DHRIO or 1756-DHRIOXT
module (module with the remote I/O channel).

In the case of Remote DH+ Messaging, the destination link ID and destination
node of the DH+ message must be set to the final destination 1756-DHRIO or
1756-DHRIOXT module (module with the remote I/O channel).

For example, if the target is an remote I/O channel on a 1756-DHRIO or
1756-DHRIOXT module in slot 5 of a ControlLogix chassis and remote DH+
messaging is used, the destination link ID is set to the ControlLogix chassis link
ID and the remote destination node is set to 5.

IMPORTANT To send DH+ ‘Pass-Through’ messages to a 1756-DHRIO or 1756-DHRIOXT
module, the module must be configured with a routing table, as described
in Chapter 2, even if the channels are configured for remote 1/0.

IMPORTANT In the examples in this chapter, only channel B is connected to remote 1/0.
You can connect the channels to remote 1/0 simultaneously if necessary.
If only one channel is connected to remote 1/0, it is recommended that you
use channel B. If you connect channel A to remote 1/0, you cannot use the
programming terminal on the front of the 1756-DHRIO or 1756-DHRIOXT
module.
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Block Transfers to Remote
FLEX 1/0 Modules through
a1756-DHRIO or
1756-DHRIOXT Module in a
Local Chassis

ControlLogix Controller

This application enables a ControlLogix controller to initiate block transfers to
remote FLEX I/O modules through a 1756-DHRIO or 1756-DHRIOXT

module in the local chassis.

The following figure illustrates the steps you must use in this example.
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Configure the Module Switches

Channel B on the 1756-DHRIO or 1756-DHRIOXT module must be set for
RIO. Channel A can be used for remote I/O or DH+, regardless of the usage
assigned to channel B.

Configure the 1756-DHRIO or 1756-DHRIOXT Module

Use the Studio 5000 environment to configure the 1756-DHRIO or
1756-DHRIOXT module. The following figure shows some sample
configuration dialog boxes for the 1756-DHRIO or 1756-DHRIOXT module

in this example.
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148
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Configure the FLEX Adapter

Use the Studio 5000 environment to configure the FLEX adapter. The following
figure shows some sample configuration dialog boxes for the FLEX adapter in
this example.
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Configure the Block Transfer Module

Use the Studio 5000 environment to configure the Block Transfer module. The
following figure shows some sample configuration dialog boxes for the Block
Transfer module in this example.
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Chapter 12

Configuration Tab

Configure Message Instruction

Use the Studio 5000 environment to configure the block transfer message
instructions. The following figure shows the message instruction tabs necessary

for this example.

Communication Tab

Messzage Configuration - BlockTransfer Messzage Configuration - BlockTransfer B
CU"f‘QWa“DN*l Communicaliun‘l Tag | Configuration® CE"T"T"-lF”Caliﬂﬂ’| Tag |
Message Type: IBIDck Transfer Read j Path: |LDcaI_DHF|ID Browse...
. Local DHRIO
Murber OF Elements: |8 3: [16-bit Integers) Modhio Ad
ndule Addr
" ControlMet Group: 0 - Slat: 0 3:
¥ Cormected ¥ Cache Conreclions e
2 Enable ) EnableWaiting ) Start ) Done Done Length: 0 ) Enable ) Enable Waiting ) Start ) Done Done Length: 0
3 Error Code: Extended Emor Code: ™ Timed Out « 3 Enor Code: Extended Error Code: ™ Timed Out &
Error Path: Error Path:
Error Tet Error Tet
oK I Cancel Apply Help ok I Cancel Apply Help
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Block Transfers to Remote This application enables a ControlLogix controller to write block transfers to

} remote 1771-ASB I/O modules through a 1756-DHRIO or 1756-DHRIOXT
1771-ASB 1/0 Modules module in a remote chassis over a ControlNet link. The following diagram
th roug ha illustrates the steps you follow to use this application.
1756-DHRIO or 1756-
DHRIOXT Module in a Remote
Chassis
ControlLogix Controller 1756-CNB 1756-DHRIO 1756-CNB
Network Address: 01 Network Address: 23

5\ /o] B /o
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Ho 0l0[0jo[jo[o/oio/ ol ojolojoln]
1771_ASB 8:::::::: [ |
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Configure the Module Switches
In this application, channel B on the 1756-DHRIO or 1756-DHRIOXT
module must be set for RIO. Channel A can be used for remote I/O or DH+,
regardless of the usage assigned to channel B.
Set the switches on the 1756-CNB modules to the correct network addresses.
The 1756-CNB module in system number 1 uses network address 01 and the
1756-CNB module in system number 2 uses network address 23.
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Configure the First 1756-CNB Module

Use the Studio 5000 environment to configure the 1756-CNB module. The
following figure shows some sample configuration dialog boxes for the first

1756-CNB module in this example.
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Configure the Second 1756-CNB Module

Use the Studio 5000 environment to configure the 1756-CNB module. The
following figure shows some sample configuration dialog boxes for the second

1756-CNB module in this example.
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Configure the 1756-DHRIO or 1756-DHRIOXT Module

Use the Studio 5000 environment to configure the 1756-DHRIO or
1756-DHRIOXT module. The following figure shows some sample
configuration dialog boxes for the 1756-DHRIO or 1756-DHRIOXT module

in this example.
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Configure the 1771-ASB Adapter

Use the Studio 5000 environment to configure the 1771-ASB adapter. The
following figure shows some sample configuration dialog boxes for the 1771-ASB

adapter in this example.
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Chapter 13

Troubleshooting the Module

What This Chapter Contains This chapter describes your module’s diagnostics and methods of

troubleshooting your module.

Topic Page
Check Power Supply and Module Status 153
Status Indicators 154
Minimizing False Received Frame with Bad CRC Messages 156
Check Power Supply and On power-up, three events occur simultaneously:
Module Status o Alphanumeric status indicator on the module illuminates and cycles

through the following sequence of messages:

- Channel A and the network used for channel A - DH+ or RIO
— Channel A node address, if used for DH+

— Channel A status

- Channel B and the network used for channel B - DH+ or RIO
— Channel B node address, if used for DH+

— Channel B status

This sequence runs continuously during normal module operation.

EXAMPLE For example, if your module uses the following:
+ Channel A for DH+ with node address 14
+ Channel B for RIO
and the channels are operating properly, you see the following sequence:
+ ADH, A#14, A OK, B 10, SCAN, B OK

e Module OK status indicator shows solid red and then flashes green

e Power supply indicator shows solid green
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Troubleshooting the Module

Status Indicators

154

The following figure and tables describe the module status indicators.

Power Supply Indicator is

Alphanumeric Status Indicator illuminates and cycles through a
sequence of messages.

["Module OK status indicator is solid red,
then flashing green.

3241

green.
Data Highway Plus

Sequence of display Where

ADH Ais the channel (A or B) and DH indicates network type is DH+.
Adtxx xx is the channel’s node address.

XXXX XXX is the channel’s status message.

Remote I/0

Sequence of display Where

BIO Bis the channel (A or B) and |0 indicates network type is Remote I/0.
SCAN SCAN indicates scanner.

XXXX Xxxx is the channel’s status message.

If after powerup, the alphanumeric indicator does not start cycling (or if it stops

cycling) through these messages, see the following tables.

Power Supply Indicator

If the power indicatoris: | Power supply is: Take this action:

off Not operating Turn power switch ON.
Check power wiring connections.
Check fuse.

On Operating None; normal operation

Alphanumeric Indicator Status Message - Data Highway Plus

If the alphanumeric
indicator status message
shows:

Network status is:

Take this action:

OFF Data Highway Plus link is in STOP state. | Correct the configuration.
LINE
DUPL Data Highway Plus Duplicate node Select another node address and reset
NODE address. switches.
ONLY Only node on Data Highway Plus link. | Check cables.
NODE
(NFG Incorrect Data Highway Plus routing Verify the module is inserted into the
FALT table configuration. correct slot.
Incorrect Data Highway object
configuration.
0K Normal operation for that channel. None.

Rockwell Automation Publication 1756-UM514C-EN-P - June 2014

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Troubleshooting the Module ~ Chapter 13

Alphanumeric Indicator Status Message - Remote 1/0

If the OK indicator is: Module status is: Take this action:

MUTE No adapters found on remote |/0. Add an adapter to the remote 1/0
LINK network.

RACK Rack overlap on remote 1/0. Reconfigure remote 1/0 racks.

OVER

DUPL Duplicate scanner on remote /0. Check remote I/0 adapter settings.
SCAN

MAX_ Maximum devices exceeded on remote | Remove devices to meet limitations on
DEV_ 1/0. remote I/0 network.

CHAT Babble detected on remote 1/0. Check remote 1/0 device and network
LINK connections.

OFF_ Not trying to communicate. None. Normal state if controller is not
LINE controlling remote 1/0.

0K Normal operation for that channel. None.

Module Status - OK Indicator

If the OK indicator is: Module status is: Take this action:

off Not operating. Apply chassis power. Verify module is

completely inserted into chassis and
backplane.

Green flashing

Operating, but not routing messages
and no controller transferring /0.

None, if no messages are actively being
routed through the module and no
controller transferring 1/0.

To route messages or transfer 1/0, use
module default configuration or
configure module.

Red, then Off Performing self-test. None, normal operation.

Green Operating and routing messages. Verify module configuration.

Red In major fault. Restart module. If red reoccurs, replace
module.

Red flashing In major fault or configuration fault. Check alphanumericindicator and take

action described in Alphanumeric
Indicator Status Message table.
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Minimizing False Received
Frame with Bad CRC
Messages

156

Channel Status - Channel A and Channel B Indicators

Ifthe Channel A | Inthischannel | Channel status is: Take this action:
orB mode:
indicator is:
off Al Not online. Place channel online.
Green RIO scanner Active RIO link. All adapter None, normal operation
modules are present and not
faulted.
DH+ Operating. None, normal operation.
Green flashing RIO scanner One or more nodes faulted or | Check power at other racks.
failed.
DH+ No other node on the network. | Check cables.
Red All Hardware fault. Restart module. If red still on, replace
module.
Red flashing RIO scanner Faulted adapters detected. Check cables. Check power at other
racks.
DH+ Duplicate node detected. Check node address.

1756-DHRIO and 1756-DHRIOXT modules that communicate with a

1784-KT or 1784-PCMK communication card on their DH+ link can receive

the following error message:

Received Frame with Bad CRC

This error does not affect DH+ link operations. To minimize its occurrence,
make sure that the DH+ link is terminated properly.
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Appendix A

PCCC Commands Supported by the Data
Highway Plus Module

What This Appendix Contains Thisappendix describes PCCC commands that your 1756-DHRIO and
1756-DHRIOXT modules can execute. The module executes these commands
when received on one of its DH+ ports under only the following conditions:

o The final destination address must be an address for the 1756-DHRIO.

o For DH+ messages with LSAP = 0 (local), the diagnostic commands are
executed directly by the 1756-DHRIO or 1756-DHRIOXT module if
the destination address is the Imodule’'s DH+ node address.

o For DH+ messages with LSAP = 1 (remote), the diagnostic commands are
executed directly by the 1756-DHRIO or 1756-DHRIOXT module if
the DH+ message's network destination address is the network address of
one of the DH+ ports on the 1756-DHRIO or 1756-DHRIOXT
module, or if the DH+ message's network destination link ID is 0 and the
network destination node is the module's DH+ port node address.

o For the first case of the remote message the Routing Table and DH+ ports
must be configured

Echo

Any data sent in the echo command is returned in the echo reply.

CMD = 06h, FNC =00
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158

ID Host and Status

This command lets you check the location and status of the controlling
intelligent device, such as a PLC-5, that is connected to the DHRIO network.

CMD = 06h, ENC =03

The definition of the data returned is shown in the following table.

Byte Description
0 PLCMode =00
1 Interface Type = OxEE
2 Interface Type Extension = 0x3D
3 Processor Type Extension = 0x76
4-5 Reserved
6 Pointer to Diagnostic Counters (low byte) = 00
7 Pointer to Diagnostic Counters (high byte) = 00
8 Major and Minor Revision
Bits0-3 1= Minor Revision 1
2 =Minor Revision 2
and so forth
Bits4-7 1=Major Revision 1
2 =Major Revision 2
and so forth
9 Options - Port A
Bits0-1 Port A Type, where 00 =illegal
01=remote /0
10=DH+
11 =illegal
Bits2-3 Unused
Bits4-5 Port A Baud Rate, where 00=57.6 Kb
01=115Kb
10=230Kb
11 =illegal
Bits6-7 Unused
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Byte Description
10 Options - Port B
Bits0-1 Port B Type, where 00 =illegal
01=remote /0
10=DH+
11 =disabled
Bits2-3 Unused
Bits4-5 Port B Baud Rate, where 00=57.6Kb
01=115Kb
10=230Kb
11 =illegal
Bits6-7 Unused
11 Port A - Node Address
12 Port B - Node Address
13 Port Type
Bits0-2 Unused setto 0
Bit3 Port A Type, where 0=DH+
1=RI0
2-DH+ @ 230Kbaud
Bits4-6 Unused setto 0
Bit7 Port B Type, where 0=DH+
1=remote /0
2=disabled
14-26 Bulletin Number / Name (In ASCII)
1756-DHRIO/x — where x is the Series letter with a space after the Series letter
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Read DH+ Diagnostic Counters

Diagnostic counters are bytes of information stored in RAM in your
1756-DHRIO 0r1756-DHRIOXT module. The counters occupy a block of the

module’s internal scratch RAM. Your module’s counters wrap around to zero

when they overflow.

Counters are used to record events that can be used in debugging and long-term
reliability analysis. You must issue a diagnostic read to check the information in
your module’s counters.

CMD = 06h, ENC =01

The definition of the data returned is shown in the following table.

Byte

Description

Received ACK/NAK with bad CRC

—_

Timeout expired with no ACK received

Transmit retries exhausted

Received NAK (illegal protocol operation)

Received NAK (bad LSAP)

Received NAK (no memory)

Received ACK/NAK too short

~N | ol | B W N

Received ACK/NAK too long

Received something other than ACK/NAK

O | oo

Token pass timeout

Token pass retries exhausted

Claim token sequence entered

Token claimed

Received frame with bad CRC

Transmitted NAK (illegal protocol operation)

Transmitted NAK (bad LSAP)

Transmitted NAK (no memory)

Received frame too short

Received frame too long

Received retransmission of a frame

Received frame aborted

Message successfully sent (low byte)

Message successfully sent (high byte)

Message successfully received (low byte)

Message successfully received (high byte)

Command successfully sent (low byte)

Command successfully sent (high byte)

Reply successfully received (low byte)
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Byte Description
28 Reply successfully received (high byte)
29 Command successfully received (low byte)
30 Command successfully received (high byte)
31 Reply successfully sent (low byte)
32 Reply successfully sent (high byte)
33 Reply could not be sent
34 Duplicate node detected
35 Duplicate token detected
36 Fatal out of memory
37 Underrun
38-127 Reserved / Read as 0
128 Number of Active Nodes
129-136 Active Node Table
Abit table where the LSB of offset 129 represents node 00 and the MSB of offset 136
represents node 77
If bit =0, the node is not present
If bit = 1, the node is present

Reset DH+ Diagnostic Counters

After reading your 1756-DHRIO or 1756-DHRIOXT module’s diagnostic
counters, you can reset them back to zero to clear that block of your module’s
internal scratch RAM.

CMD = 06h, FNC =07
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Notes:
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Appendix B

Cached and Uncached
Connections

Application Guidelines and Tips

Use this appendix to better understand how to use your 1756-DHRIO and
1756-DHRIOXT modules in DH+ and remote I/O applications.

Topic Page
Cached and Uncached Connections 163
ControlLogix Controller Constraints 164
Message Manager 165
Messages Between a ControlLogix Controller and PLC 165
Devices

RPI Configuration Settings 165
RPI Formula without Block Transfer Modules 166
Increase the Unconnected Message Buffer Limit 166
Remote 1/0 Performance: ControlLogix Controllers versus | 168
PLC-5 Controllers

DH+ Baud Rate Comparison 169

A connection is defined as a message from point A to point B. A ControlLogix
controller can make a total of 250 connections. With RSLogix 5000 version 10
or later, the controller can cache a total of16 DH+ connections and 16 remote
I/O connections. In RSLogix 5000 versions 9 and earlier, the controller can cache

only remote I/O connections.

Up to five messages can be sent between points and be counted as one
connection. When you read and write to the same module on remote I/O,

however, you must interlock messages.

The two types of connections in DH+ and remote I/O applications are as

follows:

e Cached Connections

e Uncached Connections
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ControlLogix Controller
Constraints

164

Cached Connections

A cached connection is connection between two points that remains open at all
times. Remember the following:

When using cached connections, multiple messages from identical points
consume only one connection. In this case, the identical point messages
must be cached.

Messages are completed much faster because the connection is open.
Can have a total of 16 cached connections on remote I/O.

With Studio 5000 environment version 10 and later, you can have a total
of 16 connections cached on DH+.

If more than 16 connections are cached the messages perform like they
were uncached. If you want all connections in your application to perform
like cached connections, we recommend you cache only 16 connections.

Uncached Connections

An uncached connection is a connection between two points that opens only
when a message is enabled and closes when the connection is completed.
Uncached connections are not as fast as cached connections.

When using the ControlLogix controllers, remember the following constraints:

The controller is limited by its unconnected buffers, including a default
Unconnected Buffer (UCB) limit of 10.

In RSLogix 5000 version 8 and later, you can increase the UCB limit to
40. However, for each UCB over 10, your application receives a penalty of
1K of I/O memory. For example, if you change the UCB limit to 25, your
application loses 15K of I/O memory.

For more information on increasing the unconnected message buffer limit,

see page 166.
A DH+ or remote I/O message can take a total of two connections in the
UCB. One connection is used for the forward open and one connection is

used for the reply.

Cached connections are separate from the UCB number.
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e We recommend that the number of uncached messages enabled in your
application be no more than 50% of your UCB limit. For example, if you
are using the 40 UCB limit, we recommend that no more than 20
uncached messages are enabled at once.

If your application requires that more uncached messages are enabled than
50% of your UCB, manage the messages to make sure that only a total of
50% are enabled at any single time. For example, if your application uses
the 10 UCB limit but requires 7 uncached messages, make sure only a total
of 5 uncached messages are active at any time.

o If the message is giving error #301 that means the UCB is full

Message Manager Even though the unconnected message buffer can be increased to 40, the best
throughput performance is attained when only 5 messages are enabled in a
ControlLogix controller at one time. One simple method of managing your
messages is to enable five messages, wait for all five to complete and than enable
another set of five messages. Repeat the process as needed until all required
message completed.

Messages Between a For more information on the 1756-DHRIO or 1756-DHRIOXT module’s

. performance when messages are sent between a ControlLogix controller and
contrOII:Oglx Controller and PLC devices, see the Rockwell Automation Knowledge Base. The database can
PLC Devices be accessed from the following location:

heeps://rockwellautomation.custhelp.com/

Requested Packet Interrupt (RPI) setting on the 1756-DHRIO and
1756-DHRIOXT modules is the time where the DHRIO module sends

status information to the controller. It is not the time where data is
transferred from the DHRIO to the controller.

o RPIsetting for adapter modules are used to send discrete data from the
adapter racks to the controller

RPI Configuration Settings

o Alladapter racks underneath the same channel of a DHRIO module are
set to the same RPI time

o Block Transfer data is updated during the time slice period as specified in
the ControlLogix controller
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RPI Formula without Block  Digital Modules
Transfer Modules

This formula is for a worst case scenario with only discrete modules.
e Scan Rate =
- 3ms/adapter for 230.4K Baud
- Sms/adapter for 115.2K Baud
- 8ms/adapter for 57.6K Baud
o Link Time = scan rate * (# of adapters)
o Recommended RPI = 0.5 * link time
o Maximum Update Time = RPI + 2 * (link time)

Worst Case Scenario

This formula is for a worst case scenario.
e Scan Rate =
- 3ms/adapter for 230.4K Baud
- Sms/adapter for 115.2K Baud
- 8ms/adapter for 57.6K Baud

o Link time = scan rate * (# of adapters + # of adapters with block transfer
modules)

¢ Recommended RPI = 0.5 * link time
o Maximum Update Time = RPI + 2 * (link time)

Increase the Unconnected You can find more information on increasing the unconnected message buffer
Messa ge Buffer Limit limit at the Rockwell Automation knowledge base at:

https://rockwellautomation.custhelp.com/

o With RSLogix 5000 version 8.02 the Unconnected Message Buffer can be
increased from the default value of 10 to a total of 40 with a CIP Generic
Message instruction.

o A penalty of 1K of I/O memory is consumed for each increase above 10

¢ A source and destination array must be configured. Each needs to be
configured as SINT type with 30 arrays.

e The communication path is set to: 1, slot number of the controller.

o The CIP Generic message has to be enabled once, after that another CIP
Generic message must be used to change the value.
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Increase Unconnected Message Buffer Configuration

Configure the message as shown below

Message Configuration - BUFFER

Configuratiorn | Eommunicationl Tag I

Message Type:

Tic:
Service Code: 4 [Hex] Source: |SUUTCE_bUff[U] j‘
LClazs name: 1304 [Hex] Mum. Of Elements: IS 3: [Bytes)
Instance name: |1 Destination: IdESLbUff[U] j‘
Altribute name: I [Hex] Mew Tag... |

® Enable ) Enable Waiting ) Start ‘® Done Done Length; &
2> Error Code: ™ Tirmed Out

Extended Error Code:

Ok, I Cancel Spply Help

Increase Unconnected Message Buffer Source Data

The source array tag needs to have data manually placed into some of the
locations. Set element #4 to the value desired of the UCB. The other values
cannot be varied. The dialog box is shown below.

—-zource._buff el I} | Decimal SIMT[30]
[+-zource_buff[d] 1 Decimal SINT
[+-zource_buff[1] 0 Decimal SINT
[+-zource._buff[2] 17 Decimal SIMNT
[+-zource_buff[3] 0 Decimal SINT
[+-saurce_buff[4] 3z Decimal SINT
[+-zource_buff[s] o Decimal SINT
[+-source_bufflE] i} Decimal SINT
[+-zaurce_buff[7] 0 Decimal SINT
[+-zource_buff[g] 0 Decimal SINT
[+-zource_buff[3] 0 Decimal SINT
[+-zource_buff10] 0 Decimal SINT

| [ source_bufi11] il Decimal SINT
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Remotel /0 Performance: In the following figure, block transfer write messages are sent from a

ControlLogix Controllers

ControlLogix controller (via the 1756-DHRIO or 1756-DHRIOXT module)
toa 1771-DCM over cached remote I/O connections.

versus PLC-5 Controllers

168

ControlLogix Controller 1756-DHRIO

@
g

0
0
0

I

0
0o
]
™

[

i

i

JK
CE
®

Remote 1/0

1
|

lee]@lfe=)]
I B

41284

O]

8

1771 Chassis containing:
PLC-5/60 processor
1771-DCM module

The following figure illustrates the differences between using cached remote I/O
connections with the 1771-DCM module and using PLC-5 connections with
the 1771-DCM module.

120

100 1 % | | —e— 230K Cached

80 A M —=— 115K Cached
i 57.6K Cached
Block Transfer Write Messages 60 L a="

per Second 230K Cached
40 —x— 115K Cached
2 —e— 57.6K Cached

0 —

12 3 45 6 7 8 910112131415
Number of Nodes per Block Transfer Write Messages

All 15 Block Transfer Write messages were on one channel.
Each Block Transfer Write message was 40 words in size.
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DH+ Baud Rate COmparison The following figure shows an example where a ControlLogix controller sends
messages to a PLC-5 viaa 1756-DHRIO or 1756-DHRIOXT module.

Performance differences exist if the connections are cached or uncached.

ControlLogix Controller 1756-DHRIO
[8) /8
‘ |
== g g=]
S DH-+ Link

leeei=)
B &4
]

1
|

41284

2]

)

PLC-5/60 processor

Use Cached Connections

The following figure illustrates the difference in messages per second available
with cached connections for each DH+ baud rate.

300
250 —

200 —e— 57.6K
150 —=— 115K
100 230K

Messages per Second

0 — — —
12 3 4 5 6 7 8 9 10 1 12 13 14 15

Number of Nodes (that is number of messages)
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Use Uncached Connections

The following figure illustrates the difference in messages per second available
with uncached connections for each DH+ baud rate.

80
70 4
0 )/.W 576K
50 —— :
% Zail e 115K
Messages per Second 0 / 230K
20
10 A
0 —
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Number of Nodes (that is number of messages)
e - an - modules do not necessarily sen
aintain essage The 1756-DHRIO and 1756-DHRIOXT modules d ly send
messages in the same order in which it receives them. To make sure o
Sequences PCCC g h d hich hem. To mak f
q proper sequences, wait for the PCCC response to the initial PCCC message
before you send another PCCC request.
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Rockwell Automation provides technical information on the Web to assist you in using its products.

At hetp://www.rockwellautomation.com/support you can find technical and application notes, sample code, and links to
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distributor to complete the return process.

Outside United States Please contact your local Rockwell Automation representative for the return procedure.

Documentation Feedback

Your comments will help us serve your documentation needs better. If you have any suggestions on how to improve this

document, complete this form, publication RA-DU002, available at http://www.rockwellautomation.com/literature/.

Rockwell Automation maintains current product environmental information on its website at
http://www.rockwellautomation.com/rockwellautomation/about-us/sustainability-ethics/product-environmental-compliance.page.
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