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Important User Information

Solid state equipment has operational characteristics differing from those of
electromechanical equipment. Safety Guidelines for the Application, Installation and
Maintenance of Solid State Controls (Publication SGI-1.1 available from your local
Rockwell Automation sales office or online at
http://www.rockwellautomation.com/literature) describes some important
differences between solid state equipment and hard-wired electromechanical devices.
Because of this difference, and also because of the wide variety of uses for solid state
equipment, all persons responsible for applying this equipment must satisfy
themselves that each intended application of this equipment is acceptable.

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 ot circumstances that can
cause an explosion in a hazardous environment, which may lead

to personal injury or death, property damage, or economic loss.

IMPORTANT Identifies information that is critical for successful application

and understanding of the product.

ATTENTION Identifies inform.at‘ion about practices or circumstances that c.an
lead to personal injury or death, property damage, or economic
loss. Attentions help you identify a hazard, avoid a hazard, and

recognize the consequence

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

EEIYTIVAN:DY  Labels may be located on or inside the equipment, for example a
drive or motor, to alert people that surfaces may be dangerous
temperatures.
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Summary of Changes

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

i The table below lists the new information included in this release of the
ew and revise
. ControlNet Modules in Logix5000 Control Systems user manual.
Information 8 !
Information About Location New or Revised
ControlLogix ControlNet Bridge Modules | All chapters New
1756-CN2 and 1756-CN2R
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Preface

Purpose of This Manual This manual describes how you can use ControlNet with your Logix5000
controller. With this manual, you can learn how to communicate between your
controller and various devices on the ControlNet network.

Who Should Use You should use this manual if you program applications that use ControlNet
This Manual with one of the following Logix5000 controllers:

e CompactlLogix controller

e Controllogix controller

e FlexLogix controller

e PowerFlex 7008 with DrivelL.ogix controller
e SoftlLogix5800 controller

You should also:

e have a basic understanding of networking concepts
e have a basic familiarity with the following software:
— RSLogix 5000 software
— RSLinx Classic software
— RSNetWorx for ControlNet software
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Information This This table describes the information available in this manual.
Manuals Contains |
Section Title
Chapter 1 About the Logix5000 ControlNet Communication Modules
Chapter 2 Connect a Computer to the ControlNet Network

Chapter 3 Configure a ControlNet Module

Chapter 4 Control 1/0

Chapter 5 Produce and Consume Tags (Interlock Controllers)

Chapter 6 Peer-to-Peer Messaging

Chapter 7 Communicate with PanelView and RSView Products

Chapter 8 Troubleshoot Your ControlNet Communication Modules

Appendix A | Connection Use Over ControlNet

Appendix B | ControlNet Overview

Appendix C | Determine Your ControlNet Media Requirements

Appendix D | Control 1771 I/0 Over ControlNet
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3

Related Documentation

This table lists ControlNet products and documentation that may be valuable
as you program your application.

Catalog Title Publication
Number Number
1756-CN2, ControlLogix ControlNet Bridge Module 1756-IN602
1756-CN2R Installation Instructions
1756-CNB, ControlLogix ControlNet Bridge Module 1756-IN571
1756-CNBR Installation Instructions
1769-L32C, CompactlLogix 1769-L32C, 1769-L35CR Controller 1769-IN0O70
1769-L35CR Installation Instructions
CompactLogix System User Manual 1769-UM011
1784-PCC ControlNet PCMCIA Communication Card 1784-IN034
Installation Instructions
1784-PCIC, ControlNet Universal PCI Communication Interface | 1784-IN003
1784-PCICS Card Installation Instructions
1784-PKTCS ControlNet Universal PCI Scanner Card 1784-IN042
Installation Instructions
1788-CNC, ControlNet Daughtercard Installation Instructions 1788-IN002
1788-CNCR
1788-CNF, ControlNet Daughtercard Installation Instructions 1788-IN005
1788-CNFR
1794-ACNR FLEX I/0 ControlNet Adapter Module 1794-IN101
Installation Instructions
1797-ACNR15 ControlNet Ex Redundant Media Adapter 1797-5.14
Installation Instructions
ControlNet Ex Coax Media System 1797-6.2.1
1734-ACNR POINT I/0 ControlNet Adapter 1734-IN582
Installation Instructions
POINT 1/0 ControlNet Adapter User Manual 1734-UM008
Networks Series | NetLinx Selection Guide NETS-SG001
1786-RG6 and ControlNet Standard and High-flex Coax Cable 1786-IN009
1786-RG6F Installation Instructions
1786 Series ControlNet Fiber Media Planning and CNET-IN001
Installation Guide
ControlNet Media System Components List AG-PA002
ControlNet Coax Media Planning and CNET-IN002
Installation Guide
AC Drives, DC Safety Guidelines - Application and Installation SGI-1.1
Drives

To view or download these publications, go to:

http://www.rockwellautomation.com/literature

To obtain a hard copy, contact your Rockwell Automation distributor or sales

representative.
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Notes:
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Chapter 1

Use This Chapter

Choose a ControlNet
Communication Module

About the Logix5000 ControlNet

Communication Modules

This chapter introduces the Logix5000 ControlNet communication modules
and describes how you can use these modules in a control system:

For This Information See Page
Choose a ControlNet Communication Module 11
1756-CN2, 1756-CN2R Overview 1-3
1756-CNB, 1756-CNBR Overview 14
1769-L32C, 1769-L35CR Overview 1-4
1784-PCC Overview 1-5
1784-PCIC, 1784-PCICS, 1784-PKTCS Overview 1-5
1788-CNC, 1788-CNCR, 1788-CNF, 1788-CNFR Overview | 1-6
1794-ACN15, 1794-ACNR15 Overview 1-6
1797-ACNR15 Overview 1-7
1734-ACNR Overview 1-7

The remaining chapters in this publication describe how to configure and
program the ControlNet communication modules. A listing of catalog
numbers at the beginning of each chapter identifies the modules that support

the feature described in that chapter.

The Logix5000 family offers several ControlNet communication modules.
Select the module you need based on the ControlNet functions your

application requires.
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1-2  About the Logix5000 ControlNet Communication Modules

This table describes the ControlNet communication modules’ functionality.

Table 1.1 The Functions of the ControlNet Communication Module

ControlNet Module Functionsasan | Functions as a Functions as an

1/0 Bridge® Messaging 1/0 Adapter®
Bridge®)

1756-CN2, 1756-CN2R X X

1756-CNB, 1756-CNBR X X X

1769-132C, 1769-L35CR X x4

1784-PCC X

1784-PCIC X

1784-PCICS X X

1784-PKTCSIY X X

1788-CNC, 1788-CNCR, X X

1788-CNF, 1788-CNFR

1794-ACN15, X

1794-ACNR15

1797-ACNR15 X

1734-ACNR

@ The module is a scanner (for example, the module can originate connections to remote 1/0).

@ When it functions as an /0 bridge, the module can (in conjunction with the controller) originate connections to
remote 1/0.

B When it functions as a messaging bridge, the module can function as a gateway from one network to another
network or backplane without a controller program. To enable gateway functionality for the 1784-PCC card,
RSLinx Gateway is required.

@ When you use the CompactLogix 1769-L32C or 1769-L35CR controllers as a bridge from ControlNet to
DeviceNet, you must use a 1769-SDN module in the local chassis.

) When it functions as an I/0 adapter, the module can interface to I/0 and serve as the target of a remote 1/0
connection from a controller.

The ControlNet communication modules:
e support messaging, produced/consumed tags and distributed 1/O.
e share a common application layer with DeviceNet and EtherNet/IP.

e interface via RG-6 coaxial cable or 200/230 micron HCS (hard-clad
silica) fiber optic cable.

e require no routing tables.

e support the use of coax and fiber repeaters for isolation and increased
distance.
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About the Logix5000 ControlNet Communication Modules ~ 1-3

1756-CN2, 1756-CN2R

Overview

1756-CN2R shown

ControlLogix ControlNet communication modules bridge ControlNet links to
route messages to devices on other networks. The modules also monitor and
control I/O modules located remotely from the ControlLogix controller.

The 1756-CN2 and 1756-CN2R modules are supported in the following
software:

e RSLogix 5000 software version 15.01

The module can be used as a replacement for the 1756-CNB(R) when
you select compatible keying for RSLogix 5000 software version 10 and
later.

e RSNetWorx software version 6.
43605 You must install EDS files for eartlier versions of RSNetWorx software.

This module provides:

e high-speed 1/O bridge functionality to manage distributed I/O
modules.

e transfer of scheduled data via produced/consumed tags.

e unscheduled MSG instruction communication with other
ControlNet nodes.

e messaging data for configuration and programming information,
operator interfaces, upload/download.

This module supports:
e adapter functionality for remote ControlLogix 1/O modules.

e local communication network access through the network access port
(NAP).
e redundant media (1756-CN2R only).
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1-4  About the Logix5000 ControlNet Communication Modules

1756-CNB, 1756-CNBR ControlLogix ControlNet communication modules bridge ControlNet links to
overview route messages to devices on other networks. The modules also monitor and
control I/O modules located remotely from the ControlLogix controller.

...........

[T This module provides:

e adapter functionality for remote ControlLogix I/O modules.

e messaging data for configuration and programming information,
operator interfaces, upload/download.

This module supports:

e 1/0O bridge functionality for applications requiring less performance
r_k than those applications that require the high-speed 1756-CN2(R).

Uu o transfer of scheduled data via produced/consumed tags.

43605

1756-CNBR shown . . . . .
e unscheduled MSG instruction communication with other
ControlNet nodes.

¢ Jocal communication network access through the network access port
(NAP).
e redundant media (1756-CNBR only).

1769-|_32C’ 1769-L35CR The CompactLogix 1769-L32C and 1769-L35CR controllers have an
overview integrated ControlNet port. This controller supports:

e transfer of scheduled data via produced/consumed tags.

e unscheduled MSG instruction communication with other
ControlNet nodes.

e messaging data for configuration and programming information,
5P ﬁ operator interfaces, upload/download.

El o8 I A ® Jocal communication network access through the NAP.

B (S0l

2l

e redundant media (1769-L35CR only).

43925

1769-L35CR shown
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About the Logix5000 ControlNet Communication Modules ~ 1-5

1784-PCC Overview The 1784-PCC communication interface cards are personal computer memory
card international association (PCMCIA) interface cards that enable laptop
computers to communicate directly with other ControlNet products. These
cards support:

+ ALLEN-BRADLEY 1784-PCC COMMUNICATION

X
mt"\“e
o . . . .
C e messaging data for configuration and programming information,

2T RIAVER-NITIV - GHY NOILVOINTANG) 305 43678 Operator interfaces, upload/dOWnload.
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¢ unscheduled messaging communication with other ControlNet nodes.

e Jocal communication network access through another ControlNet
device’s NAP.

e scrves as a ControlNet traffic analyzer, catalog number 9220-WINTA.

1784-PC|C’ 1784-PC|CS’ The 1784-PCIC, 1784-PCICS and 1784-PKTCS communication intetface
1784-PKTCS Overview cards are peripheral component interconnect (PCI) open-bus interface cards

that enable PCI local bus compatible computers to communicate directly with
other ControlNet products.

All of these cards support:

e unscheduled MSG instruction communication with other
ControlNet nodes.

e messaging data for configuration and programming information,
operator interfaces, upload/download.

¢ local communication network access through the NAP.

e redundant media.

42281

The 1784-PCICS card also supports:

1784-PCICS shown . . . . .
e 1/O bridge functionality to manage distributed 1/O modules.

e transfer of scheduled data via produced/consumed tags.

e a ControlNet I/O interface for the SoftLogix5800 controller.

The 1784-PKTCS card also supports:

e 1/O scanner functionality to manage distributed I/O modules as well as
monitoring and configuration capabilities.

e transfer of scheduled data via produced/consumed tags.
e the IOLinx API for C++ and Visual Basic control applications.

You cannot use the 1784-PKTCS card as a ControlNet I/O interface
for the SoftlLogix5800 controller.

Publication CNET-UMOO01C-EN-P - November 2005



1-6  About the Logix5000 ControlNet Communication Modules

1788-CNC, 1788-CNCR,
1788-CNF, 1788-CNFR
Overview

v DMASEDC
A ] B__NA

(@]

43679
1788-CNCR shown

1794-ACN15, 1794-ACNR15
Overview

1794-ACNR shown

Publication CNET-UMO0O01C-EN-P - November 2005

The ControlNet communication card links the FlexLogix controller and
PowerFlex 700S with DrivelLogix controller to other devices on a ControlNet
network. The ControlNet communication card also provides access for the
FlexLogix controller to monitor and control I/O modules located remotely
from the controller on the ControlNet network. These cards support:

e 1/0 bridge functionality to manage distributed I/O modules.
e transfer of scheduled data via produced/consumed tags.

e unscheduled MSG instruction communication with other
ControlNet nodes.

e messaging data for configuration and programming information,
operator interfaces, upload/download.

e local communication network access through the NAP - not available
on the 1788-CNFR.

¢ redundant media (1788-CNCR and 1788-CNFR only).

e fiber media for optical isolation and increased noise immunity
(1788-CNF and 1788-CNFR only) used in conjunction with the
ControlNet short distance fiber repeaters.

e uses 200 micron cable (1786-FSxxx) with V-pin connectors and
1786-RPFS/RPA to connect to the network (1788-CNFR only).

The 1794-ACN15 and 1794-ACNR15 modules operate as adapters for FLEX
I/O modules on a ControlNet network. This module supports:

e control of I/O within its chassis—you can connect up to 8 FLEX I/O
modules to one 1794-ACN15 or 1794-ACNR15 module.

¢ unscheduled messaging data for configuration.
e Jocal communication network access through the NAP.
e control of individual I/O modules by different controllers.

e redundant media (1794-ACNRI15 only).
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1797-ACNR15 Overview The 1797-ACNR15 modules operate as adapters for FLEX Ex I/O modules
on a ControlNet network in an intrinsically safe environment. This module
supports:

~~~~~~~~~~~~~~~ e control of I/O within its chassis—you can connect up to 8 FLEX Ex
I/O modules to one 1797-ACNR15 module.

@)ﬂ ”mim@ e unscheduled messaging data for configuration.
=] 41411

e control of individual I/O modules by different controllers.

e redundant media.

1734-ACNR Overview The 1734-ACNR module operates as an adapter for POINT I/O modules on
a ControlNet network. This module supports:

= e control of I/O within its chassis, with up to 63 POINT 1/O modules
e connected to the adapter.

[] gonrometa

[ gonromets

¢ unscheduled messaging data for configuration.

1734-ACNR
@ Allen-Bradley

e local communication network access through the NAP.

]
%4, [ POINT 10

e redundant media.

43248
The 1734-ACNR module appears as an I/O module, rather than as a
ControlNet communication module, in RSLogix 5000—the programming
software for Logix5000 control systems. Additionally, the 1734-ACNR module

is compatible with Logix5000 systems only; the module will not work with
PLC or SLC controllers.

For more information, see the 1734-ACNR user manual, publication
1734-UMO008.
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1-8  About the Logix5000 ControlNet Communication Modules

Use the ControlNet

Communication Modules in

a Control System

ControlLogix

controller with 1756-CN2(R)

or 1756-CNB(R) module as the scanner.

This figure shows how the different ControlNet modules can fit into a control

system.

Figure 1.1 ControlNet Modules and the Control System Relationship

PC Running
SoftLogix5800
Controller with
1784-PCICS Card

Distributed 1/0

-—-—

- o /" 1756-CNB Module \

PR ey g . \
==Uu=s== PowerFlex 700S Drive (as an adapter) with '
E—==== - 1756 1/0 Modules *

 =E==E= L) |
== & Lm0 !
- ;:—1535553 \
For a redundant system you ] = ] \
must use a 1756-CNB(R) | I \
communication module. The e 1 1! == \
1756-CN2(R) Series A module |
does not support redundancy. '.
1
ControlNet !
]
1

FlexLogix Controller with
1788-CNC Card

B

CompactLogix
1769-L35CR
Controller with Local
1769 1/0 Modules

L]

SaEEs,
EEEEE!

BleeEs |

F BO0EG

PanelView Terminal

PLC-5/40C Congroller

In this example:

1794-ACN15 Adapter 1
with 1794 1/0 Modules,

1734-ACNR /
Adapter with /
1734 1/0 )/
Modules ’

IMPORTANT

If you are creating a ControlNet redundant system you will
need to use a 1756-CNB module and refer to the

ControlLogix Redundancy System User Manual,
1756-UMb32. The 1756-CN2 Series A module does not

support redundancy.

e The controllers, for example CompactLogix, ControlLogix, FlexLogix,
SoftLogix or PLC-5C can produce and consume tags among each other.

e The controllers can initiate MSG instructions that send/receive data or

configure devices.

® The personal computer can upload/download projects to the

controllers.

e The personal computer can configure devices on ControlNet, and it can

configure the network itself.
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Bridge Across Networks Some ControlNet modules support the ability to bridge or route

communication to and from different networks, depending on the capabilities
of the platform and communication devices.

With unscheduled communication, you have a bridge when you have a
connection between communication devices on two separate networks. For
example, the bridge device shown below has both ControlNet and DeviceNet
connections so that Device 1 on ControlNet can communicate with Device 2
on DeviceNet through the bridge.

Device 1

ControlNet Network

Bridge

DeviceNet Network

— Device 2
Communication can bridge these networks:.
A Device on This Network Can Access a Device on This Network
EtherNet/IP ControlNet DeviceNet RS-2320

EtherNet/IP yes yes yes yes
ControlNet yes yes yes yes
DeviceNet no no yes no
RS-232 yes yes(l) yes yes

@ To use RSNetWorx software to configure and schedule a ControlNet network, we recommend that you either: connect to an EtherNet/IP network and
bridge to a ControlNet network or use a 1784-PCC interface device to connect directly to a ControlNet network.

@ Typically, this is a point-to-point connection between a Logix5000 controller and another device, such as a PanelView™ Plus operator terminal.
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1-10  About the Logix5000 ControlNet Communication Modules

In this example, a workstation configures a drive on a DeviceNet network. The
workstation bridges from ControlNet to DeviceNet to reach the drive.

Figure 1.2 Configure a Drive on a DeviceNet Network

PanelView Station

Workstation

ControINet Network |>

i, =|| Bridge

U

DeviceNet Network

—=—! Drive

In this example, the bridge can be a ControlNet to DeviceNet bridging device,
for example a 1788-CN2DN or a Logix5000 system with a ControlNet
communication module and a DeviceNet communication module. This table
describes how to use Logix5000 systems in this example.

Table 1.2 Example Bridges and Related Components

If The Bridge Is You Need These Components

CompactLogix system o a CompactLogix 1769-L32C, or
1769-L35CR controller

e 2 1769-SDN scanner

ControlLogix system e a1756-CN2 module
e 3 1756-CNB module
e a1756-DNB module

FlexLogix system o a FlexLogix controller
e a1788-CNx card
e a1788-DNBO card

SoftLogix system o a SoftLogix controller
e a 1784-PCIC(S) card
e a1784-PCIDS card
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About the Logix5000 ControlNet Communication Modules 1-11

EtherNet/IP Network

EtherNet/IP Bridge in
1794 System

ControlNet Bridge in
Same 1794 System

ControlNet Network

Keep in mind that you can only bridge messages across networks. You
cannot bridge I/O connections from one network to anothet.

IMPORTANT

The CompactLogix and FlexLogix controllers’
performance degrades significantly if you use the controller
as a bridge. Bridging over the FlexLogix controller should
be targeted toward applications that are not real time
dependent, for example RSLogix 5000 software program
downloads.

In the Configure a Drive on a DeviceNet Network figure, status data can also
be transferred from DeviceNet through the Logix5000 controller to a
RSView32 operator interface. For a FlexLogix controller, map the data into the
DeviceNet I/O image and then use RSLinx OPC from the PC to the
Logix5000 controller over ControlNet. This avoids using the limited bridging
resources of the FlexLLogix controller.

The example RSLinx softwate screen below shows how the EtherNet/IP
bridge links to the ControlNet network:

QyRSLink Gateway - [RSWho - 1]
=5 File Edit View Communications Station DDEJOPC  Security ‘Window Help

=T
EEY

=] | 18 @lie] ¥

W Autobrowse Refresh I gy

Browsing - node 9 not found

EE ‘Wworkstation, AB-CFED1EZEG412

-,5‘?5 Linx Gateways, Ethernet

-5 AB_ETH-1, Ethernet

B4 10.88.89.151, 1768-ENBT/A, 1788-ENET/A
-T2 Backplane, FlexLogix System

: 7% 00, FlexLogix L33 Processor, 1794-|

P 1# 01, 1733-EMET/A

7

P18 012, 17868-CHCRJA, 1788-CHCR 1.4
= A, Controliet
-4 04, 1794-ACNR1S FLEX I{O
06, 1756-CNBJD, 1756-CNB
07, 1734-ACNR Controltet
11, 1785-CHCR/A, 1785-Ch
- 03, Local Adapter, FLEXBUS
il 04, Local Adapter, FLEXEUS
-5 AB_ETHIP-1, Ethernet

IC —— i

For Help, press F1

g f

06 o7
1756-CH... 1734-AC...

[ e 02/03(04 [11:48FM 7

You can bridge messages across multiple networks, but I/O Control is mostly
restricted to being bridged across only one network. I/O Control from a
ControlLogix controller over ControlNet to a scanner device is supported.

You cannot go through a gateway chassis to control I/O, even though in some

citcumstances, RSLogix 5000 softwate accepts such a configuration in the I/O
Configuration folder.
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1-12  About the Logix5000 ControlNet Communication Modules

This table lists the possible bridges between communication networks.

Table 1.3 Bridges Between Communication Networks

ToBridge | ToThis You Can Use the Following®
From This Network: ) ) . .
Network In a CompactLogix System In a ControlLogix Chassis In a FlexLogix Controller
ControlNet | DeviceNet e 1769-L32C or 1769-L35CR e 1756-CN2(R) module o 1788-CN(x) card
controller o 1756-CNB(R) module o 1788-DNBO card
* 1769-SDN scanner o 1756-DNB module or
or e 1788-CN(x) card
e 1769-L32C or 1769-L35CR e one 1788-CN2DN
controller )
module
¢ one 1788-CN2DN
module®@
EtherNet/IP | NA o 1756-CN2(R) module e 1788-CN(x) card
o 1756-CNB(R) module o 1788-ENBT card
e 1756-ENBT module
EtherNet/IP | ControlNet NA e 1756-ENBT module e 1788-ENBT card
o 1756-CN2(R) module o 1788-CN(x) card
o 1756-CNB(R) module
DeviceNet o 1769-L32E or 1769-L35E o 1756-ENBT module o 1788-ENBT card
controller o 1756-DNB module « 1788-DNBO card
e 1769-SDN scanner or
or e 1788-ENBT card
e 1769-L32E or 1769-L35E e one 1788-EN2DN
controller )
module
e one 1788-EN2DN
module®

@ Youcan bridge from a ControlNet network to an Ethernet network and from an Ethernet network to a ControlNet via a SoftLogix virtual chassis. However, the products and
methods you must use to do so are more detailed than can be effectively described in this table. For more information on how to bridge from one network to another via a
SoftLogix virtual chassis, see the SoftLogix5800 System User Manual, publication number 1789-UM002.

@ can serve as a dedicated standalone bridge from ControINet to DeviceNet.
) Can serve as a dedicated standalone bridge from EtherNet/IP to DeviceNet.
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Chapter 2

Use This Chapter

Read this
chapter for:

e 1784-PCC, 1784-PCIC, 1784-PCICS,
1784-PKTCS cards

Connect a Computer to the
ControlNet Network

This chapter describes how to configure a personal computer to operate on a
ControlNet network.

For This Information See Page

Connect a Computer to Any Network 2-2

Configure the ControlNet Communication Driver in the RSLinx Software 2-3

Connect a SoftLogix Controller to ControlNet 2-5

You need to load a ControlNet communication driver for a personal computer
to communicate with other devices on a ControlNet network. A personal
computer needs this driver to:

e upload and download controller projects over ControlNet via RSLogix
5000 programming software.

e schedule the ControlNet network via RSNetWorx for ControlNet
software.

e operate an HMI type application.
Before you load a communication driver, make sure the:

e ControlNet communication card is already installed in the personal
computet.

e personal computer is propetly connected to the ControlNet network.
For more information on how to install the ControlNet communication cards,

use the installation instructions for each card. The respective installation
instructions are listed in the table Related Documentation in the Preface.
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Connect a Computer 1[0 Any To access a netwotk, either:
Network e connect directly to the network or

e connect to a different network and browse (bridge) to the desired
network. This requires no additional programming,

IV e td o use RSNetWorx sofﬁvare to configure and schedule a
ControlNet network, either:

e connect to an EtherNet/IP network and bridge to the
ControlNet network or

e use one of the laptop or desktop cards listed below to
connect directly to the ControlNet network.

The figure below shows your options.

ports, cards, or modules in a Logix5000 controller, chassis, or linking device

Logix5000 EtherNet/IP ControlNet DeviceNet
Controller Port Port Port

Serial Port é\ \
\

Point-to-point

RS-232 4
Connection

—
EtherNet/IP Network
E T
Ethernet Card <
Only lets you access
ControlNet Network devices on the
DeviceNet network.
DeviceNet Network
Laptop Desktop
1784-PCC 1784-PCIC
1770-KFC15)  1784-PCICS Laptop Desktop If you connect directly to a
DeviceNet network, you can access
1784-PKTCS 1784-PCD 1784-PCID only the devices on that network.
1784-KTCX15 1770-KFDW 1784-PCIDS
1770-KFC15 1770-KFD
W' This module offers an RS-232 @ This module offers an RS-232 connection
connection to standalone devices such to standalone devices such as
as multi-vendor automation equipment, multi-vendor automation equipment, PCs,
PCs, or modems. or modems.
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Configure the ControlNet To conﬁgur.e the ContrqlNet communication driver for the personal computer
Communication Driver (programming workstation):

in the RSLinx Software
Do not use these steps to configure a ControlNet
communication driver for any application that uses a
SoftLogix5800 controller. With the SoftLogix5800
controller, you can configure a ControlNet communication
driver via the SoftLogix5800 Chassis Monitor. For more

information on how to do this, see the section Connect a
SoftLogix Controller to ControlNet.

1. In RSLinx software, select Configure Driver.

@5 RSLinx Professional

A. Click Communications.

B. Click Configure Drivers.

Configure Shortcuts. ..
Configure Client Applications. ..
Configure CIP Options. ..

Driver Diagnostics...
CIF Diagnostics...
Gateway Diagnostics...

2. Select a driver for ControlNet devices. In the example below, we choose
the 1784-PCICS card. You can also connect your PC to a ControlNet
network via the 1784-PCC card.

Conhigure Drivers [7]
Available Driver Types:
Close
L = Addew.. | ;I
RS-Z3ZDF devices e |
Ethemet devices
[ Ethemet/IP Driver
A. Use the pull-down 1764KTC]] for ControlNet devices
1784-KTAKTRIDJPKTAD] for DH+/0H-485 devices Status
menu to SeleCt the DF1 Polling Master Driver Rurning Corfigure... |
H 1784-PLL for ControlMet devicss —
ControlNet driver. s | Running
TIATIE 3 Il o ric ) 1. Funring Starun. |

Configure Drivers EHE
—Awailable Driver Types:
. Llose I
B. Click Add New. Add New... |
Help |
r— Configured Drivers:
Mame and Description | Statuz |

AB_DF1-1 DF1 Sta: 0 COMZ RUNMING Running [Eatfigure:..

AB_ETHIP-1 A-E Ethemet RUNMING Running

Startup,..
Sitart

Stop

LELE

Welete
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2-4  Connect a Computer to the ControINet Network

3. Name the new ControlNet driver.

Configure Drivers 2| %]

—Awailable Driver Types:

Lloze
|1?84-PEIE[S] for ControlM et devices j Add Mew... |

Help

d

r— Configured Drivers:

e ngag Add New RSLinx Driver E

ig_g'ﬂl-l‘lP-[?lF‘lA-%tEtE. Choose a name for the new driver. F %I
- [15 characters maximum) =
5
. . Cancel &I
A. Name the driver. This B{i6_FLIC —l =
Sl |
example shows the
default name Siop |
AB_PCIC-1. |
| Welete
B. Click OK.
—///
4. After you create the driver, configure it to correspond to the ControlNet
module within your computer.
Configure 1784-PCIC [2]x]
A. If multiple cards are | Device Name: AB_FOIC \
located in your computer,
choose the correct one.

B. Make sure you use the
correct Network Address.

C. Click OK.

Metwork Address [dec.]

Concel | Hep |

The appearance of this screen varies widely depending on the type of card used.

The driver is now available and you can select the ControlNet port from Who
Active in RSLogix 5000 programming software.
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Connect a SoftLog|X The SoftlLogix5800 controller is a soft control solution that runs in a

Controller to ControlNet

Microsoft Windows NT, Windows 2000, or Windows XP environment. When

using this controller, you must install the SoftlLogix5800 Chassis monitor—a
virtual chassis that takes the place of hardware chassis used with other

Logix5000 controllers.

Before you can connect the SoftlLogix system to the ControlNet network, you
must create the 1784-PCIC, 1784-PCICS or 1784-PKTCS catd as part of the

SoftLogix chassis.

IMPORTANT You can use only the 1784-PCIC, 1784-PCICS, or
1784-PKTCS cards to connect a SoftLogix controller to

ControlNet.

1. In the Softlogix chassis monitor, create a New Module.

SoftLogix Chassiz Monitor

A. Click Slot. —a

{5l @ “fiew  Options Help

B. Click Create Module. —»M
Bemove Module. .. 93
T

2. Select the 1784-PCIC, 1784-PCICS or 1784-PKTCS card.

Select Module

Module Type: [1785-L60 SoftLogix5860 Controller
1784-PCIC ContralMet PCI Messaging
178A-PLICS Controlbet PC S canner
1784-PCIDS DeviceMet PCI Scanner
1784-PMOZAE 2 Aiz Analog/Encoder Serva
17859-51M 32 Paint Input/Output Simulator

B. Specify the virtual backplane
slot number. \$r =

A. Select the ControlNet card.

Cancel |

C. Click OK.
3. Select the serial number of the ControlNet card you want.
If you previously configured the card that you selected by serial number,
the chassis monitor remembers the configuration from the last time you
used the card (whether in the same or different slot).
Select Device [ ]
A If mu|tip|e cards are located in Type: 1784-PCICS 24 1784 ControlMet PCl Scanner
. Vendor:  Allen-Eradley
your computer, choose the serial .
number of the correct one. Select 78R
ControlMet PCI Card:
B. Click Next.

% Use the Previous Configuration
" Reset the Configuration to Default Yalues

Previous Configuration information exists for this device.

< Bachk I Mest » I Cancel

Helg
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2-6  Connect a Computer to the ControINet Network

A. Specify the node address on the
ControlNet network.

B. Enter the label name for the card
(this is the name you wrote on the
label of the card to help you identify
the card from others in the same
computer).

C. Click Finish. —

This chassis monitor has a
1784-PCICS card installed in slot 2.

Publication CNET-UMO0O01C-EN-P - November 2005

4. Configure the card.

Type: 1784-PCICS /A 1784 ControlMet PCl Scanner
: Allen-Bradley

Finizh | Cancel | Helg |

You can specify any slot number greater than 0 for the communication card.
RSLinx software resides in slot 0.

By creating the card in the virtual chassis, you configure the communication
driver information needed by the SoftLogix controller. DO NOT use RSLinx
software to install the ControlNet communication driver to the same card;
installation through RSLinx software adds the potential for conflicting
configuration between RSLinx software and the SoftLogix software chassis
monitor.

Instead, configure a Virtual Backplane driver in RSLinx software. After you
add the card to the chassis monitor and configure a Virtual Backplane driver,
you can browse the network by expanding the Virtual Backplane driver and
then expanding the port on the desired ControlNet communication card.
Browsing ControlNet through the Virtual Backplane driver provides the same
functionality as the RSLinx software driver.

The chassis monitor shows the 1784-PCICS card as a virtual module in the

SoftlLogix chassis. The LEDs on the virtual monitor emulate either a
1756-CN2R or a 1756-CNBR communication module.

'L SoftLogix Chassis Monitor

For Help, press FL l_ LM




Chapter 3

Use This Chapter

Read this
chapter for:

1756-CN2, 1756-CN2R modules
1756-CNB, 1756-CNBR modules
1769-L32C, 1769-L35CR controllers

1784-PCIC, 1784-PCICS,
1784-PKTCS cards

1788-CNx cards
1794-ACN15, 1794-ACNR15 adapters
1797-ACNR15 adapter

Configure a ControlNet Module

This chapter describes how to configure a ControlNet communication module

to operate on a ControlNet network.

For This Information See Page
Set Up Your Computer to Connect to ControlNet 3-2
Use RSLogix 5000 Software 3-2
Add a Local ControlNet Module 33
Add a Remote ControlNet Module 3-7
Download the Project to the Logix5000 Controller 3-10
Use RSNetWorx for ControlNet Software 3-12
Schedule a ControlNet Network for the First Time 3-12
Schedule the Network Offline 3-13
Schedule the Network Online 3-19
Reschedule a ControlNet Network That Has Previously 3-23

Been Scheduled

IMPORTANT The example conﬁguration process .shown in this chapter
uses a ControlLogix ControlNet Bridge module

(1756-CNB) in a ControllLogix controller project.

However, the overall configuration process (briefly
described in the section Overview of the RSLogix 5000
Software Configuration Process) generally applies to any of
the ControlNet communication modules covered by this

manual.

To configure a ControlNet communication module to operate on the

ControlNet network, you must:

e connect your computer to the RSLogix 5000 project via an RSLinx

ControlNet software communication driver.

e add the ControlNet communication module to your RSLogix 5000

project.

e schedule the ControlNet network via RSNetWorx for ControlNet

software.
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3-2  Configure a ControlNet Module

Set Up Your Computer to You connect your personal computer to the ControlNet network via an
RSLinx ControlNet software communication driver. You use the ControlNet
ConneCt to ContrOINet communication driver to:

¢ upload and download controller projects using RSLogix 5000 software.

e schedule the ControlNet network via RSNetWorx for ControlNet
software.

For more information on how to connect a computer to the ControlNet
network, see chapter Connect a Computer to the ControlNet Network.

Use RSLOg|X 5000 Software Use RSLogix 5000 software to configure the I/O tree in your project.

Overview of the RSLogix 5000 Software Configuration Process

When you use RSLogix 5000 software to configure a ControlNet
communication module, you must perform the following steps:

1. Add the new local module to your project.

2. Configure the local module, including:
a. naming the module.
b. choosing a Communication Format.
c. setting the Revision level.

d. setting the module location as necessary such as the slot number for a
1756-CNB module.

e. choosing an Electronic Keying method.
3. Add the new remote module to your project.

4. Configure the remote module similarly to the local module.

IMPORTANT There are some differences between configuring a local

ControlNet communication module and a remote
ControlNet communication module. Those differences are
covered later in this chapter.

5. Download configuration to the controller.
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Add a Local ControlNet Module

After you have started RSLogix 5000 software and created a controller project,
you can add ControlNet communication modules. A local ControlNet module
is a module that resides in the same chassis as the controller.

IMPORTANT When you create a new RSLogix 5000 project with the
CompactLogix 1769-L.32C or 1769-L35CR controller, the

Controller Organizer creates a ControlNet port in the local
chassis. In this case, you do not need to add a separate local
communication module.

1. Select a New Module for the I/O Configuration.

2-£5 Motion Groups
L3 Ungrouped &xes

(3 Trends
. . 255 Data Types
A. Right-click on 1/0 j - O, UserDefined
. . L, Stings
Configuration. i Predefined
(3 Module-Defined
B. Select New Module. T
(Eadt [t
[Eapy [t e
Faste [
FEriit [SlsE

2. Select the module type from the Select Module Type pop-up. The
example below uses a 1756-CNB module.

Select Module Type

|1 7HE-CNE/D

= Dsap S
< 17EECFM A Canfigurable Flow Meter
] 1756 ControlM et Bridge
1756 Controld et Bridge:
il ige
1

A. Select the local ControlNet —>

communication module. ~|i75eCHBRA 1756 CortralN et Bridae, Redundart Media

- h7secHeR/e 1755 Controlet Bridge, Fledundant Media

i 1756 ControlM et Bridge, Redundant Media

B. Click OK. “1755-CNBR/E 1756 CartrolNet Bridge, Redundart Media

< |1756-DHRIO/E 1756 DH+ Bridge/RI0 Scanner
| 1756 DH+ Bridge/RI0 Scanner
1786 543000 Drive Interface
1756 543100 Diive Interface
1756 54500 Drive Interface
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3-4  Configure a ControlNet Module

This table lists the ControlNet communication modules available locally
such as in the local chassis, computer, or controller with each Logix5000

controllet.

Table 3.1 ControlNet Communication Modules Available Locally

If You Are Using This Logix5000

Controller

You Can Use This ControlNet
Communication Module Locally

CompactLogix

1769-L32C and 1769-L35CR controllers have a
built-in ControINet port

ControlLogix

1756-CN2, 1756-CN2R
1756-CNB, 1756-CNBR

FlexLogix

1788-CNC, 1788-CNCR, 1788-CNF, 1788-CNFR

SoftLogix

1784-PCIC, 1784-PCICS, 1784-PKTCS

3. Configure the local ControlNet communication module.

IMPORTANT

The example below shows configuration for a 1756-CNB
module. However, depending on module-type such as a
1756, 1769, 1784, or 1788, there may be slight differences
in how to configure a local ControlNet communication
module. If you need help configuring a specific module, use
online help in RSLogix 5000 software.

A. Name the module.

B. Select the module’s slot number.
Allen-Bradiey

Module Properties - Local [1796-CNB/D 5.1)

1756-CHE/D 1756 CantrolM et Bridae

!anal Controltet_modile It

C. Select the module’s minor revision level.

D&wgiption

D. Select an Electronic Keying level. For more
information on choosing a keying level, see
the table Electronic Keying Options.

Bevision.  |° |1 =

E. Click Next.

Electronic Ko

Cancel < s

Next » | Firish > I

Help
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Configure a ControINet Module ~ 3-5

F. Inhibit the module, if necessary.

Initially, do you want
the module to
communicate with
the controller?

Then

Yes Leave the box
unchecked

No Check the
boxV

Module Properties - Local:2 (1756-CHB/D 5.1) [x]
Bequested Packet Interval [RPI): I UE ms  [2.0-750.0 ms]

— Pl Inhibit Module

I Major Fault On Controller IF Connection Fails ‘whils in Run Mode

odule Fault

Cancel

< Back I Mext > I Help

@ When you test this portion of the system,

clear the check box.

F. Click Finish.

G. Determine if you want a major fault on the controller if
the connection to the local communication module fails

in Run Mode.

If You Want The
Controller To

Then

fault (major fault)

Select the check box

continue operating

Leave the check box
unchecked®

@ Monitor the connection using ladder logic.
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3-6  Configure a ControlNet Module

This table describes the keying options available in RSLogix 5000 software.

Table 3.2 Electronic Keying Options

Keying Option

Definition

Exact Match

When a controller establishes a connection with the ControlNet module, the following parameters must match
or the inserted module will reject the connection:
o \endor

o Product Type

o Catalog Number
o Major Revision
o Minor Revision

Compatible Match

When a controller establishes a connection with the ControlNet module, the inserted module decides whether
it is compatible with the parameters listed above. Generally, all except Minor Revision must match or it will
reject the connection.

We recommend using Compatible Match whenever possible. However, keep in mind
that modules can emulate older revisions and, with major revision changes, the module

only works to the level of the configuration.

If a slot is configured for a module with major.minor revision of 1.7 and you insert a
module with a major.minor revision of 2.3, the module works at the 1.7 level, with
respect to module functions that are related to RSLogix 5000 software such as interface
changes. However, bug fixes that are affected by the module’s firmware, would work at
the 2.3 revision level.

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

Disable Keying

When a controller establishes a connection with the ControlNet module, the inserted module attempts to
accept the connection regardless of its type.

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

Even if keying is disabled, a controller will not establish a connection if the slot is configured for one module
type such as a communication module, and a module of another type such as an output module, is inserted in
the slot.
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A. Right-click on the local
communication module.

B. Select New Module.

A. Select the remote ControlNet —m

communication module.

B. Click OK.

Add a Remote ControlNet Module

After you have added the local ControlNet communication module, you must
add remote ControlNet communication modules. A remote ControlNet
module is a module that resides in a separate chassis from the controller.

1. Select a New Module for the I/O Configuration.

E1-£3 Motion Groups
i L@ Ungrouped Axes
(3 Trends

5] Data Types

; Cﬂ User-Defined

N

LB [B11756481E Cut Chrbex
Copy Ctil+C

2. Select the module type from the Select Module Type pop-up.

You can connect any remote ControlNet communication module, to a
local ControlNet communication module.

Select Module Type

" Type  [ITEGTNE/D
“[Typs " [Deserption
|17BECFM/A Configurable Flow beter

< {175ELCHB /A

<|1756-CMB/E

1756 Controlt et Bridge
ControlM et Bridge
ControlMet Bridge:
1756 Controlt et Bridge

< N7ERE-CMBRAA 1756 ControlM et Bridge, Redundant Media

- [1756-CHBR /B 1756 Controllet Bridge, Redundant Media

- {17568-CNBR/D 1756 Controlet Bridge, Redundant Media

“11756-CHBRIE 1756 Control et Eridge, Redundant Media
|1 7EE-DHRIDE 1756 DH+ Bridge/RI0 5 canner

1756 DH+ Bridge/RI0 Scanner
1786 543000 Drive Interface
1756 543100 Diive Interface
1756 SAD00 Drive Interface
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A. Name the remote module.

B. Select the remote module’s Node.

C. Select the remote Chassis Size.

3. Configure the remote ControlNet communication module.

The example below shows configuration for a 1756-CNB
module. However, depending on the remote module-type
such as a 1734, 1756, 1769, 1784, 1788, or 1794, there are
differences in how to configure a remote ControlNet
communication module. If you need help configuring a
specific module, use online help in RSLogix 5000 software.

IMPORTANT

Module Properties - Local CHB [17596-CNBR/D 5.1)

D. Select the Slot containing the remote module-

E. Select a Comm Format. For more information
on choosing a Comm Format, see the section
Communication Format.

F. Select the remote module’s minor
revision level.

I. Set the RPI rate.

The RPI must be equal to or greater than
the ControINet Network Update Time
(NUT). This parameter only applies if the
module uses one of the Rack Optimized
communication formats.

J. Inhibit the module, if necessary.

Initially, do you Then
want the module to
communicate with

the controller?

Yes Leave the box
unchecked

No Check the
box®

@ When you test this portion of the system,
clear the check box.
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———ftequested Packetntervet PGS G0=ms (20 750.0ms)

Tybe 1756-CHBR/D 1756 ContralNet Bridge, Redundant Media
Wendar Allen-Bradley
arent: Local CHMB
Mame: ‘:n teLhE Pt e |5 j
Beserption: i fhassis Size: IV :II
— P 5lat |'3 _|:3'

Cornm Format:

|5_ 1 _Ij Elestranic Keying: | Compatible Module

d

G. Select an Electronic Keying level. For
more information on choosing a keying
level, see the table Electronic Keying
Options.

Cayé/l cBack | Mews | [CFishos |

\

Help |

H. Click Next.

Module Properties - Local_ControlMet_module:0 [1756-CHB/D 5.1)

Inhibit Module

b b ajor Fault On Contraller If Connection Fails ‘wWhile in Bun Mode

odule Fault

Cancel | < Back I Mext > | Finish > » ! Help |

L. Click Finish.

K. Determine if you want a major fault on the controller if
the connection to the PanelView fails in Run Mode.

If you want the Then

controller to

fault (major fault) Select the check box

Leave the check box
unchecked®

1" Monitor the connection using ladder logic.

continue operating
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Communication Format

The communication format determines:

e what configuration options are available - for example, if the module
uses None, then you do not have to configure an RPI rate on the next

screen.

e what type of data is transferred between the ownet-controller and 1/O
connected via the communication module.

e what tags are generated when configuration is complete.

e the type of connection between the owner-controller and the I/O
connected via the communication module.

The communication format setting affects the Requested Packet Interval (RPI)
rate on the next configuration screen. This table lists Communication Format

choices.

Table 3.3 Communication Formats

This Communication
Format Choice

Means

And Affects The RPI This Way

Rack Optimized

The communication module creates a rack image
and returns 1/0 data in the rack image to the
owner-controller.

This option is available only for digital I/0 modules.
Also keep in mind that diagnostic I/0 modules will
not return diagnostic data when you use this format.

Listen-Only Rack Optimized
- Choice is not available on
all ControlNet
communication modules.

The communication module creates a rack image
and returns 1/0 input data in the rack image to the
owner-controller.

The difference between this choice and Rack
Optimized is that the 1/0 data in the rack image is
returned to a controller that does not control the
outputs but is listening only to its input data.

You can specify an RPI that is:

e equal to or greater than the NUT.

e in the range permitted by RSLogix 5000
software, for example 2 - 750ms.

When you set the RPI for a remote ControlNet
communication module, we recommend you use a
rate that is a power of two times the NUT.

For example, if your NUT = 5ms, we recommend the
following RPI values:

NUT=5m | x20 |x2! |x2%2 |x2® |x2*
Optimal RPI | 5ms | 10ms | 20ms | 40ms | 80ms
values

None

No RPI is required

The RPI box is grayed out.

Communication format does not apply to all ControlNet communication

modules. For example, you do not choose a communication format when
using the 1784-PCIC, 1784-PCICS nor 1788-CNx cards.
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Download the Project to the Logix5000 Controller

IMPORTANT Before you your RSLogix5000 project configuration to

your ControlNet Communication modules, consider
whether you will schedule the ControlNet network offline
or online.

e If you are going to schedule the network offline,
complete the steps beginning in the section Schedule
the Network Offline before downloading
configuration.

e If you are going to schedule the network online,
complete the steps beginning below and then move to
the section Schedule the Network Online.

When you finish adding the local and remote ControlNet communication
modules to your RSLogix 5000 project, you must download the new
configuration to your Logix5000 controller.

1. Because you must schedule the ControlNet network (explained in the
following section) before using the new configuration, switch your
Logix5000 controller to Program mode in one of the following ways:

e Turn the controller keyswitch to PROG.

e Turn the controller keyswitch to REM and use RSLogix 5000
software to change the controller to Remote Program mode.

2. Use the Who Active button to begin the download process.

nications Tools Window Help C“Ck Who ACthe
= =l &l = &l 2la] /
m Path [2B_DF1-1\- ==k

Al e | A [ [ ¥

i) | 4| »|\Favorites £BR A_TimeriCounter A& INpUUOUpL A Compare
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3. Use the Who Active pop-up screen to download the project to
the controller.

F5 Who Active
. ¥ Autobrowse | Eefrest I
A.Expand the tree until you g1 icmatstion, UsarvaokodT GaOnine |
find the correct driver £ Lins Gelewaps. Ethernat
! AB_DF1 1 Upload...
x - Downioad
B. Sel_ect the controller to —al AB_POC Comna = tv;
which you need to e
download configuration. _ G |
Help
In this example, the
Logix5550 controller is
connected via an RS-232
DF1 deVice. Set Project Path
[Elearn Fioect Fath
C. Click Download. /

The window above uses a previously configured driver for the
communication path to the controller. In this example, the computer is
connected to the controller’s RS-232 port, so the configuration is
downloaded to the controller via RS-232 and DF-1 protocol.

4. Download the configuration.

& Download to the controller:
Mame: SynchLink
Type: 1756-L1./4 1756-M1 /8 ControlLogix5550 Controller
Path: AB_DF1-141
Security:  <Nonex
& The contraller iz in Remote Run mode. The mode will be changed ta
Remote Program prior to download.

@ DANGER: Al aclive servo axes will be tumed off prior to download.

CI|Ck DOWﬂload. —W Cancel | Help |

Be aware, however, that before downloading configuration, the RSLogix
5000 software warns you of any implications the download has on your
application.
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Use RSNetWorx for
ControlNet Software
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You must use RSNetWorx for ControlNet software to schedule the network
before the configured I/O devices in your application will become active. You
must also reschedule the network if a change is made to an existing network
that was already scheduled.

Schedule a ControlNet Network for the First Time

RSNetWorx software stores information in keeper devices. The following
ControlNet communication modules are keeper cable devices:

e 1756-CN2(R) modules

1756-CNB(R) modules

1769-1.32C and 1769-1.35CR controllers
1784-PCICS and 1784-PKTCS cards
1788-CNx cards

1797-ACNR15

e PLC-5C controller

If you configure a keeper on one network and then use it on another network,
the conflicting information can make it difficult to use RSNetWorx software to
schedule the new network. In extreme cases it may be impossible to go online,
more commonly you get many apparently irrelevant error messages about
devices that existed on the old network but do not exist or are different on the
new one.

e For more information on the network keeper, refer to the section
Understanding the Network Keeper.

e For more information on how to reset valid keepers to an unconfigured
state to resolve mismatches, see the RSNetWorx software online help.

e For more information on how to clear the memory or keeper
information in a ControlNet communication module, refer to the
Knowledgebase at http://support.rockwellautomation.com.

You can schedule a ControlNet network either:

e offline

or

e online.

These options are covered in the following sections.


http://support.rockwellautomation.com
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A. Right-click on the local ControlNet
communication module.

B. Click Properties.

Schedule the Network Offline

The following instructions assume that:

e your RSLogix 5000 project uses 1 controller and 1 network. We
recommend that you use only one (1) 1756-CN2 or 1756-CNB module
in the local chassis when scheduling the network offline.

e your RSLogix 5000 project is complete but has not been downloaded to
the controller.

If your network has already been scheduled and you made a change to it, you
must reschedule it. Refer to the section Rescheduling a ControlNet Network
That Has Previously Been Scheduled for more information.

1. In your RSLogix 5000 project, access the local ControlNet module’s
properties.

i RSLogix 5000 - ContralNet [1756-163]

File Edit WView Search Logic Communications Tool

| Bl=(a] 5 5=l ==
—

Offline 0. ¥ AuN
NoForces b, F as
o .0/
Mo Edits =
i e 0 754
Fledundancy B8 EI'] ki

(=4 Contraller Contralhist
ontrollsr Tags

3 Controller Fault Handler
{771 Powser-Up Handler
455 Tasks

-4 MainTask

23 MainProgram

{771 Unscheduled Programs
=425 Mation Groups

L..23 Ungrouped Axes
(3 Trends

Data Types

1L User-Defined
L3 strings

L3, Predefined

L3, Module-Defined
=5 1j0 Configuration

Bl [ 17se-Bt61
Bl [2]17s6-1F8

Bl [311758-088E
Bl [4]t7s6-0B161S

@9 2179 ] New Module...

5[? & Cirl+s
= rd Capy e
G E R paste Ctrl+y
Delete Del

% G o
Edit properties

L
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A. Click on the RSNetWorx tab.

B. Type the name of the new
ControlNet file.

C. Click Apply.

Click Yes.

A. Click on Schedule the ControlNet
network. If you make this
selection, RSNetWorx software
automatically enable edits, create
the schedule and disable edits.

B. Click this button to launch the
RSNetWork for ControlNet
software.

2. On the RSNetWorx tab, name the new ControlNet file.

x|

[l Module Properties - Locaké {1756-CNB/B 2.1}

i e

l 1 SHetwori” | Module Info | Backplane

ControlMet file [.=c etwork schedule
Tund in: <File not found:

Launch RSMetwior for Contralblet

|

G

Browse... |

£+ “iew and edit the Controll et network
" Schedule the ControlMet network

_
RSNefwion far ContralMet cannot be |l d until pending edits are applied
Status: Offling Ok I Cancsl | Apply | Help |

3. Because this is the first time you are scheduling the network, the file
does not exist. When RSLogix 5000 software prompts you to create the
new file, click Yes.

RSLogix 5000

A

File does not exist,
Create c:\R5Logix S000VProjectsiMetwork schedule.xc?

—r -

This step creates the file that RSNetWorx for ControlNet software uses
offline to browse and schedule network.

4. Launch RSNetWorx for ControlNet software to create the schedule.

x|

[ Module Properties - Local:6 (1756-CNB/B 2.1}

Eenerall Connection  FSHetwors |Mndu|e\nfn| Eackplanel

ControlMet file [ #c) IN etwork schedule. ke

Browse. .

Found in:

(

c:hwslogix 5000%projects
Launch RSN etwor: for Controll et

" Wiew and edit the CantrolN et netwark
9 i

e 7]

Status: Offline Cancel Apply Help

_/
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5. The RSNetWorx for ControlNet software starts and creates a schedule
that includes the devices in your RSLogix 5000 project. When the
software prompts you to Optimize and re-write schedule for all
connections, click OK.

Save Configuration
i Either of the following choices will save the updated schedul oK,
C“Ck OK ta the file and to the onling netwark, if you are online,

* {Optimize and re-write scheduls for all conmections i
Relp

! MErae changes it exsting schedlls

"Save Tups Cancel |

Because you selected the Schedule the Network option in a previous
step, RSNetWorx for ControlNet software automatically enables and
disables edits before and after creating the schedule for the network

respectively.

6. Enable Edits in the schedule.

L% ControlMet.xc - RSNetwors for ControlMet

File Edit ‘“iew Metwork Device Diagnostics

Q& - (&) 5 e K¢

x|
Click here to ¥ Edis Enablad B
enable edItS. i Metwork, Update Time [ms): 5.00
S
% Unscheduled Bytes Per Sec.: 570028
= 4]
Hatdware —————————————— 5|| r

TIP We recommend that you return to the RSLogix 5000
software and save the project after you enable edits in the
RSNetWorx for ControlNet software. Saving the file
updates the network file in your RSLogix 5000 project.

7. To change the network properties from default settings to those that
best fit your network, access the network properties.

3 ntrolNet.xc - RSNetWorx for ControlNet
A. Click Network. File—Edi—itetwolk Device Djagnostics Took  Help

@ | = - =] Single Pass Browse

. . -Zl oo Brovse
B. Click Properties. 2| & Eats el Drie -
@
S| MNewoklUp  EncteEdic
S
Unzschedule: CareliEdlis
Upload from MNetwork

Download ta Network
Download inimum to Metwork..
EKeeper Status

Scanner Signature Status...

Publication CNET-UMOO01C-EN-P - November 2005



3-16  Configure a ControlNet Module

8. Configure the network parameters as needed.

A. Configure the
network
parameters.

B. Click OK.

The table Network Parameters for Scheduling the Network Offline
describes the parameters used on this screen.
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Table 3.4 Network Parameters for Scheduling the Network Offline

Parameter | Description

Network The smallest user-configurable repetitive time cycle in milliseconds at

Update which data can be sent on ControlNet.

Time (ms)

Max. This is the node with the highest network address that can use scheduled

iﬁf&edumd time on a ControlNet link. 1/0 data is transferred during scheduled time.
ress

RSNetWorx for ControlNet software sets this value. We recommend that
you do not change it.

Max. Node with the highest network address that can use unscheduled time on
ngeheduled a ControlNet link. Messaging data is transferred during unscheduled time.
ress

Nodes set at addresses higher than the maximum unscheduled node do
not communicate on the network, for example they will not display in
RSLinx software.

Media Designates if the network uses media redundancy
Redundancy

Network User-defined name of the network

Name

9. If necessary, change the media configuration. The default media
configuration is sufficient in most cases. However, adjust the
configuration if your network is longer or uses repeaters. If the media
configuration does not accurately represent the maximum propagation
delay between any two nodes, your network may experience errors.

_default

This example shows 1000 meters

7 RGE Coax Cable
-| 1786 Short Distance Fiber Module -

the default media - | 1785 Medum Distance Fiber Moct. |
configuration of | b Saner ot 15 vy
1000m of RG6 | [reindat
CoaXIaI Cable' gggj EP?:r?I;;;EEETber todule

- | 9904 btedium Distance Fiber Mod |
* | 9904 Long Distance Fiber Module
. 1786 Coax Repeater B
~ +| 1786 Coax Repeater (24¥DC)

- | 9904 Coax Repeater

- .| 9904 Coax Repeater [24¥DC)

" | RGE Coax Cable

- | 1786 Long Fiber Ring Repeater
~ | 1786 Exlra Long Fiber Ring Repes -
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10. Save the file.

A. Select Optimize Save Configuration =]
and re-write Either of the fallowing chaices will save the updated schedule
to the file and to the onling network if you are online. —
schedule for all i
N Save Type Cancel |
connections. -+ Dptimize and re-write schedulertar all connections
(o) MW\SIIHQ sehedule

B. Click OK.

11. Return to your RSLogix 5000 project to:
a. save the project again.

b. download configuration, as described in the section Download the
Project to the Logix5000 Controller.
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Schedule the Network Online

The following instructions assume that all keepers are unconfigured or do not
conflict with the current network. If your network has already been scheduled
and you made a change to it, you must reschedule it.

Refer to the section Reschedule a ControlNet Network That Has Previously
Been Scheduled for more information.

1. Start RSNetWorx for ControlNet software.
2. Create a new ControlNet file.

L% ControlNet - RSN etworx for Control
ClICk Flle > New. - File Edit “iew MNetwork Device Diagn

JJ 5] b b
Hi= Dpen... Cirl+0
o = . ik
e Savess..

Generate Report
Frint Setup.
Frint Presview
& Piint.. CHl+P

LY PR}

1 DeviceMet.dnt
2 CATEMPADeviceMet.dnt

Exit

3. Choose a ControlNet configuration for the new file.

Mew File B

Configuration Types Description

Choose ControlNet and click OK. — g

Cancel

4. Go online.

27 ControlNet - RSNetWorx for ControlNet
‘HE_M Device Diagnostics Tools Help

Click Network > Online.

@ | = E SinaleRass Hiovsel
75| — Continueus Erowse
7| oo ST
w
i Enable E dits
lg Tocreats ar (Cancel Edits
g 4 Upload from M etwork.
e Download to Netwark
Hardware == pownload Minimum to Netwark. .
[E] ContralMe Keeper Status...
[E] @ Categ Scanner Signature Status...
: A )
: % Al Properties..
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A. Expand the tree to find —————— = B workstalion, UsMaiasko.1
Zx Linx Gatewaps, Ethemet
Zx AB_DF1-1,DF1

Zx AB_ETHIP-1, Ethemet

your communication
path.

B. Select your
communication path.

C. Click OK.

Select Network > Single Pass Browse.

Check Edits Enabled.
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5. Select a communication path to the ControlNet network.

Browse for Network

Select a communications path to the desired network.

[V Autobrowse

| Fiefesh |

alMet

LCancel

Help

The window above uses a previously configured communication path to
the controller. In this example, the computer is connected to the
ControlNet network via a 1784-PCIC card. The driver was previously
configured via RSLinx software, as described in the chapter Connect a
Computer to the ControlNet Network.

6. Set the network to Single Browse Pass.

%% =ControlNet.xc - RSNetWorx for ControlNet

= -

;

Metwork U

Unschedule:
£l

Metwork Usag x

Hardware

ControlMe

Het

LContmueus Biowse

¥ Edits Ene 2 Onine

k Device Djagnostics Tools  Help

F10

Enabile Edits
Cancel Edits

Upload tam Network
Downioad to Netwark

Download Mirimum to Network,

Kesper Status.

Scanner Signature Status

Properties...

7. Enable edits on the file. When you enable edits, the RSNetWorx for

ControlNet software reads data in the ControlNet modules and builds a
schedule for the network.

£% ControlNet.xc - RSHetWorx for ControlNet

File Edit “iew Metwoik Device Djagnostics

Ble- HE s = ewe|E

k|

. ¥ Edits Enabled Curent
2 Metwork Update Time [ms): 5.00

S
% Unzcheduled Bytes Per Sec. 70028
= (4]

Hardware

T
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A. Click Network.

B. Click Properties.

A. Configure the
network
parameters.

B. Click OK.

i

8. Access the network properties.

£ trolNet.xc - RENetWorx for ControlMet
E-clit- —’% Device Djagnostics Tools Help

ark Usag b |

& -3

Single Pass Browse
Eontnueus Erowse

[V Edits En: ’E Drline

Metwork Up

Unschedule:

F10

Enzble Edits
Cancel Edits

Upload from MNetwork
Download ta Network
Download kinimum to Metwork.
Keeper Status..

Scanner Signature Status.

The table Network Parameters for Scheduling the Network Online
describes the parameters used on this screen.
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This example shows
the default media
configuration of
1000m of RG6
coaxial cable.

A. Select Optimize and
re-write schedule for all
connections.

B. Click OK.
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_default

- | 1786 Shott Distance Fiber Moduls
© | 1786 Medium Distance Fiber Mod. -

Table 3.5 Network Parameters for Scheduling the Network Online

Parameter Description

Network Update The smallest user-configurable repetitive time cycle in

Time (ms) milliseconds at which data can be sent on ControlNet.

/I\\Ada:jX. Scheduled This is the node with the highest network address that can use
ress

scheduled time on a ControlNet link. 1/0 data is transferred during
scheduled time.RSNetWorx for ControlNet software sets this
value. We recommend that you do not change it.

Max. Unscheduled
Address

Node with the highest network address that can use unscheduled
time on a ControlNet link. Messaging data is transferred during
unscheduled time.

Nodes set at addresses higher than the maximum unscheduled
node do not communicate on the network, for example they will
not display in RSLinx software.

Media Redundancy

Designates if the network uses media redundancy on any of the
network communication modules.

Network Name

User-defined name of the network

10. If necessary, change the media configuration. The default media
configuration is sufficient in most cases. However, adjust the

configuration if your network is longer or uses repeaters. If the media

configuration does not accurately represent the maximum propagation
delay between any two nodes, your network may experience errofs.

twork Farameters |

- | 1786 Long Distance Fiber Module -
| Hub Starter Block (15 wersior) b
| Medium Distance Fiber Module 15
" *| Glass Fiber Cable :

- 19304 Hub Starter Block

- -1 9904 Shaort Distance Fiber Maodule -

9504 Medium Distance Fiber Mod.
| 9904 Long Distance Fiber Module *
© | 1786 Coax Repeater :
- 1 1786 Coax Repeater [24¥DC)

- 1 9904 Coax Repeater

| 9904 Coax Repeater (24vDC)

© | RGE Coax Cable

1786 Long Fiber Ring Repeater
* °| 1786 Extra Long Fiber Ring Repe: -

1000 meters

RGE Coax Cable

11. Save the file. This will schedule and activate the network.

Save Configuration

Either of the follawing choices will save the updated schedyle

ak
to the file and to the onling network if you are

Save Typ:

Cancel |

i+ {Optimize and re-wui ule for all connechions

i

Enges hte exsting scheduls

Help

12. In RSLogix 5000 software, save the online project.
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A. Click File.

B. Click Open.

C. Select the file.

D. Click Open.

A. Click Network.

B. Click Online.

Reschedule a ControlNet Network That Has Previously
Been Scheduled

If you change a network that has already been scheduled, you must reschedule
the network for the changes to take effect. For example, if you add I/O to an
existing ControlNet network, you must reschedule the network for the I/O to

become activ

€.

1. Start RSNetWorx for ControlNet software.

2. Open the ControlNet file that matches the existing network.

L7 ControlNet.xc - RSMetWorx for Conb
4’“; Edit Yiew Metwark Device Djagn

Jh%uew

i
i |z

Save As

Ctrl+h

Ctr+0

i

Generate Report
PFrint Setup...
Frint Preview

é Brint..

| DL PO

Cirl+P

1 ControlMet xc
2 DeviceMet.dnt

3 CATEMPADeviceMet.dnt

Exit

Look jn:

I 3 Metworks

i sl = s

File: name:

|ConlroINel.kc

Files of type: ICuntlo\Net Files [*xc)

ﬂ Cancel |

3. Go online.

% ControlNet - RSNetworx for ControlMet

Fite—Edit Nuelwork Device Diagnostics Tools Help

ale-d

SingleFass Browse:
[Eontinueus Browee

. o

To create ar

Enable Edits
[Carce!Edits

Metwark UsaJIL

LI:

Hardware ——

ControlMe

Upload from M etwork.

Download to Netwark

Download Minimum ta Metwork...
Keeper Status...

Scanner Signature Status. ..

Properties...
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4. Enable edits on the file. When you enable edits, the RSNetWorx for

ControlNet software reads data in the ControlNet modules and builds a
schedule for the network.

£% ControlNet.xc - RSHetWorx for ControlNet
File Edit “iew Metwoik Device Djagnostics

Ble- HE s = ewe|E

Click Enable =
Edits. IV Edits Enabled Current
2 Metwork Update Time [ms): 5.00
,% Unzcheduled Bytes Per Sec. 70028
= 4]
Hardwarg ———————— 5|| r
5. Save the file. This will schedule and activate the network.
Save Configuration [ 7]
Either of the following choices will save the updated schedule
A‘ Select Optimize and re'Write to the file and to the online network, iF pou are online. — |
. Save Typ: LCancel
schedule for all connections. & Eitiies and enile S2haiele e A coneciond —
o) MMSW‘Q sciedile il

B. Click OK.

IMPORTANT It is always preferable to optimize connections. However,

in some cases involving multiple controllers, the Merge
changes... option is available. This option lets controllers
whose connections have not changed to continue
uninterrupted operation. When you merge changes into the
existing schedule, those controllers whose connections
have not changed remain in Run mode rather than
changing to Program mode.

6. In RSLogix 5000 software, save the online project.
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Chapter 4

Control 1/0

Use This Chapter This chapter desctibes how a controller controls distributed I/O over
ControlNet. The controller requires a communication module to connect to
the network. Distributed I/O modules require an adapter to connect to the

Read this
. network.
chapter for:
B - 1756-CN2, 1756-CN2R modules - -

e 1756-CNB, 1756-CNBR modules For This Information See Page

e 1769-L32C, 1769-L35CR controllers Set Up the Hardware 4-2

¢ 1784-PCICS, 1784-PKTCS cards Set a Requested Packet Interval 4-2

e 1788-CNx cards SelectaC ication F t 43

o 1794-ACN15, -ACNRIS5 adapters elect a Lommunication Forma ]

e 1797-ACNR15 adapter Add Local and Remote ControlNet Modules 4-10
Add Distributed 1/0 4-11
Access Distributed 1/0 4-13
Validate Connections 4-17

To control distributed I/O over ControlNet, you must:

e Add local and remote ControlNet communication modules to your
RSLogix 5000 project.

When you create a new RSLogix 5000 project with the CompactLogix
1769-L32C or 1769-L35CR controller, the Controller Organizer creates
a ControlNet port in the local chassis. In this case, you do not need to
add a separate local communication module.

e Add distributed I/O to your RSLogix 5000 project.

e Schedule the ControlNet network via RSNetWorx for ControlNet
software.

e Use the I/O information in RSLogix 5000 software.
You can also validate connections to distributed I/O when controlling it over
ControlNet. This task is particulatly useful when one or more of the

connections are not working but is not required, especially when all
connections appear to work normally.
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Set Up the Hardware

In this example, the Logix5000 controller uses a ControlNet communication
module in the local chassis to connect to the ControlNet network. The
distributed (remote) I/O has a ControlNet adapter to connect it to the
ControlNet network.

Data

Local Chassis
Logix5000 Controller

— o Distributed 1/0
ControlNet Adapter

With ControlNet
Communication Module

Set a Requested
Packet Interval
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With 1/0 Modules

Programming
Terminal

43611

Make sure:
e all wiring and cabling is properly connected.

e the communication driver (such as, AB-PCICS-1) is configured for the
programming workstation.

When you configure an 1/O module, you define the RPI for the module. The
RPI specifies the period at which data updates over a connection. For example,
an input module sends data to a controller at the RPI that you assign to the
module. Configure the RPI in milliseconds.

RPIs are only used for modules that produce or consume data. For example a
local ControlNet communication module does not require an RPI because it is
not a data-producing member of the system; it is used only as a bridge.

In Logix5000 controllers, I/O values update at a period that you configure via
the I/O configuration folder of the project. The values update asynchronously
to the execution of logic. At the specified interval, the controller updates a
value independently from the execution of logic.
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Selecta
Communication Format

When you configure a remote ControlNet communication module or an I/O
module, you select a communication format. The communication format you
choose determines the data structure for the tags that are associated with the
module. Many I/O modules support different formats. Each format uses a
different data structure.

The communication format that you choose also determines:

e Direct or rack optimized connection

e Ownership of outputs

For a remote ControlNet communication module, you must select one of the
formats listed in the table Communication Formats.

Table 4.1 Communication Formats

Use This Communication In These Scenarios
Format with a Remote
ControlNet Communication
Module

None o All of the remote I/0 communicating with a
controller via the remote ControlNet
communication module use a Direct Connection
communication format.

e The connection is used for scheduled
peer interlocking.

o When I/0 will be predominately direct
connections.

o When multiple controllers control the outputs in
the chassis

Rack optimized o Some or all of the remote 1/0 communicating
with a controller via the remote ControlNet
communication module use a Rack Optimized
communication format.

o To minimize ControlNet bandwidth when using
large volume of digital 1/0.

o If only one controller will control the 1/0.

Rack optimized - Listen only o Some or all of the remote 1/0 communicating
with a controller via the remote ControlNet
communication module use a Rack Optimized
communication format.

e The connection is going to read inputs but is not
going to be controlling outputs.
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For I/O modules the available communication formats depend on the module
type. This table describes the different communication formats for general

module types.

Table 4.2 Communication Format for Module Types

If You Have This Type | And Want Select a Communication Format That Specifies
of 1/0 Module
digital module a rack optimized connection Rack Optimization

a direct connection or to use specialty
features of the module, such as
diagnostics, timestamps, or electronic
fuses

or

to only listen to data from the module

The data your controller needs from the 1/0 module. For example, if
your application uses a 1756-1A161 module in a remote chassis that
must provide timestamped input data, you should select the CST
Timestamped Input Data communication format.

A Listen Only communication format that matches the data the /0
module is broadcasting to other controllers.

analog module

a direct connection or to use specialty
features of the module, such as
diagnostics, timestamps, or electronic
fuses

or

to only listen to data from the module

The data your controller needs from the I/0 module. For example, if
your application uses a 1756-OF6CI module in a remote chassis that
must provide floating point output data, you should select the Float
Data communication format.

A Listen Only communication format that matches the data the I/0
module is broadcasting to other controllers.

See the online help in RSLogix 5000 programming software for specific
communication formats per I/O module.
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Direct or Rack Optimized Connection

Logix5000 controllers use connections to transmit I/O data. These
connections can be direct connections or rack optimized connections.

This Term

Means

Direct Connection

A direct connection is a real-time, data transfer link between the controller and an 1/0 module—analog or digital.
This connection enables your controller to collect more data from an 1/0 module. For example, with a direct
connection, the controller can collect diagnostic status data from a 1756-IA8D module that would not be
collected in a rack optimized connection.

The controller maintains and monitors the connection with the 1/0 module. Any break in the connection, such as a
module fault or the removal of a module while under power, sets fault bits in the data area associated with the

module.
Module Properties - Local {1756-IE16 2.1}

Type: 175E-1B1E 16 Point 104-31.2% DC Inpu
Yendar: Allen-Bradley
Farent: Local
I arne: I
. L. . D eszcription; ;I
A direct connection is any connection =i

that does not use the Rack Optimization
Comm Format, —m»  Comm Format: Ilnput Data

Rack optimized
Connection

Digital 1/0 modules only — A rack optimized connection consolidates connection usage between the controller
and all the digital 1/0 modules in the chassis (or DIN rail). Rather than having individual, direct connections for
each I/0 module, there is one connection for the entire chassis (or DIN rail).

Anytime a remote chassis houses 1/0 modules that use rack optimized connections, the remote ControlNet
communication module connecting these modules to their owner-controller must also use a rack optimized
connection. However, you can mix direct and rack optimized connections to the same remote chassis. For
example, if your remote chassis houses 6 digital 1/0 modules and your application requires that you use direct
connections for 3 but rack optimized connections for the other others, you can select direct connections for the 3
that require them and rack optimized connections for the other 3. In this case, even though you must use a rack
optimized connection for the remote ControlNet communication module the owner-controller still makes direct
connections with the 3 1/0 modules that are configured as such.

You can only make up to 5 rack optimized connections to a single remote ControlNet communication module.

Module Properties - Remote_ENB (1756-1B16 2.1

Type: 175E-1B16 16 Point 100W-31.2% DC [npu
YYendor: Allen-Eradley

Parent: Remote_EME

I arne; ||

D escription; I

o

rack optimized connection ——»~ Commn Farrmat: |Flac:k O phirnization
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Direct Connections for 1/0 Modules

In this example, assume that each distributed I/O module is configured for a

direct connection to the controller.

Communication Module

ControlNet Network

Controller with ControlNet

I/0|1/0 I/0|1/0 110

110

ControlNet Adapter with ControlNet Adapter with ControlNet Adapter with
Digital 1/0 Modules Analog I/0 Modules Digital I/0 Modules

This table calculates the connections in this example.

Table 4.3 Connection Calculations

System Connections Amount
Controller to local ControlNet communication module 0
Controller to ControlNet adapter 0
direct connection for digital 1/0 modules 4
direct connection for analog 1/0 modules 2
total connections used: | 6

@ |n this example, the remote ControlNet adapter uses the None communication format.

TIP If you have a high number of modules, direct connections
to each module may not be feasible because the module
supports a finite number of connections, and direct
connections may require mote resources than the module

has available.

In this case, use rack optimized connections (see the
section Rack Optimized Connections for I/O Modules) to
conserve connection use and network traffic.
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Rack Optimized Connections for I/0 Modules

In this example, assume that each digital I/O module is configured for a rack
optimized connection to the controller. Analog modules must be configured
for direct connections.

Controller with ControlNet
Communication Module

ControlNet Network

I/01/0 I/0|1/0 I/0 |1/0

ControlNet Adapter with ControlNet Adapter with ControlNet Adapter with
Digital 1/0 Modules Analog I/0 Modules Digital 1/0 Modules

This table calculates the connections in this example.

Table 4.4 Connection Calculations

System Connections Amount

Controller to local ControlNet communication module 0

Controller to ControlNet adapters with digital modules 2

(rack optimized connection to each adapter)

Controller to ControlNet adapter with analog modules 0

(direct connection for each analog 1/0 module) 2

total connections used: | 4

The rack optimized connection conserves connections, but can limit the status
and diagnostic information that is available from the digital I/O modules.

To increase the number of available connections, use a rack optimized
connection to any remote adapter with multiple digital I/O modules that allow
rack optimized connection, instead of direct connections to those 1/O
modules.
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Ownership

In a Logix5000 system, modules multicast data. This means that multiple
controllers can receive the same data at the same time from a single module.
When you choose a communication format, you have to choose whether to

establish an owner or listen-only relationship with the module.

Owner Controller The controller that creates the primary configuration and communication connection to a module. The owner

only device that controls the outputs.

Type:
Yendaor
Parent:

M arne:

L . D escription:
An owner connection is any connection

that does not include Listen-Only in its

Comm Format, ——»  Comm Farmat:

controller writes configuration data and can establish a connection to the module. The owner controller is the

Module Properties - Local {1756-1B16 2.1}

1756B1E 16 Paint 10-31.2% DC Inpu
Allen-Bradley
Local

|
| 3

I [nput Data

Listen-only Connection | An I/0 connection where another controller owns/provides the configuration data for the I/0 module. A controller

Type:
Yendaor
Parent;

I amne:

D escription:

listen-only connection ———»~  Comm Earmat;

using a listen-only connection only monitors the module. It does not write configuration data and can only
maintain a connection to the I/0 module only when the owner controller is actively controlling the 1/0 module.

Module Properties - Local {1756-1616 2.1}

175E-IB1E 16 Paint 10-31. 2% DC Inpu
Allen-Bradley
Local

|
| =

IListen Only - Input D ata
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Choose the Type of Ownership for a Module

Table 4.5 Choose the Type of Module Ownership

If The Module Is An

And Another Controller And You Want To Then Use This Type of Connection

Input Module

Does not own the module P | Owner, such as: not listen-only

Owns the module

Maintain communication with the Owner, such as: not listen-only
module if it loses communication with

the other controller Use the same configuration as the other

owner controller.

Stop communication with the module if | Listen-only
it loses communication with the other
controller

Output Module

Does not own the module p | Owner, such as: not listen-only

Owns the module

p | Listen-only

There is a noted difference in controlling input modules versus controlling
output modules
Table 4.6 Module Ownership Control

Controlling

This Ownership

Description

Input Modules

Owner

The controller that establishes an owner connection to an input module configures that
module. This configuring controller is the first controller to establish an owner connection.

Once a controller owns and configures an input module, other controllers can establish
owner connections to that module. This lets additional owners to continue to receive
multicasted data if the original owner-controller’s connection to the module breaks. All other
additional owners must have the identical configuration data and identical communication
format that the original owner controller has, otherwise the connection attempt is rejected.

Listen-only

Once a controller owns and configures an input module, other controllers can establish a
listen-only connection to that module. These controllers can receive multicast data while
another controller owns the module. If all owner controllers break their connections to the
input module, all controllers with listen-only connections no longer receive multicast data.

Output Modules

Owner

The controller that establishes an owner connection to an output module configures that
module. Only one owner connection is allowed for an output module. If another controller
attempts to establish an owner connection, the connection attempt is rejected.

Listen-only

Once a controller owns and configures an output module, other controllers can establish
listen-only connections to that module. These controllers can receive multicast data while
another controller owns the module. If the owner controller breaks its connection to the
output module, all controllers with listen-only connections no longer receive multicast data.
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Add Local and Remote
ControlNet Modules

Before you can connect to and control distributed I/O, you must add local and
remote ControlNet communication modules. The type of distributed I/O
determines your choice of a remote ControlNet adapter. For more
information, see the table Choose the Appropriate Remote Adapter.

Table 4.7 Choose the Appropriate Remote Adapter

If The Distributed 1/0 Is | Select This Remote

Adapter

Which You Configure Via

1756 ControlLogix I/0 1756-CN2, 1756-CN2R

1756-CNB, 1756-CNBR

RSLogix 5000 software

1794 FLEX /O 1794-ACN15,
1794-ACNR15

1797 FLEX Ex 1/0 1797-ANCR

1734 POINT I/0 1734-ACNR

The figure Add Local and Remote ControlNet Modules to an RSLogix 5000
Project shows a brief series of screens used when adding local and remote
ControlNet communication modules to an RSLogix 5000 project. For more
detailed information on how to add local and remote ControlNet modules to
your project, see the chapter Configure a ControlNet Module.

Figure 4.1 Add Local and Remote ControlNet Modules to an RSLogix 5000 Project

1. Add Local ControlNet Communication Module

Module Properties - Local [1756-CNB/D 5.1]

Type: 1756-CNB/D 1756 ControlMet Bridge

| P s

e

ER 4 ﬁ o Cifs pard
[opy Chi+C
a8 R e Cifeif) froddl
g1 ol
i Bl

F oty 7 Dot B Commucatin & Moten [ Cortler

i Wendor. Allen-Bradiey

| Name:

Diesergtion: = |
=

Bevisor: [0 [ =1 ElechoricKeping: [Compatbls todde =

IanaLEnr\tm\Netﬁmndule Slot: |2 j

_>

*] 7 ore Syt S |
O A

[ ] cmem e
Cancel < Baok

New> | [ CFinshos | Help

=25 Motion Groups

2. Add Remote ControlNet Communication Module.

Module Properties - Local CNB (1756-CNBR/D 5.1)

Type: 1756-CHER/D 1756 ContioNet Bridge. Redundant Media

/0 Configuration

-l B11756-08161
LB B117EEIBTE | oy

Copy

Clrk
Cirbi

e 2 ] F Ot gyl || Sgkctd

F igin Do Gomuricaion [ Moion [ Cogholer

- Vendar: AllenBradiey
L Ungrouped Axes
o Parent Local_CNE
Trends
=43 Data Types [l Remate_CNB Node: |5 _13
L UserDefined — ) —
% Stings Description _I;' Chassis Sjze: |17 _I;
a0
Corin Format: | Rack Optinization ~ = -

i _,; Electionic Keying: | Campatitle Madule iz

Bevision

Dewr Al
e e T

BECR

New> | [ CFinshos | Help

Cancel
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Add Distributed 1/0 To communicate with the I/O modules in your system, you add bridge,
adapter, and I/O modules to the I/O Configuration folder of the controllet.
Within the I/O Configuration folder, you organize the modules into a
hierarchy (tree/branch, parent/child).

For a Typical Distributed 1/0 Network

Local
Controller Communication Remote /0
Adapter Module
Module

|— Device

You Build the 1/0 Configuration in This Order

& RSLogix 5000 - ControlNet [1756-L1]"

File Edit ¥iew Search Logic Communications I

1=a1= =] RS e

Dffline ., T RUN E_l

No Forces k. F gAKT @ i

Mo Edits = Mo _I |
i

1] Tags
-3 Controller Fault Handler
.13 Power-Up Handler
B3 Tasks

E-58 MainTask

q, M ainProgram

3 Unscheduled Programs
25 Motion Groups

3 Unarouped Axes

[ Trends

5] Data Types

L@ UserDefined

+ Cﬂ Shings

B. Add the remote adapter for the distributed 1/0 s+ Cyf Prodefined

. . @0 ModulsDefined
ChaSSIS or DIN rall. Elﬁ 10 Configuration
- ﬁ [1]2 1756-CHE /B Local CHE

—»Eﬁ 317594-ACMR15/C Remate_FLEX_CH
C. Add the distributed /0 module. -7 [1]17544B16XDB16P/A FLEX cf
ﬂ [5] 1756-0B16] Local_output_module

ﬂ [E] 17564B 18I Local_input_madule

| | i

A. Add the local communication module (bridge).

Do these steps to add distributed 1/O to your RSLogix 5000 project:

1. Add the local and remote ControlNet communication modules as
described in section Add Local and Remote ControlNet Modules or in
the chapter Configure a ControlNet Module .

2. Add the distributed I/O module.

ER=11] Conliguration
. . £ ] 1112 1756-CNB/B Lacal_|
A. Right-click on the remote —

. . i [6] 1756-0B16 L
ControlNet communication : g[smss—lmsu;c =

Cut Chrl+
module. Copy LU
Faste [StrlHe
Delete Del
B. Click New Module. —]

Cross Reference Chil+E

Properties
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To Do This

Use the Specify the general

module’s information about the module,
default such as name, comm format,
configuration. | RPI and click Finish.

Customize the
configuration.

Specify the general
information about the module
such as name, comm format,
RPI. Then click Next to step
through subsequent screens
to configure such parameters
as filter times and fault
actions.
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3. Configure the distributed I/O module. Depending on the distributed
1/0 type, the configuration screens differ. The example below shows
screen for a 1794-IB16XOB16P/A digital combo module.

For more information on configuring distributed I/O modules over
ControlNet, see the modules’ individual technical documentation and
the RSLogix 5000 software online help.

Module Properties - Remote_FLEX_CNET_adapter:0 (1794-IB16X0B16P/A 1.1) B
Type 1734181640816 16 Input/16 Dulput 24 DT, Sirk/Protected Source
Vendor Aler Bradley
Parert: Remote_FLEX_CNET _adapter
Neme FLEX_combo_module s [T =
Description: =

=l
Comm Eamat, [Rack Optinization =l
Beviion. || Electioric Keping: | Compatble Module |

Cancel ikl Nes | [ Fnishes | Hep |

Module Properties - Remote_FLEX_CNET_adapter:1 (1794-1B16X0B16P/A 1.1)

Requested Packet Interval [RPI): 200 ms
= [kt f e

™ Major Fault On Controller |f Connection Fails ‘while in Run Made

Module Fault

Cancel < Back I Mext > I Finish »> Help

LCommunication Fault Behavior:

PFrogram Mode Behavior: IHeset Outputs ﬂ

Paint| Sate State Yalus |+
0_Joff

| m|en| = e ra|=
=]
0 M

=]

Cancel I < Back Mext » | Finish =3 I Help

The Comm Format selection you make when you add distributed I/O
modules is based on whether you want rack optimized or direct connections to
each distributed I/O module. In general, use this table to select distributed
1/0O formats.
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Table 4.8 Distributed 1/0 Formats

If You Select This Format For The Select This Format For The Distributed

Remote Adapter I/0 Module

Rack Optimization Rack Optimization

None an appropriate direct-connection format
Access Distributed 1/0 I/O information is presented as a structure of multiple fields that depend on

the specific featutes of the I/O module. The name of the structure is based on
the location of the I/O module in the system. Each I/O tag is automatically
created when you configure the I/O module in RSLogix 5000 software. Each
tag name follows this format:

Location:SlotNumber: Type. MemberName.SubMemberName.Bit

where:

This Address Variable

Is

Location

Identifies network location
LOCAL = local DIN rail or chassis

ADAPTER_NAME = identifies remote adapter or bridge that you specify

SlotNumber Slot number of 1/0 module location in its chassis

Type Type of data
| =input
0 = output
C = configuration
S = status

MemberName Specific data from the I/0 module; depends on the type of data the module can store. For example,
Data and Fault are possible fields of data for an I/0 module. Data is the common name for values that
are sent to or received from 1/0 points.

SubMemberName Specific data related to a MemberName.

Bit (optional) Specific point on the I/0 module; depends on the size of the 1/0 module (0-31 for a 32-point module)
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I/0 information is available in the Controller Tags portion of your RSLogix
5000 project. You can monitor or edit the tags. The example screens below
show how to access the Controller Tags and some sample tags.

¥ RSLogix 5000 - My_Project [1756-L63]

Fle Edt View Search Logic Communications

FEEE RO

Offline fl. T RUN

——1
Lg 1
MoFoces b FUK @
No Edits 2 = Eal
140 il

=3 Contraller My_Praject

Controller Tagsi
(23 Controller Fault Handler
3 PowerUp Handler

Double-click on the Controller Tags
portion of your RSLogix 5000 project.

# Controller Tags - ControlMet{controller)

Scope: IEUntlUINet[cUntroller vl Show: |5how All vl Saort: ITag Mame vl
Tag Mame o | Walue | Farce Mask < | Style Typ =~ |
[#-Local:5:C ) 1 3 AR
ocal: 5l PR P BB
H-Local:5:0 1.1 R AB:
[H-Local:6:C F P AR
[#-Local:6:l F 1 3 AR
|—-Femote_FLEX_CMET_adapter:1:.C fa..} £ + aps
| Remote_FLE>_CMET_adapter:1:C.Filter_0 o D ecimal EOC
| Femaote_FLEX_CHET_adapter:1:C.Filter_1 a Decimal BOC
| Remaote_FLEX_CHET_adapter:1:C.Filter_2 a Decimal BOC
> |=| Remote_FLE*_CMET_adapter:1:C.55Data Z2#0000_000. .. Binary INT
| Fiemate_FLEX_CMET_adapter:1:C.550 ata.0 o D ecimal EOC
| Femate_FLEX,_CMET_adapter:1:C.S50 ata.1 a Decimal BOC
| FRemote_FLEx_CMET_adapter:1:C.S5Data.2 o Decimal BOC__|
{Remote_FLE+_CMET_adapter:1:C.55Data. 3 2] Decimal BOLC
| Fiemate_FLEX,_CMET_adapter1:C.550 ata.4 o D ecimal EOC
| Femate_FLEX_CMET_adapter:1:C.S50ata 5 a Decimal BOC
| Femote_FLEX_CMET_adapter:1:C.S5Data.6 o Decimal EOC
| Remoate_FLEX_CMET_adapter:1:C.S5Data.7 o Decimal EOC
| Femate_FLEX,_CMET_adapter:1:C.S5Data.8 a Decimal BOC
| Femate_FLEX_CMET_adapter:1:C.S5Data.9 o Decimal BOC |
IR itor Tags £ Edtt Tags [ D] | LA
The screen above contains a tag named:
Remote_FLEX_CNET_adapter:1:C.Filter_0
where:
This Address Variable Is
Location Remote FLEX CNET_adapter
SlotNumber 1
Type Configuration
MemberName Filter_0
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The example below shows an I/O tree configured with a remote FLEX I/O
adapter and four remote FLEX I/O modules.

EXAMPLE

é....a

-

I.-fl Configuration
[111756-CHEB/A CHE

Elﬁ 1 1794-ACN15/C FLEX_adapter <@—j
e [0117H4HATE, Input_module <—————

Example 1
Example 2

-3 [1]1794-0B8EP/4 Output_module <———— Example 3

----- = [211797-IRT8A RTD_Thermocouple
L 5 [3] 1794-IF2=0F 21/A Combo_analog
B (5117560816
Bl [e]175EB1EI

g—— Example4
— Example5

The table Example Tag Names describes some of the tag names that appear
for these modules. The tags listed are not a complete list of the tags created for
each module type. For a full list of the tags created for each module when
configured as shown the second column, see the tag monitor/editor portion of

RSLogix 5000 software.
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Table 4.9 Example Tag Names

Example Module Example Tag Names (automatically created by the software)
Example 1 remote 1794-ACN15 adapter FLEX adapter:
“FLEX_adapter” FLEX_adapter:|.SlotStatusBits
FLEX_adapter:|.Data
FLEX adapter:0
FLEX_adapter:0.Data
Example 2 remote 1794-1A16 FLEX adapter:0:C
FLEX adapter:0:l
Example 3 remote 1794-OB8EP FLEX_adapter:1:.C
“Output_module” in slot 1 FLEX_adapter:1:C.SSData
rack optimized connection FLEX_adapter:1:0
FLEX_adapter:1:0
Example 4 remote 1794-IRT8 FLEX adapter:2:C
“RTD_thermocouple” in slot 2 FLEX_adapter:2:C.Configl
FLEX_adapter:2:C.ReferenceJunction3
FLEX_adapter:2:C.FaultMode_0_3
FLEX adapter:2:C.DataFormat11
FLEX_adapter:2:l
FLEX_adapter:2:1.Fault
FLEX adapter:2:l.ChOData
FLEX_adapter:2:1.Alarms
Example 4 remote 1794-IF2X0OF2l FLEX adapter:3:C

“Combo_analog” in slot 3
direct connection

FLEX_adapter:3:C.InputFilter
FLEX_adapter:3:C.RTSInterval

FLEX adapter:3:C.ChOInputCalibrate

FLEX_adapter:3:l
FLEX adapter:3:l.Fault
FLEX adapter:3:l.RealTimeSample
FLEX_adapter:3:0

FLEX adapter:3:0.SafeStateConfig0

FLEX adapter:3:0.0utputEnable
FLEX_adapter:3:0.ChOOutputData
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Validate Connections Verify that the controller can communicate with the devices that you have just
configured. Do these steps:

1. Determine if communications has been established with the devices.

a. Ifa & is NOT over the I/O Configuration folder, the controller can
communicate with the device. Connections are valid.

b. Ifa A is over the I/O Configuration foldet, the controller cannot
communicate with the device. Go to step 2.

2. Identify any faults.

Start looking for faults at the communication module and work down
through the tree. In the example screen below, faults occurred at the
remote 1756-CNB module and the I/O modules added below it.

El'@ [0 Configuration
= ﬂ [1]11 1756-CHE /A Lozal_CHE
= E’h 4 [0] 1756-CHE A Remate_CaontralM e
----- ﬂ;., [6] 1756-0B16l Remaote_COutput_r
: [6]11756-1B16l Remate_|nput_mo:
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3. Identify the fault code.

If multiple faults appear on the screen, as shown above, identify the fault
at the module that is highest in the I/O tree.

o e
[=E @ 1/0 Configuration
&1 f (111 1756:CNB4A Local_CNB

A. Right-click on the fault module.
E Iy adile.
i . - [ i34
B. Click Properties. S Copy CulC
Easte [Eir 4
Delete el
Cross Reference  Chil+E

[ Module Properties - Local_CMB:0 [1756-CMB/A 1.1)

C. Click on the Connection tab. — G Comection | Module Info | Backplane |
D |dent|fy the COde fOr the fault Bequested Packet Interval (RPI): ZD.UE ms [2.0-750.0 ms)

N\ ™ Inkibit Module

™ tajor Faulk On Cantroller If Connection Fails Yfhile in Fun Mode

\Module Fault
[Code 16H#0317) Connection Request Emror Connection not scheduled.

E. Use the Help button to access the
online help and determine what
the fault codes mean.

For more information on fault
codes, see step 4 on page 4-19.

| I—=T—
Status: Faulted 1 B 1 Eatreet I e P Help |
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A. Click Help.

B. Click Contents

C. Click on the Index tab.

D. Type module faults.

E. When the list of module fault
codes appears, select the range
for the code you just identified.

F. Click Display.

4. If necessary, get the definition of the fault code from the online help.

RSLogix 5000 - ControlNet [1756-L1]

| Dlilul _I é"I‘IEJ-/I".(j (‘uI Instiuction Help
Path: E

ﬂ |—||I:H
ll ¥ Favorit

Rem Piog 1.  Piogram Mode TG
Mo Farces [ F Controller OK
| Battery OK

W Efis = I5 10 Mot Respanding

El BI Controller ControlN et
Controller Tags

Help Topics: R5Logix 5000 Online Help

———————Contelndzs | Find |

1 Type the firzt few letters of the word pou're looking for,

=2

Rielease Notes

DOnline Books 3
Wendor Sample Projects

Quick Tour Tutorial
Tip of the Day

About RSLogix 5000

HE

—»Imudula fault

Help Topics: RSLogix 5000 Online Help

Contents  Indzx |Find |

1 Type the first few letters of the word pou're looking for.

HE

Module Faults. 1640300 - 16#03FF

2 LClick the index entry you want, and then click Display.

rmidule Fault

Module Faults
TB#0007 - 16#00F
1EH#0100 - 164071

| #0200 - 1BﬂDZFF

s

: 1k
TE#0fd03 - 1EdeI5
16#felz - 16#felc
TEH#00 - 1640

module features
1756 analog 1/0
1786 specialty /0
1756-CNE
1766-CNBR
1756-DHRID

=

Display Erirat

Cancel |

5. Follow the recommendations for your fault code.

6. Return to the step: Determine if communications has been established

with the devices.
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Notes:
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Chapter 5

Use This Chapter

Read this
chapter for:
B - 1756-CN2, 1756-CN2R modules
e 1756-CNB, 1756-CNBR modules
e 1769-L32C, 1769-L35CR controllers
e 1784-PCICS, 1784-PKTCS cards
e 1788-CNx cards

Produce and Consume Tags
(Interlock Controllers)

This chapter describes how to interlock (produce and consume tags)

controllers via a ControlNet network.

For This Information See Page
Terminology 5-1
Set Up the Hardware 5-2
Determine Connections for Produced and Consumed Tags 5-3
Organize Tags for Produced or Consumed Data 5-3
Adjust for Bandwidth Limitations 5-6
Produce a Tag 5-7
Consume a Tag 5-9

Additional Steps for a PLC-5C or ControlNet Scanner Card | 5-12

Interlocking controllers is a method of sharing scheduled data between

controllers. Methods of communicating with other controllers are listed below:

If The Data Then See Chapter
Needs regular, fast delivery at an interval that you specify Produce and consume a tag Produce and Consume Tags
(Interlock Controllers)
Is sent when a specific condition occurs in your application Execute a message (MSG) Peer-to-Peer Messaging
instruction

Terminology

A Logix5000 controller lets you produce (broadcast) and consume (receive)

system-shared tags.

Term Definition

produced | A tag that a controller makes available for use by other controllers. Multiple

tag controllers can simultaneously consume (receive) the data. A produced tag
sends its data to one or more consumed tags (consumers) without using logic.
The produced tag sends its data at the RPI of the fastest consuming tag.

consumed | A tag that receives the data of a produced tag. The data type of the consumed

tag tag must match the data type (including any array dimensions) of the

produced tag. The RPI of the fastest consumed tag determines the period at
which the produced tag is produced.

For two controllers to share produced or consumed tags, both controllers
must be attached to the same ControlNet network.
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Set Up the Hardware In this example, the controller in the first chassis produces a tag that is
consumed by the controller in the second chassis.
Chassis #1 pata Chassis #2
assis assis
Logix5000 Controller —< > Logix5000 Controller
with ControlNet with ControlNet
Communication Module Communication Module
ControlNet

Programming
Terminal

43611

The Logix5000 controller in the first chassis and in the second chassis can be
any of the following, with their ControlNet communication modules:

¢ 1756 ControlLogix controller with a 1756-CN2 or 1756-CN2R
communication module in the chassis

e 1756 ControlLogix controller with a 1756-CNB or 1756-CNBR
communication module in the chassis

e 1769-L32C or 1769-L35CR CompactLogix controller

e 1789 SoftLogix controller with a 1784-PCICS or 1788-PKTCS
communication card

e 1794 FlexLogix controller with a 1788-CNx ControlNet
communication card

e PowerFlex 700S with DriveLogix controller and a 1788-CNx
ControlNet communication card

e Non-Logix5000 controller or other device connected to ControlNet via
a ControlNet scanner card. For more information refer to the section
Additional Steps for a PLC-5C or ControlNet Scanner Card.

Make sure that:

o the ControlNet communication modules are connected to a scheduled
ControlNet network.

e all wiring and cabling is properly connected.
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Determine Connections for
Produced and Consumed
Tags

e the communication driver (such as., AB-PCICS-1) is configured for the
programming workstation.

TIP

If you are only sharing tags between ControlLogix
controllers (the controllers are not controlling any 1/O
modules), you can set the communication format of the
1756-CN2(R) ot the 1756-CNB(R) module in the remote
chassis to None. This reduces connection usage and
network traffic.

Logix controllers can produce (broadcast) and consume (receive)
system-shared tags that are sent and received via the ControlNet
communication module. Produced and consumed tags each require

connections.

This Type of Tag

Requires These Connections

produced

The produced tag requires two connections. The producing controller
must have one connection for the produced tag and the first
consumer and one more connection for each additional consumer
(heartbeat). The heartbeat is a small scheduled packet the consumer
sends to indicate that it is getting the produced data.

As you increase the number of controllers that can consume a
produced tag, you also reduce the number of connections the
controller has available for other operations, like communication and
/0.

consumed

Each consumed tag requires one connection for the controller that is
consuming the tag.

All ControlNet modules support at least 32 connections. Additionally, the total
number of tags that can be produced or consumed is limited by the number of
available connections. If the communication module uses all of its connections
for I/O and other communication modules, no connections ate left for
produced and consumed tags.
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This table describes each produced or consumed tag and the number of

connections used.

Table 5.1 Produced and Consumed Tags and number of Connections

This Controller

Has This Many
Connections Available

A Produced Tag Uses This
Many Connections

A Consumed Tag Uses This
Many Connections

CompactLogix

FlexLogix 100
PowerFlex 700S with DriveLogix
ControlLogix

250

SoftLogix5800

number of consumers + 1

This Communication Card

Has This Many
Connections Available

A Produced Tag Uses This
Many Connections

A Consumed Tag Uses This
Many Connections

ControlNet port on the
CompactLogix controller

32

1788-CNx card in either:
e FlexLogix controller

o PowerFlex 700S with
DriveLogix controller

32 total ControlNet connections,
22 of which can be scheduled
and used for producing and
consuming tags

1756-CN2 in the local chassis of
a ControlLogix controller

100

1756-CNB in the local chassis of
a ControlLogix controller

64 - We recommend that you do
not use more than 40 to 48
scheduled connections.

1784-PCICS card in
a SoftLogix5800 controller

127

number of consumers
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Organize Tags for Produced This table describes the guideline to follow as you organize your tags for

produced or consumed data (shared data).

or Consumed Data

Table 5.2 Guidelines for Produced or Consumed Data Tags

Guideline

Details

Create the tags at the controller
scope.

You can only produce and consume controller-scoped tags.

Produce and consume specific
tags.

You cannot produce or consume the following tag types:

o Alias

o Axis type
e BOOL
Consumed
[ ] |/O

o INT
Message

Use one of these data types:
e DINT

e REAL
array of DINTs or REALS
user-defined

To share other data types, create a user-defined data type that contains the required data.
Use the same data type for the produced tag and corresponding consumed tag or tags.

Limit the size of the tag to <480
bytes.

If you must transfer more than 480 bytes, create logic to transfer the data in smaller packets or create

multiple produce/consume tags.

To share tags with a PLC-5C
controller, use a user-defined
data type.

To This

Then

produce integers, BOOLs or ~ Create a user-defined data type that contains an array of INTs
combinations of with an even number of elements, such as INT[2].
both
only one REAL value Use the REAL data type.
more than one REAL  Create a user-defined data type that contains an array of REALS.
value

consume integers Create a user-defined data type that contains the following

members:
Data type Description
DINT Status

BIT 0 =0PLC5 in PROG mode
=1 PLC5 in RUN mode

INT[X], where x is the output
size of the data from the PLC-5C
controller. (If you are consuming
only one INT, omit x.)

Data produced by a PLC-5C
controller

Use the highest permissible RPI
for your application.

If the controller consumes the tag over a ControlNet network, use a binary multiple of the ControlNet
network update time (NUT). For example, if the NUT is 5 ms, use an RPI of 5, 10, 20, 40 ms.
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Guideline Details

Combine data that goes to the
same controller.

If you are producing several tags for the same controller:

o Group the data into one or more user-defined data types. (This uses less connections than
producing each tag separately.)

¢ Group the data according to similar update intervals. (To conserve network bandwidth, use a
greater RPI for less critical data.)

For example, you could create one tag for critical data and another tag for data that is not as critical.

Adjust for Bandwidth
Limitations

When you share a tag over a ControlNet network, the tag must fit within the
bandwidth of the network:

o As the number of connections over a ControlNet network increases,
several connections, including produced or consumed tags, may need to
share a network update time (NUT).

e A ControlNet node can transmit approximately 500 bytes of scheduled
data in a single NUT.

Depending on the size of your system, you may not have enough bandwidth
on your ControlNet network for large tags. If a tag is too large for your
ControlNet network, make one or more of the following adjustments.

Table 5.3 Tag Adjustments

Adjustment

Description

Increase the requested packet interval (RPI)
of your connections — Recommended
method

At higher RPIs, connections can take turns sending data during an update period.

Reduce your network update time (NUT).

At a faster NUT, less connections have to share an update period.

For a ControlNet bridge module, CN2(R) or
CNB(R) in a remote chassis, select the most
efficient communication format for that
chassis:

Then select this communication format
for the remote CN2 or CNB module:

Are most of the modules in the chassis
non-diagnostic, digital 1/0 modules?

Yes Rack Optimization

No None

The Rack Optimization format uses an additional 8 bytes for each slot in its chassis. Analog
modules or modules that are sending or getting diagnostic, fuse, timestamp, or schedule
data require direct connections and cannot take advantage of the rack optimized form.
Selecting “None” frees up the 8 bytes per slot for other uses, such as produced or
consumed tags.

Separate the tag into two or more smaller
tags.

1. Group the data according to similar update rates. For example, you could create one
tag for data that is critical and another tag for data that is not as critical.

2. Assign a different RPI to each tag.

Create logic to transfer the data in smaller
sections (packets).

For information on how to do this, see the Logix5000 Controllers Common Procedures
Programming Manual, publication 1756-PMO001.
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Produce a Tag A Logix5000 controller can only produce controller-scoped uset-created tags
in the local controllet’s tag structure. The Logix5000 controllers cannot
g gl
produce I/O tags or tags aliased to I/O tags.

Follow the steps below to produce a tag:

1. Open the RSLogix 5000 project that contains the tag that you want to
produce.

IMPORTANT TGRS .onlyvcreatfv: produced tags when your RSLogix
5000 project is offline.

2. Access the edit tab of the controller tags.

F RSLogix 5000 - Digital_I0 [1756-L1]

File Edit View Search Logic Communic

EEEE RS
Offline 0. T FRUN ]
Mo Forces k. FDK
o Edits 2 = IB;gT

A. Right-click on

=23 Contraller Digital_I0
Controller Tags. '

3 Conl Mew Tag... Chrl+d
3 Pow Manitor Tags

B. Click on Edit Tags. =51 dit Tags
clikonEdit Tegs SO
ﬁs! Erport Tags..

-3 Motion C Print Chl+P

3. Create the tag you want to produce.

# Controller Tags - Digital_|0(controller)
Scope: IDigitaI_ID[comther] 'I Shas: |Show All >l Sot ITag Mame =
P | TagMame @ | Alias For Base Tag Type Style =
[+[-FLE%_adapter.0:.C AB:1734_DI_Dela...
[+|-FLE>_adapter:0:| FLEx_adapter:|.D... |[FLEX_adapter:|.D... | INT Binary
[+-FLEX_adapter1:.C AB:1794_DOSCO
[+-FLEX_adapter1:0 FLE=_adapter:0.... |FLE<_adapter:0.... |INT Binary
[+[-FLE%_adapter. 2.C AB:IRTECO
[+|-FLEX_adapter. 2 AB:IRTEL0
[+-FLE%_adapter 3C AB:1784_IF2X0F..
[+[-FLE%_adapter. 2| AB:1734_IF2X0F.
[+]-FLE¥_adapter 20 AB1734_IF2<0F
[+ FLE_adapter:| AB:1T4_ACH1E_ .
[+|-FLE%_adapter.0 AB:1784_ACH1E_ .
[+-Local&:C AB:1756_DO:C:O
[+|-Local5l AB:1756_DO::0
+-Local5:0 AB:1756_DO:0:0
[+-LocalB:C AB:1756_DIC:0
A Type the name of the  ——— [+|-LocalE:l AB:1756_DLI0
new tag in an available +|-Panelviev] 4B:2711_Panelvi
Tag Name f|e|d +|-Panefiew:0 AB:2711_Paneli.. :
ST Produced tag DINT Decimal
* r| -
B. Press Enter. [ [ I Monitar Tags ) Edit Tags / IR | Ll—d
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A. Right-click on the new

4. Access the tag properties.

[#-FLEX_adapter3C  Monitor Tag

LE_adapter: 31 Edit Tag Properties Al+E nter

[E-FLEX_adapleragfff £ DA 1vRE

F-FLEX_adapter] / Ereate Tieawhich alizses

G FLER adapterD)  Gio o Cioss Fefeiene Btz

[H-Local5C / [ b s ieard

|+ Locat 51 / [ b Bwie Broperties:

[ Locat5:0 / i b P i e o iz

- [ b i v Eroperies
& laealislc / [z b P Braperties

tag name.

B. Click on Edit Tag Properties.

A=)

[ Local &1 / i b M essane Froperties
FH-Panelvigh| B i CandCann Fraille Exdion
-Panet/jgw0 i o) bt (e
(i Produged tag [0 to i essane Path Editar

A. Choose the Produced Tag Type.—————————»- eroseea

B. Make sure the Data Type is one

GoTo. Chil+G

Monitor Tags % Edi Dptions...

fic Tag Properties - Produced_tag

5. Change the tag properties as needed.

eral | Connection ]

Mame:

Description: -

Tag Type: " Base

[Froduced_tag

. e

 Alias

" Consumed

that the controller can produce
A controller cannot produce a
tag using the MSG [or INT]
Data Type.

C. Click on the Connection tab.

consumers. If you are unsure
of the number of consumers,
you can use a number higher
than the actual number of
consumers. However, unused
connections are deducted from
the number of connections
your controller has available.

E. Click OK.
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Datalups:  [GinT oo [
Scope My_ContiolNat_proisct
e [Decimal = |

Ok | Cameel | ek | Hee |

Masimum Comaumers:  [3 =]

D AdeSt the number of WT (et sime] ] et e o (Eemars

| 7 Taa Properties - Produced_tag

Connection” |

Cancel Apply Help

Ok I
IV Gl When your Logix5000 controller produces a tag, any device

that interfaces to ControlNet can consume the tag.
However, when a non-Logix controller such as a PC using
a 1784-PKTCS card, is consuming the tag produced by a
Logix controller, you must perform additional tasks in
RSNetWorx for ControlNet software.

For more information, see the section Additional Steps for
a PLC-5C or ControlNet Scanner Card.




Produce and Consume Tags (Interlock Controllers) ~ 5-9

Consume a Tag Logix5000 controllers can only consume controller-scoped usetr-created tags
from another controllet’s tag structure. The Logix5000 controllers cannot
consume I/O tags or tags aliased to I/O tags. Follow the steps below to
consume a tag:

IV Gal You can only create consumed tags when your RSLogix
5000 project is offline.

1. Open the RSLogix 5000 project that contains the controller that you
want to consume the produced tag,

2. Make the sure the controller producing the tag to be consumed is in the
consuming controllet’s I/O configuration, as shown in the example
below. Additionally, make sure the Communication Format for the
remote ControlNet module is None.

Local ControINet Module in H
Consuming Controller’s Chassis

E- B [1]1 1756-CNBJD Local_CNB
Remote ControlNet Module == ﬂ 2 [0] 1756-CHE/D Remote_CME

/V ﬂ [1] 1756-L63 Producing_contraoller

Producing Controller

3. Access the edit tab of the controller tags.

# RSLogix 5000 - Digital_I0 [1756-L1]

File Edit “iew Search Logic Communic

[ als(d] & (=[] <=
Offline . I RUN -]
Ho Forces | 3 ::DK
No Edits gu, - ﬁADT

A. Right-click on
Controller Tags.

=5 S Contraller Digital_10
L[ Lot Mew Tag Clel-+wf
-3 Pow Moritor T ags

B. Click Edit Tags. 7% Edit Tags

T % Werify
C&I Export Tags..

4. Create the tag you want to consume.

# Controller Tags - Consuming_controller[controller)

Scope: IEomsuming_conlroIIr: 'I Sha: |3hovw Al >| Sot: ITag Name l

A. Type the name Of the P | TagMame ¢ | Alias For Base Tag Type Stple Dreccription =
new tag in an available [+|-Remote_CME:| AB:1756_CME_10..
' [+]-Remote_CNB:D AB:1756_CHB_10
Tag Name f|e|d. -Consumed_tag DIMT Drecimal
# ||

B. Press Enter.
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5. Access the tag properties.

Scope: |DigitaL|Dfcontialler) ] Shgw: [Show &1 =l sor [Taghame x|
P | TagName £ | Alias Far | Base Tag | Type
A.Right-click on the new tag ——__[| = Renste et B
name +-Remote CNB:0 Monitor Tag - Consumed_tag p
. » Consumed_tag Edit Tag Froperties Alb+Enter ||
* | -
Edit Data Type
. . . Create Tag which sliases - Consumed_tag
B. Click on Edit Tag Properties. S ——

6. Change the tag properties as needed.

& Tag Properties - Consumed_tag ;IEIEI
General® | Cunneclium*l
Name: IEonsumEd_tag
Description: ;I
< o
TagType: " Base
A. Choose the Consumed Tag Type. R
" Produced
B. Make sure the Data Type and > e _
Data Style matches the Type oy [ Lo
and Style in the tag created in— B 5= [Digkalin
step 5 on page 5-8. Style: [Decimal =
OK I Cancel | Apply Help |
aq Properties - Consumed_tag =l
C. Click on the Connection tab. o]
D. Choose the Producer, the W [Producing_caricler B
producing controller, from the RemoteDals  |Produced_tag
pu”_down menu. The menu [Tag Mame or Instance Mumber]
contains all possible paths to RPI: 20 e o 7s00ms
previously configured
controllers in the I/0 tree.
E. Type in the name of the
produced tag in the
producing controller.
F. Set the RPI. The consuming
controller determines the rate |
at which the tag is produced.
G ClICk oK ok I Cancel Apply Help
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7. Use RSNetWorx for ControlNet software to schedule the network.

IMPORTANT

Your Logix5000 controller can consume a tag that was
produced by any device that interfaces to ControlNet.
However, when a non-Logix controller such as a PC using
a 1784-PKTCS card, produces the tag that a Logix
controller consumes, you must perform additional tasks in
RSNetWorx for ControlNet. For more information, refer
to the section Additional Steps for a PLC-5C or
ControlNet Scanner Card.
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Additional Steps for a
PLC-5C or ControlNet
Scanner Card

Publication CNET-UMO0O01C-EN-P - November 2005

Some devices connect to the ControlNet network via a ControlNet scanner
and can use produced and consumed tags to share scheduled data with
Logix5000 controllers. For example, you can connect a real-time control
application, such as a Visual Basic application, to ControlNet through a
1784-PKTCS scanner card to exchange data with Logix5000 controllers.

When you use produced and consumed tags to exchange data between
Logix5000 controllers and a ControlNet scanner, you must also use the
RSNetWorx Scanlist Configuration Tool to configure the scanner to produce
and consume the data sent to and/or received from the Logix5000 controllets.

The following ControlNet scanners require additional steps to exchange data
with a Logix5000 controller via produced and consumed tags:

o PIL.C-5C controller
e 1784-PKTCS communication scanner card

— This card is used in a personal computer with a real-time control
application and IOLinx or an HMI application and RSView ME.

e 2711P-RN15S communication scannet card

— This card is used in PanelView Plus and VersaView CE HMI
terminals.

e 2711P-RN15C communication module

— This module is used in a PanelView Plus HMI terminal.
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Use RSNetWorx to Produce a Tag from a ControlNet Scanner

Use the RSNetWorx Scanlist Configuration tool to configure a ControlNet
scanner to produce tags. In the example used for the following steps, a
2711P-RN15S ControlNet Scanner module located in a PanelView Plus
terminal produces a tag for a ControlLogix controller to consume.

1. Open the RSNetWorx for ControlNet file for your project.

2. Go online.

%% ControlNet.xc - RSNetWorx for ControlNet

A. Click Network.

B. Click Online.

Click Enable Edits.

A. Right-click on the ControlNet
scanner card.

B. Click Scanlist Configuration. —

J

Fite—Edit- ’wgevice Diagnostics  Tools Help

2 ‘ = - Siniale Pass Brawse
] W,ﬁ Continuous Browse
e

| e

? I™ EditsEn: Enable Edits

=

= Metwork Up Cancel Edits

% Unzchedule Upload From Netwark

% 4 Download to Metwork.
—_— Download Minimum ko Ketwork,

Hardware —— Keeper Status. ..

- ContralNe Scanner Signature Status, ..

[=E Categ -
@ Py Properties. ..

3. Enable edits.

=% ControlNet.Kc - RGNetWorx for ControlNet

File Edit View Network Device Diagnostics
Bl=-d|Ss 2w |
@als £/%-&¥ElE

¥ Edits Enabled Gt
Metwork Update Time [ms): 5.00
Unzcheduled Bytes Per Sec. B73610

el

4. Access the Scanlist Configuration for the ControlNet Scanner.

PaneView
Plus System
£ cut Chrke
Copy Chrl+C
2 paste Chrl
Delete Del

Upload from Device
Download to Device

/

Wfiguration
Chassis Configuration. ..
Change Device Type...
Resolve Device Mismateh

Class Instance Editar,
Re-reqgister Device. ..
Associated Metwork
Browse Device, ..

Properties.. .
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5-14  Produce and Consume Tags (Interlock Controllers)

5. Insert a Target for Connections on the ControlNet scanner that is

producing the tag.
Y '-_Address 01, P¥ Plus/¥¥-CE ControlNet - Scanlist Configuration 2 |E
File Edit Miew MNetwork Device Connection Help E
U 2R s o a |V
x
E'I Iv Edits Enabled Current Pending Current  Pending
a Entries Used: Oof 127 0of 127 Data Input File Usage:  344.52% 538.08%
o
= [rata Output File Usage: 344 52% 344 52%
b
L Hode Memory Usage £ Nods Network Usage A OverallNg| 4 | | *
. . Addr... | Slot | Parameters | Entry ... | Device Name | Connection hame | API{ms) | RPI| ms)l Inpuk Addressl Inpuk S\zeI 4
A. Right-click on the : T AT
H 0z 17586+ Ct
ControlNet scanner device. 0 : i
[elete Selected Entry:
H 2
B. Click Insert Target for oy
. Auto Address L3
Connectmns. e Clear Addresses L3
Scannet Mode »
Download ko Device
,:,%I Hiew Conmection Canfiguration
2%, Vievs Conmection Status
Display RSNetYWaor: Window Chrl+R.
Display Scanlist Comfiguration
What's This? shift+F1
] 4| » | m[, Connection Confi ion { Connection Status § [ 4] | 11
Insert a new connection karget entry Qffling |Edit \Pv Plusfy-CE ControlMet 3.7 \Address 01 |offline

6. When the Insert Target for Connections pop-up menu appears, make
sure it is configured correctly.

Insert Target for Connections

A. Choose Send Data.

B. Make sure the Produce Buffer
ID equals the Remote Data,
the tag name or instance
value for the consumed tag in
RSLogix 5000 software.

C. Make sure the Output Size
matches the consumed
tag’s size.

Note that the size on this
screen is in 16-bit words.

7. Save the file. This will schedule the network.
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Use RSNetWorx to Consume a Tag by a ControlNet Scanner

You must use the RSNetWorx Scanlist Configuration tool to configure a
ControlNet scanner to consume tags. In the example used for the following
steps, a 2711P-RN15S ControlNet Scanner module located in a PanelView
Plus terminal consumes a tag produced by a ControlLogix controller.

1. Open the RSNetWorx for ControlNet file for your project.

2. Go online.

%% ControlNet.xc - RSNetWorx for ControlNet

A. Click Network.

B. Click Online.

Click Enable Edits.

A. Right-click on the
ControlNet scanner card.

B. Click Scanlist Configuration. —

J

Fite—Edit- ’wgevice Diagnostics  Tools Help

8 ‘ = - aingle Pass Browse
I & ”E i Cantinuous Brawse

| e

? I™ EditsEn: Enable Edits

=

= Metwork Up Cancel Edits

% Unzchedule Upload From Netwark

% 4 Download to Metwork.
—_— Download Minimum ko Ketwork,

Hardware —— Keeper Status. ..

- ContralNe Scanner Signature Status, ..

[=E Categ -
@ Py Properties. ..

3. Enable edits.

=% ControlNet.Kc - RGNetWorx for ControlNet

File Edit View Network Device Diagnostics
Bl=-d|Ss 2w |
@als £/%-&¥ElE

¥ Edits Enabled Gt
Metwork Update Time [ms): 5.00
Unzcheduled Bytes Per Sec. B73610

el

4. Access the Scanlist Configuration for the ControlNet Scanner.

PaneView

Plus System
£ cut Chrke
copy Chrl+C
2 paste Chrl

Delete Del

Upload from Device
Download to Device

/

Wfiguration

Chassis Configuration. ..
Change Device Type...
Resolve Device Mismateh
Class Instance Editar,
Re-reqgister Device. ..
Associated Metwork
Browse Device, ..

Properties.. .
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5.

A.Right-click on the

Insert a connection to the Logix5000 controller that will consume the
tag that the ControlNet scanner produces.

) ;_nddress 01, P¥ Plus/¥¥-CE ControlMet - Scanlist Configuration

‘|| Ele Edit Yiew Metwork Device Connection Help
Jals e elots ] 5 & | =W

¥ Edits Enabled

Current Pending Current  Pending

Entries Used: Oof 127 O0af127 Data Input File Usage:  344.52% 538.08%

Data Output File Usage: 344.52% 344 52%

Resource L [mx

% Hode Memory Usage £ Node Netwaork Usage £ Owerall hig| « | |

| API{ms, I RPI{ms} | Input Addres

I Connection Mame

| |Addr.. | Slot I Parameters | Entry M... | Device Mame
_gw T B Pl CF Controlet

Logix5000 controller.

B. Click Insert Connection.

6.

Connection Properkties

A. Choose Receive Data. :
B. Type Tag in the :
Name field.

0z 1756-CMEE
oo ]

Chrl+I

Broperties,

Delete Selecked Entry el

Auta Insert r
Auta Address I
Clear Addresses r

g.%:.' Wiew Canmection Configuration:

&, Wiew Connection Status

Display RSMetWor:x Window
Display Scanlist Configuration
what's This?

Chri+R

Shift+F1

W4 n)\C ion Ci
Insert & connection to the selected device

Connection StatusJ 4] |
Offline |Edit |PV Plus/¥¥-CE ControlMet 3.7

|Address 01 [offiine

When the Connection Properties pop-up menu appears, make sure the
Connection tab is configured correctly.

RSLogix 5000 project in
the Value field.

If this name does not .5;

C. Type the name G
Produced tag from the Bk
Logix5000 controller’s 2t

exactly match the name of
the produced tag, the
ControlNet scanner will
not consume the tag.

D. Make sure the Input Size
matches the produced
tag’s size.

Note that the size on this
screen is in 16-hit words

and must be an even
number.
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When you are using a PLLC-5C controller or a ControlNet scanner to consume
tags, keep the following in mind about the Input Size field:

e If the scanner is consuming a DINT, in the Input Size field, enter two
times the number of DINTS you need to read from the produced tag.

For example, if the produced tag contains 10 DINTS, enter 20 for the
Input size; the input size must be an even number.

e If the scanner is consuming REALS, in the Input Size field, enter two
times the number of REALSs you need to read from the produced tag;

For example, if the produced tag contains 10 REALs, enter 20 for the
Input size; the input size must be an even number.

7. Save the file. This will schedule the network.

Reconstruct Values with PLC-5C Controller

When your Logix5000 controller produces REALSs (32-bit floating-point
values) to a PLC-5C controller, the PLC-5C consumes the data in consecutive

16-bit integers:

e The first integer contains the upper (left-most) bits of the value.
e The second integer contains the lower (right-most) bits of the value.

e This pattern continues for each floating-point value.
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5-18  Produce and Consume Tags (Interlock Controllers)

The following example shows how to re-construct a REAL (floating point
value) in the PLC-5C controller

EXAMPLE Re-construct a floating point value. This example takes two consumed integers that were originally

a produced REAL, reverses the order of the integers and assembles them into a floating point value
equal to the original REAL.

The two MOV instructions reverse the order of the integers and move them to a new location.
Because the destination of the COP instruction is a floating-point address, it takes two consecutive
integers, for a total of 32 bits, and converts them to a single floating-point value.

The length of a COP instruction is always multiplied by the size of the destination data type, so one
in this example means one times the size of REAL, for example 32 bits. COP uses as many
consecutive elements from the source file as necessary to satisfy this.

WOV
Move
Source He:3 1— Consumed Integer Value A
0=
Dast H9:10 1] Stored Data Low 16 Bits of the
0= Floating Point Word
WOV
Move
Souree H32 (e— Consumed Integer Value B
0=
Dast H2:ll Jje— Stored Data High 16 Bits of the
0= Floating Point Word
O
Copy File —"
Souroe #9210 1 Stored Data Low 16 Bits of the
Dest #FE:0 Floating Point Word
Length 1
42354 Final Floating Point Value
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Chapter 6

Use This Chapter

Read this
chapter for:

1756-CN2, 1756-CN2R modules
1756-CNB, 1756-CNBR modules
1769-L32C, 1769-L35CR controllers

1784-PCIC, 1784-PCICS,
1784-PKTCS cards

1788-CNx cards

Peer-to-Peer Messaging

This chapter describes how to use MSG instructions to send data to and

receive data from other modules on a ControlNet network.

For This Information See Page
Set Up the Hardware 6-2
Guidelines for MSG Instructions 6-4
Determine Connections for Messages 6-5

Enter Message Logic 6-6
Configure a Message Instruction 6-7
Access Logix Data from a PLC-5 or SLC Processor 6-14
Stagger the Messages 6-16
Route PLC-5 Messages Between ControlNet Networks 6-16

There are different methods of communicating with other controllers:

If the Data Then See Chapter
Needs regular, fast delivery at an interval that you specify Produce and consume a tag Produce and Consume
Tags
(Interlock Controllers)
e is sent when a specific condition occurs in your Execute a message (MSG) instruction Peer-to-Peer

application

e is sent at a slower rate than required by produced and

consumed tags

e is sent to devices that only communicate with

unscheduled data

Messaging
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6-2 Peer-to-Peer Messaging

Set Up the Hardware In this example, the controller in the local chassis sends a message (using a
MSG instruction) to another module (which can be a controller) on the
ControlNet network.

Data

Local Chassis -] = Remote Chassis
Logix5000 Controller

ControlNet

Programming
Terminal

43611

The Logix5000 controller in the local chassis can be any of the following, with
its ControlNet communication module:

¢ 1756 ControlLogix controller with a 1756-CN2 or 1756-CN2R
communication module in the chassis

e 1756 ControlLogix controller with a 1756-CNB or 1756-CNBR
communication module in the chassis

e 1769-L32C or 1769-L35CR CompactLogix controller

e 1789 Softlogix controller with a 1784-PCIC, 1784-PCICS or
1784-PKTCS communication card

e 1794 FlexLogix controller with a 1788-CNx ControlNet communication
card

e PowerFlex 700S with DriveLogix controller and a 1788-CNx
ControlNet communication card

Publication CNET-UMO0O01C-EN-P - November 2005



Peer-to-Peer Messaging 6-3

The destination for the message can be any of the following:
e PLCs, SLC or Logix5000 controllers on ControlNet or other networks

¢ 1/O modules, such as ControlLogix analog module configuration data
on ControlNet or other networks

G  [he 1769-132C and 1769-L.35CR controllers can produce
and consume tags over ControlNet to other Logix5000

controllers. However, Compact I/O that is local to the
1769-1.32C and 1769-1.35CR controller is not accessible to
other Logix5000 controllers.

e 1771 block transfer modules

Make sure that:

e the ControlNet communication modules are connected to a ControlNet
network.

e all wiring and cabling is propetly connected.

e the communication driver (such as, AB-PCICS-1) is configured for the
programming workstation.
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Peer-to-Peer Messaging

Guidelines for MSG
Instructions

This table describes guidelines to use when working with message instructions.

Table 6.1 Guidelines for MSG Instructions

Guideline

Details

1. For each MSG instruction, create a
control tag.

Each MSG instruction requires its own control tag. This tag contains control elements
for messages, for example: DN and EN, error codes and information to execute the
message such as destination path and number of words to transfer.

o Data type = MESSAGE
e Scope = controller
¢ The tag cannot be part of an array or a user-defined data type.

2. Keep the source and/or destination data
at the controller scope.

A MSG instruction can access only tags that are in the Controller Tags folder (controller
scope).

3. If your MSG is to a module that uses
16-bit integers, use a buffer of INTs in
the MSG and DINTs throughout the
project.

If your message is to a module that uses 16-bit integers, such as a PLC-5® or SLC 500™
controller, and it transfers integers (not REALS), use a buffer of INTs in the message and
DINTs throughout the project.

This increases the efficiency of your project because Logix5000 controllers execute
more efficiently and use less memory when working with 32-bit integers (DINTS).

4. If you want to enable more than 16
MSGs at one time, use some type of
management strategy.

If you enable more than 16 MSGs at one time, some MSG instructions may experience
delays in entering the queue. To guarantee the execution of each message, use one of
these options:

Enable each message in sequence.

Enable the messages in smaller groups.

Program a message to communicate with multiple modules.
Program logic to coordinate the execution of messages.

5. Cache the connected MSGs that
execute most frequently.

Cache the connection for those MSG instructions that execute most frequently, up to
the maximum number permissible for your controller revision.

This optimizes execution time because the controller does not have to open a
connection each time the message executes.

6. Keep the number of unconnected and
uncached MSGs less than the number
of unconnected buffers.

The controller can have 10 - 40 unconnected outgoing buffers. The default number is 10.

o [fall the unconnected buffers are in use when an instruction leaves the message
queue, the instruction errors and does not transfer the data.

e You can increase the number of unconnected buffers to a maximum of 40.

For more information on programming MSG instructions, refer to the
Logix5000 Controller General Instructions Reference Manual, publication
1756-RMO003. The individual system user manuals for Logix5000 controllers
also provide MSG examples unique to specific controller platforms.
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Determine Connections for
Messages

Messages transfer data to other modules, such as other controllets, I/O
modules or operator interfaces. Each message uses one connection, regardless
of how many modules are in the message path. To conserve connections, you
can configure one message to read from or write to multiple modules. Also,
you configure multiple messages for the same path and use only 1 connection
if only 1 message is active at a time; however, this requires that you write your
ladder logic correctly to make sure only 1 message is active at any time.

These connected messages can leave the connection open (cache) or close the
connection when the message is done transmitting. The following table shows
which messages use a connection and whether or not you can cache the
connection:

Table 6.2 Message Connections and Communication Methods

This Type of Message Using this Uses a
Communication Method Connection
CIP data table read or write Clp yes
PLC2, PLC3, PLC5, or SLC (all types) | CIP no
CIP with Source ID no
DH+ yes
CIP generic CIp your choice!
block-transfer read or write na yes

@ You can connect CIP generic messages, but for most applications we recommend you leave CIP generic
messages unconnected.

Guidelines for Caching Message Connections

Follow these guidelines when you consider whether to cache a connection or
not:

Table 6.3 Caching Guidelines

If the Message Then You Should
Executes
Repeatedly Cache the connection.

This keeps the connection open and optimizes message
completion time. Opening a connection each time the message
executes increases execution time.

Infrequently Do not cache the connection.

This closes the connection upon completion of the message,
which frees up that connection for other uses.
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Enter Message Logic

To send or receive data from a ControlNet module via a message, you must
program a MSG instruction in the local controller’s logic. If the target module
is configured in the I/O Configuration folder of the controller, you can
browse to select the module. Otherwise, you can manually enter the message
path in the MSG instruction.

Add the ControlNet Modules and Remote Devices to the Local
Controller’s I/O Configuration

Use Browse to select the target device of a MSG instruction and add that
remote device to the I/O Configuration folder of the local controller. Within
the I/O Configuration folder, you organize the local and remote devices into a
hierarchy (tree/branch, parent/child).

For a Typical Local or Remote MSG Structure...

Local
Controller

Comnl;ﬁﬁ?clation C Rem(.)tet. Remote
ommunication Controller
Module Module

1. Add the local communication module for
the local controller. Remember, the
1769-L35CR does not require that you add

...You Build the I/0 Configuration in this Order

a local communication module.

2. Add the remote communication module for
the remote controller. The communication
format for the remote module should be

None.

3. Add the remote controller.

£ RSLogix 5000 - My_Project [1756-L63]

File Edt “iew Search Logic Communications Tools

B|=E]| & &|=e] <l |
OFfli 0. T RUM e
ine S L@J o

Mo Forces F gar
Mo Edits =2 =

]

7-[7 Tasks

#-[3 Motion Groups

3 Tiends

I:I Drata Types

-5 1/0 Configuration

= [111756-CNB/D Lacal_comm_moduls
- - ] 1[0]1756-CNE/D Remate_comm_madule

-

3

If the remote controller is added, you can
browse to it as a destination when you
configure the message instruction.
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Enter a Message

Use relay ladder logic to enter a MSG instruction. Click [] to configure the
MSG instruction.

EXAMPLE Enter a MSG instruction

If user_bit and count_messages.EN = 0 (MSG instruction is not already enabled), then execute a
MSG instruction that sends data to another controller.

| wzer_bit  count_meszages.EN MSG
1 F 34/ E Type - CIF Generic —F
hezzage Control count_messages [ ] F—DN>—
—ER—
TIP We recommend an XIO of the MSG control block tag.en,

for example: the count_messages. EN portion of the rung
above, as an in series precondition for all message
instructions

Do not manipulate the control bits of a
message instruction.

Configure a Message To configure a MSG instruction, do these tasks:

Instruction 1. Click [ in the MSG box.
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2. On the Configuration tab, specify the type of MSG instruction:

CU"f‘QWa“D"l Communicationl Taa |
A. Choose a Message Type. essageTyps:

Source Element: IS 23

B. Depending on the Message Type;—— ... o Berers [T 3

you have additional parameters to Desination Element. [PL5E_sor_ciock = NetTog. |
configure.

For more information on how to

configure the various Message

types, see the tables Message Type 2 Enable ) Enable \Walting 2 Start 2 Done Dane Length: 0

to COnﬁgUre a MSG to LOg|X5000 23 Emar Code: Extended Ermor Code: I Timed Out &
Controller, Message Type to pEan

Configure a MSG to an SLC 500 ok | Conee = T

Processor, and Message Type to
Configure a MSG to a PLC-5
Processor.

The message instruction’s destination determines what specific
information is used on the Configuration tab.

Table 6.4 Select a Message Type Table

To Select a See Table

Message Type to Configure a MSG to Logix5000 Message Type to Configure a
Controller MSG to Logix5000 Controller

Message Type to Configure a MSG to an SLC 500 Message Type to Configure a

Processor MSG to an SLC 500 Processor
Message Type to Configure a MSG to a PLC-5 Message Type to Configure a

Processor MSG to a PLC-5 Processor

Message Type to Configure a MSG to Logix5000 Controller

Table 6.5 Message Type to Configure a MSG to Logix5000 Controller

If You Want To For This Item Type or Select

Read (receive) the data Message Type CIP Data Table Read
Source Element first element of the tag that contains data in the other controller
Number of Elements number of elements to transfer
Destination Tag first element of the tag (controller-scoped) in this controller for the data
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Table 6.5 Message Type to Configure a MSG to Logix5000 Controller

If You Want To For This Item Type or Select
write (send) the data Message Type CIP Data Table Write
Source Tag first element of the tag (controller-scoped) in this controller that

contains the data

Number of Elements

number of elements to transfer

Destination Element

first element of the tag for the data in the other controller

Message Type to Configure a MSG to an SLC 500 Processor

Table 6.6 Message Type to Configure a MSG to an SLC 500 Processor

If The Data Is

And You Want To

For This Item

Type or Select

integer (s)

read (receive) data

Message Type

SLC Typed Read

Source Element

data table address in the SLC 500 controller, such as N7:10

Number of Elements

number of integers to transfer

Destination Tag

first element of int_buffer

write (send) data

Message Type

SLC Typed Write

Source Tag

first element of int_buffer

Number of Elements

number of integers to transfer

Destination Element

data table address in the SLC 500 controller, such as N7:10

floating-point (REAL)

read (receive) data

Message Type

SLC Typed Read

Source Element

data table address in the SLC 500 controller, such as F8:0

Number Of Elements

number of values to transfer

Destination Tag

first element of the tag (controller-scoped) in this controller
for the data

write (send) data

Message Type

SLC Typed Write

Source Tag

first element of the tag (controller-scoped) in this controller
that contains the data

Number Of Elements

number of values to transfer

Destination Element

data table address in the SLC 500 controller, such as F8:0
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Message Type to Configure a MSG to a PLC-5 Processor

Table 6.7 Message Type to Configure a MSG to a PLC-5 Processor

If The Data Is And You Want To For This Item

Type or Select

integer (s) read (receive) data Message Type

PLC5 Typed Read

Source Element

data table address in the PLC-5 controller, such as N7:10

Number of Elements

number of integers to transfer

Destination Tag

first element of int_buffer

write (send) data Message Type

PLC5 Typed Write

Source Tag

first element of Int_buffer

Number of Elements

number of integers to transfer

Destination Element

data table address in the PLC-5 controller, such as N7:10

floating-point (REAL) read (receive) data Message Type

PLC5 Typed Read

Source Element

data table address in the PLC-5 controller, such as F8:0

Number of Elements

number of values to transfer

Destination Tag

first element of the tag (controller-scoped) in this
controller for the data

write (send) data Message Type

PLC5 Typed Write

Source Tag

first element of the tag (controller-scoped) in this
controller that contains the data

Number of Elements

number of values to transfer

Destination Element

data table address in the PLC-5 controller, such as F8:0

3. On the Communication tab, specify the communication details:

Meszage Configuration - L1_ta_PLCSC

Configuration Cummunicaliunl Tag |

A. If you added the module for which the Balh 112 1 g _Bowe. |
message instruction is sent to the I/0 L1E
f. t t th Cammunication Method
configuration tree, you can use the o Code Dot J8 =] g B =
BI’OWSB bUtton to Choose the path i gﬁl%eltTD Soureelinks |0 3: Destifation {ode: 1] 3: (@t

If you haven't added the module, you
can type the path in manually, as
described below.

™| Cormected 0| Cache Commections. +

() Enable 3 Enable Waiing ) Start

B. Select a Communication Method. 2 B Gy Eutended Eror Codz:
Emor Path:

Errar Text:

o ]

) Done Done Length: O
™ Timed Out «
Cancel Lol Help

4. Click OK.

A manually entered path starts with the controller’s connection to the

backplane and follows a path as shown in the example below:
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EXAMPLE Communication path from a Logix5000 controller to a PLC5 controller

over a ControlNet network

ControlNet Network

Node Address =7 Node Address =1
5|C
5N Message
512 - PLC5-C
0

Path=1,1,2,1

Where

Indicates

connection to the backplane in local chassis

slot number of 1756-CN2 module in local chassis

connection to port 2 of the 1756-CN2 module (get on ControlNet)

RN R -

node address of remote PLC5
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Communicate with PLC-5 or
SLC 500 Processors

If the message is to a PLC-5 or SLC 500 processor and it reads or writes
integers (not REALS), use a buffer of INTSs in the message.

e Logix5000 controllers execute more efficiently and use less memory
when working with 32-bit integers (DINTS).

e PLC-5 and SLC 500 processors require 16-bit integers.
e Use an INT buffer in the message and move the data to or from DINTs

as needed. Use the DINTS in the rest of the program; this can decrease
the program scan.

IMPORTANT Logix5000 controllers can only send messages to SLC 500

processors over ControlNet if the SLC processor uses a
KFC ControlNet communication card.

However, an SLC cannot send messages to Logix5000
controllers over ControlNet at all.

Initiate MSGs from PLC-5 Processors to Logix5000 Controllers

If the originating controller is a PLC-5 processor, in the MSG instruction,
select PLC5.

oooo
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The figure Configure the Message shows how to configure the message above.
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Figure 6.1 Configure the Message

A. Select either a PLC5 Typed Read or PLC5 Typed
Write for the Communication Command.

B. Type the starting address of the data inthe ~ —
PLC-5 controller.

C. Type the number of elements to read or write.

£5MSE - Rung #2:0 - MG10:0

=10 %]

i BLC-5
Commuficst Eomm;& PLC-E Tuped Read
Data Table &d < IN7-0

SizeinEleme [20
o Porhingg b

D. Select Port Number 2 for ControlNet. —

E. Type, in quotation marks, the tag name of the —1—7

—Target Device

Data Toble g
ultiH op:

Logix5000 tag.

You can only specify the Logix5000 tag in
quotation marks if the PLC is PLC-5C Series

— Contral Bit
|ghore if timed out [TO]: E
Ta be retried (NR): [T]
Auyaiting E xecution [EMW]: m
Continuous Fun (CO): m
Ermar (ER]: m
Meszage done [DM): m
teszage Transmiting [ST]: m
Mezzage Enabled [EM): m

—Ermar

Error Code[Hex]: -0

C/Revision M, Series D/Revision C, Series
E/Revision B, Series F/Revision A or greater.

Error Dig4cription
’7 Movemars

F. Select Yes for Multihop.

G. Type the node number of the destination

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

General

—loix|

Ins = Add Hop Del = Remaove Hop
—_— 1]
1756-CN2 module. i M | T dddress Type | To Address |
. Thiz PLCS 7 175E- [ 3
H Type the backplane slot number of the ControlLogix Backplane MNia Backplane 0
Logix5000 controller.
. Select No for RSLinx Destination. N
\

~ M5G Destination

RSLinw D estination;
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Map Tags

A Logix5000 controller stores tag names on the controller so that other
devices can read or write data without having to know physical memory
locations. Many products only understand PLC/SLC data tables formatting, so
the Logix5000 controller offers a PLC/SLC mapping function that lets you
map Logix tag names to memory locations.

IMPORTANT The'mapping functior} is particul.arly. useﬁ.ll if your
Logix5000 controller is communicating with a PLC-5C

Series C/Revision L, Series D/Revision B, Series
E/Revision A or eatliet.

¢ You have to map only the file numbers that will be referenced by
READ/WRITE messages requested from other controllers; the other
file numbers do not need to be mapped. For example, if another
controller will send a READ message only to N7, you need to map that
file.

e The mapping table is loaded into the controller and is used whenever a
“logical” address accesses data.

® You can only access controller-scoped tags (global data).

e Por each file that is referenced in a PLC-5 command, make a map entry:
— Type the PLC file number of the logical address.

— Type or select the Logix5000 controller-scoped (global) tag that
supplies or receives data for the file number. (You can map multiple
files to the same tag,)

e For PLC-2 commands, specify the tag that supplies or receives the data.
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A. Click Logic.

B. Click Map PLC/SLC
Messages.

A. Type the File Number.

B. Type the corresponding
Tag Name from the
RSLogix 5000 project.

Follow these steps to map tags:

1. If the RSLogix 5000 project is online, go offline. You can only map tags

when the project is offline.

2. Access the PLC/SLC Mapping screen.

% RSLogix 5000 - ControlNet [1756-L1]

Eils—Edit—4 E’ R0 Communications  Tools

e

Offline 0. ERU
No Forces = DK_
I Y

Mo Edits =

(V]

(e

Monitor Tags

Edit Tags

Produced Tags.

Map PLC/SLC Messages..

Werify

Cortroller ContralNet
Controller Tags

[T Controller Fault Hane
3 Power-Un Handler

140 Forcing
SFC Forcing

Online Edits

> | v v | ¥

3. Configure the PLC/SLC Mapping as needed.

| Tag Mame.

M7 _From_PLC_Model1

F12_From_PLC_Mode23

When mapping tags:

e Do not use file numbers 0, 1, and 2. These files are reserved for Output,
Input, and Status files in a PLC-5 processor.

e Use PLC-5 mapping only for tag arrays of data type INT, DINT, or
REAL. Attempting to map elements of system structures may produce
undesirable effects.

e Use the PLC file identifier of N or B when accessing elements in an
INT tag array.
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Stagger the Messages As you add messages to your project, you may have to coordinate the

execution of the messages. To avoid errors and assute that each message is
processed, follow these rules:

Rule 1

Enable no more than 16 messages at one time (including block transfers).

Rule 2

Enable no more than 10 of the following types of messages at one time:
o CIP data table reads or writes that are not cached
o CIP generic
e PLC-2, PLC-3, PLC-5, or SLC (all types)
o block transfer reads or writes that are not cached

If the number of messages in your application exceeds rules 1 and 2, then
stagger the execution of your messages. Here are some options:

e Send each message in sequence.

e Send the messages in groups that are within the limits of rules 1 and 2.

e Program a message to communicate with multiple devices.

Route PLC-5 Messages You can use ControllLogix communication modules to route a message

Between ControlNet

between PLC-5 controllers that are on different networks, such as a bridged

message. The following example depicts a ControllLogix chassis with two
Networks 1756-CN2 modules that route a message from one ControlNet network to a
different ControlNet network.

EXAMPLE Message from a PLC-5C on a ControlNet network to a

PLC-5C on a different ControlNet network

c|C
N|N
212
ControlNet Node 3 Node 5
Network A
ControlNet
Network B
Node 2 lNode 1
p P
L Message L
c - ¢
5 5
c C
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A. Type the Communication Command.
Use either PLC-5 Typed Read or PLE-———__|

Double-click on Set up Screen.

Typed Write.

Route a ControINet Message

To send a message from a PLC-5C controller to a PLC-5C controller on a

different ControlNet

network:

IMPORTANT

Series D/Revision C, Series E/Revision B,
Series F/Revision A or greater

This section uses RSLogix 5 software, revision 3.x or
greater and PLC-5C Series C/Revision M,

1. Open the RSLogix 5 project for the PLC-5 controller that sends the

message.

2. Display the set-up screen for the message.

“i RSLogix 5 - RslogixS.isp
Fle Edit View Seach Comms Iook Window

Help

IDEE(& & 8e | o

[ o S0 o[

OFFLINE &] Mo Farces 3] ’_? El H T 4F 3F <> O @ El
-
e — s T User ABR £_TrmeriCourter A npulioWtpdt_A_Compare
[ R =TE T o >
=+ Project = "
{1 Help 0000 e
123 Contraller
T Corfroller Properties
i Processor Slatus
10 configuration
1B Channel Configuration 0001 END

3. Configure the General tab of the message instruction.

| =2 M5G - Rung #2:0 - MG10:0

W
B. Type the starting address of the data——___:| [ ThisPLCS

C. Type the number of elements to write

D. Type the Port Number (always 2).

E.

in this PLC-5 controller, the controller

sending the message.

or read in Size in Elements.

message.

. Choose Yes for Multihop.

Type the starting address of the data———7]
in the controller that receives the

Port Murnber:

i unication Commana  |PLC-5 Typed Read

| Diata Table Addreem (715
| Size-inElercpie:

r— Control Bits

To be retried [NR): [0]
Lumaiting Execution [EW]: E
Contitwous Run (COJ E

Error [ER]: |E|

Meszage done [DM]: E
tessage Transmitting [ST]: m
Meszage Enabled [EN]: E

|gnaore if timed out [TO]: E

—Emor

Errar Code[Hex): O

Mo erars

" Errar Description
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4. Configure the MultiHop tab.

I =4 M5G - Rung #2:0 - MG10:0

A. Click on the MultiHop tab. e

Del = Remove Hop

B. Type the ControlNet node number of T— .
the 1756-CN2 module that is on the ] From Device | FromPort | Tosddiess Type | Tohddess |
| K h 1 Thiz PLCE 2 175E-CHE Mode [dec): 3
same ControlNet network as the ControlLogix Backplane Mg Backplane Slot[dec]: 1
controller that sends the message. :
C. Type the slot number of the 1756-CN2 ]
module that is on the other network. ) DO

— M5G Destination

RSLins Destination:

5. Select the ControlLogix backplane row.
6. Press Insert to add a hop.

7. Configure the new hop.
W= M50 - FIun 2: EII]:I]

General MultiHop I

Del = Remove Hop

Inz = Add Hop
From Device | From Part | To Address Type | ToAddress |
A.Select 1756-CN2 or 1756-CNB. [ Iyspies 2 1756-CNB Node (dec) 3
C ILogix B ackplane M Backplane Slot[dec): 1
Controlket Mods) : 1

B. Type the ControINet node number

of the controller that receives the j [
message. ]

— MSG Destination

RSLinx Diestination:
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Chapter 7

Communicate with PanelView and
RSView Products

Use This Chapter This chapter describes how a controller uses a ControlNet communication
module to communicate with PanelView and RSView software products over a
ControlNet network.

Read this
chapter for: For This Inf r Seap
B - 1756-CN2, 1756-CN2R modules or This Tnformation ee rage
o 1756-CNB, 1756-CNBR modules Determine Connections to PanelView Terminals 7-2
e 1769-L32C, 1769-L35CR controllers Add a PanelView Terminal 7-3
e 1784-PCIC, 1784-PCICS, - - -
1784-PKTCS cards Organize Controller Data for a PanelView Terminal 7-6
e 1788-CNx cards Determine Connections to RSView Applications 7-7
Set Up the Hardware In this example, the controller in the local chassis shares data with an HMI

application on the ControlNet network. This application could be running any
of the following:

e PanelView terminal
e PanelView Plus terminal
e workstation running an RSView 32 software

e workstation running an RSView Enterprise application, such as RSView
Machine Edition software or RSView Supervisory Edition software

i
i

Data

Local Chassis —¢ o
Logix5000 controller
with ControlNet
Communication Module

HMI Terminal

0oooo

0DOooooo
OD000000
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The Logix5000 controller in the local chassis can be any of the following, with
their ControlNet communication modules:

¢ 1756 ControlLogix controller with a 1756-CN2 or 1756-CN2R
communication module in the chassis

e 1756 ControlLogix controller with a 1756-CNB or 1756-CNBR
communication module in the chassis

e 1769-L32C or 1769-L35CR CompactLogix controller

e 1789 SoftLogix controller with a 1784-PCIC, 1784-PCICS or
1784-PKTCS communication card

e 1794 FlexLogix controller with a 1788-CNx ControlNet communication
card

e PowerFlex 700S with DriveLogix controller and a 1788-CNx
ControlNet communication card

Make sure that:

o the ControlNet communication modules are connected to a scheduled
ControlNet network.

e all wiring and cabling is properly connected.

Determine Connections to How you establish communication between a PanelView or PanelView Plus
PanelView Terminals terminal and a Logix5000 controller over ControlNet depends on how you

want to use controller connections.

Terminal Type

Type of Communication PanelView Standard | PanelView Plus
Scheduled (always connected) Supported Supported in

version 3.2 and greater
Unscheduled connected Not supported Supported
Unscheduled unconnected Supported Not supported

A Logix controller supports up to 40 outgoing and 3 incoming unconnected
buffers. This limited number of incoming unconnected buffers limits how
many PanelView Standard terminals can request data from a controller.
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We recommend the following when you use PanelView terminals with
Logix5000 controllers over ControlNet:

e PanelView Standard terminals

— A maximum of 4 PanelView Standard terminals can request data
from a Logix5000 controller.

o PanelView Plus terminals

— Because these terminals use unscheduled connections, the number of
PanelView Plus terminals that can request data from a Logix5000
controller is dependent on the number of available unconnected
buffers in the Logix5000 controller.

A typical PanelView Plus application uses 5 unconnected buffers in a
Logix5000 controller. With 32 unconnected buffers available at any time
in a Logix5000 controller, a maximum of 6 PanelView Plus terminals
can request data from a Logix5000 controller. Keep in mind, however,
that if 6 PanelView Plus terminals are requesting data from a single
Logix5000 controller, there are few unconnected buffers remaining for
anything else.

For scheduled connected communication, you must add the PanelView or
PanelView Plus terminal to the I/O configuration tree for the
controller project.

Add a PanelView Terminal Adding a PanelView terminal is similar to adding distributed I/O. You add the
local ControlNet communication module and then you add the terminal to
that module.

1. If your application is online, go offline.

2. Seclect a New Module for the I/O Configuration.
- [ Unscheduled Programs
-5 Mation Groups

3 Ungrouped Axes

[ Trends

.5 Data Types

9 UserDefined

A.Right-click on 1/0
Configuration.

B. Select New Module.
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3. Select the local ControlNet communication module type from the Select
Module Type pop-up. The example below uses a 1788-CNC card.

Select Module Type [ %]

M ajar Bevisian:

& INet Bridge, Coax Media
1788-CNCR & 1788 ContralNet Bridge, Redundant Coar Media

1788-CNF A2 1788 ControlNet Bridge, Fiber Media
A. Select the local ControlNet  ——» fi7sz.curr 1738 Controlet Bridge, Fedundant Fiber Media
H H 1788-DNBOA 1788 DeviceMet Scanner
Commumcatlon mOdU|e' 1788-EMBT 44 1788 104100 Mbps Ethernet Bridge, Twisted-Pair Media
B. Click OK.
—Sho
endor: [a =] P et Spscialyli | Selestal |
¥ Analog [ Digtal W Communication ¥ Motion ¥ Controller Clear &l |

oK I Cancel | Help |

The table ControlNet communication Modules Available Locally lists
the ControlNet communication modules available locally (in the local
chassis, computer or controller) with each Logix5000 controller.

Table 7.1 ControlNet communication Modules Available Locally

If You Are Using This Logix5000 You Can Use This ControlNet

Controller Communication Module Locally

CompactLogix 1769-L32C, 1769-L35CR have a built-in
ControlNet port

ControlLogix 1756-CN2, 1756-CN2R
1756-CNB, 1756-CNBR

FlexLogix 1788-CNC, 1788-CNCR, 1788-CNF, 1788-CNFR

SoftLogix 1784-PCIC (unscheduled data only), 1784-PCICS,
1784-PKTCS (unscheduled data only)

4. Configure the local ControlNet communication module.

Module Properties - Controller:1 (1788-CHC/A 1.1) [x]
Type: 1788-CNC/4 1788 ControlMet Bridge, Coax Media
Wendor: Allen-Bradley
Mame: ICUmerINEl_card Node: 2 _|:;l
Description: ;I Slot: 1 _|:;l

Revision: |1_ 1 _|::l Electronic Keving: Icompatible Maodule -

Cancel | G Bt | Mext > | Finish > » I Help |

For more information on how to configure ControlNet communication
modules, see the chapter Configure a ControlNet Module.
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5. Add a PanelView terminal to the project.

File Edit “iew Seach Logic Communications Tools

EECIEREEEE
—_—

Ditline . I RUN

No Forces » :: g.ET
No Edits

=10

=151 Controller flex
Contraller Tags
[T Controller Fault Handler
[0 Power-Up Handler
E1-£3 Tasks
58 MainTask
: % MainProgram
-3 Unscheduled Programs
= £ Motion Groups
¢ [T Ungrouped Aves
[ Trends
[21-£5 Data Types
A.Right-click on the local — % et
communication module. G Predefined

[ Module-Defined
R Configuration

B. Select New Module.

; ERELS LM
g FlenBus Local2

Cut Crhg
Copy CtrC
Easte [Eir]
Delete Del

Cross Reference  CikbE

Properties

6. Select the PanelView terminal for your project.

Select Module Type

Tupe: M ajor Bevision:

Panehicw |2 vl

Type ‘ Description I
150-5MCDialogPlus-CN1 - SMC Dialog Plus Smart Motor Contraller via 1203-CH1 ;I
FlexPak 3000 FlewPak 3000 DC Drive

G3000 3000 AC Drive

A. Select the PanelView terminal. peratar Terminal
PowerFles 700-2000-C PowerFlex 700 Drive [208/2400) via 20-COMM-C
PowerFles 700-4000-C PowerFlex 700 Drive (40074800 via 20-COMM-C
B. CI|Ck OK PowerFles 7O0-B000-C PowerFlex 700 Drive (B00YV] via 20-COMM-C
PowerFles 7005-2000-C PowerFlex 7005 Drive (208/2400) via 20-COMM-C
PowerFlex 7005-4000-C PowerFlex 7005 Drive (40044800 via 20-COMM-C
PowerFlex 7005-6000-C PowerFlex 7005 Drive (B00V) via 20-COMM-C
PowerFlex 70-C PowerFlex 70 Drive via 20-COMM-C
'ebPak 3000 ‘webPak 3000 DC Drive z

Shoy
Wendor: [al | ¥ Other T Specialtyl/D  SelectAl

[~ Analog [ Digtsl [~ Communication [ Mation [~ Controlles Clear Al

ak. I Cancel | Help |
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Organize Controller Data
for a PanelView Terminal

Publication CNET-UMO0O01C-EN-P - November 2005

7. Configure the terminal.

Module Properties - ControlMet_card [PanelView 2.1) [ ]
Type: Panetiew 2711 Paneliew Operator Terminal
Wendor: Allen-Bradiey
Parent; ControlMet_card
e IHMI_devl:e Mode: |3 ::II
Description: I ;I
=l
Cornr Format: IDala -32INT j

Bevision: |2— I'I _I::l Electronic Keying: ICompalibIa Module -

Cancel

<Back Wewt> | [ Finshss | Hep

Organize data for a PanelView or PanelView Plus terminal based on how the

data is used.

For Data That Is

Do This

Time-critical
(scheduled data) -
PanelView terminals
only

Use the I/0 tags of the terminal. The terminal supports a
maximum of 32 input tags and 32 output tags.

The tags for this data were created when you added the
PanelView terminal to the I/0 configuration of the controller. They
are similar to the tags of I/0 modules.

Not time-critical -
either PanelView or
PanelView Plus
terminals

Create arrays to store the data:

1. For each screen, create a BOOL array with enough
elements for the bit-level objects on the screen.

For example, the BOOL[32] array gives you 32 bits for push
buttons, indicators.

2. For each screen, create a DINT array with enough
elements for the word-level objects on the screen.

For example, the DINT[28] array, gives you 28 values for
numeric entry controls, numeric displays.
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Determine Connections to
RSView Applications

To access the scheduled I/O tags of the PanelView terminal, use the following
address format:

If The Terminal Then Use This Address

writes the data name_of_terminal:l.Data[x].y

reads the data name_of_terminal:0.Data[x].y
where:

This Address Variable | Is

name_of_terminal name of the instance in the 1/0 configuration of the controller
X element of the input (I) or output (O) structure.

y bit number within the input or output element

An RSView application is a self-contained, PC-based HMI that offers both
local and distributed client/server systems. This HMI can view updated tag
information in a Logix5000 controller via OPC connectivity available in
RSLinx software.

How you establish communication to an RSView software application
depends on how you configure RSLinx software to collect tags from the
controller. RSView 32 software uses RSLinx Classic software as a data server;
RSView Enterprise software uses RSLinx Enterprise software as a data server.

RSLinx Classic software and RSLinx Enterprise software each default to 4 read
connections and 1 write connection per configured controller. You can modify
your RSLinx Classic configuration as needed such as changing the number of
read and write connections. However, the RSLinx Enterprise is not
configurable. You can only use a configuration of 4 read connections and 1
wtite connection.
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Notes:
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Chapter 8

Troubleshoot Your ControlNet Communication
Modules

Use This Chapter This chapter provides descriptions for status indicators used on the
ControlNet communication modules and adapters and how to use those
indicators to troubleshoot your application.

For This Information See Page
1756-CN2 and 1756-CN2R ControlNet Communication Modules 8-2
1756-CNB and 1756-CNBR ControlNet Communication Modules 8-6
1769-L32C and 1769-L35CR CompactLogix Controllers 8-11
1784-PCIC, 1784-PCICS and 1784-PKTCS ControlNet PCI Cards 8-15

1788-CNC, 1788-CNCR, 1788-CNF and 1788-CNFR ControlNet 8-17
Daughtercards

1794-ACN15 and 1794-ACNR15 ControlNet FLEX I/0 Adapters 8-21
1797-ACNR15 ControlNet FLEX Ex Redundant Media I/0 Adapter | 8-23
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1756-CN2 and 1756-CN2R This figure shows the status indicators used on the 1756-CN2 and 1756-CN2R

. . dules.
ControlNet Communication ™"
Modules Figure 8.1 1756-CN2 and 1756-CN2R Status Indicators
1756-CN2 1756-CN2R
szl XH > Module Status Display
N v

Module Status Indicator

Network Channel
Status Indicators

Kl L
U U U Channel A BNC Connector

Channel B BNC Connector

Module Status Indicator and Module Status Display
Diagnostic Information

'This table describes the Module Status Indicator LED and Module Status
Display diagnostic information.

I Table 8.1 1756-CN2 and 1756-CN2R Module Status Indicator and Display

If the OK With This It Means Take This Action
Indicator Is Module Status
Display
Off None Module not communicating due to a power 1. Check the power supply.

supply fault or internal fault.
2. Check the cable connectors.

3. Make sure the module is firmly seated
in the chassis.

4. If the indicator remains off, replace the
module.
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If the OK With This It Means Take This Action
Indicator Is Module Status
Display
Red Msg scrollst?) Module’s network address is set to 00, an 1. Optional — Turn chassis power supply
invalid ControlNet address. See footnote at end off.
of table.
2. Remove the module from the chassis.
3. Set the network address switches to a
unique address (01 to 99)
4. Install the module in the chassis.
5. If off, turn chassis power supply on.
BPA# ERR Module detected a different slot address from | Replace the chassis or module.
that latched when you cycled power. Excessive
noise on the backplane causes this error.
BPRX ERR Too many CRC errors being generated by the Replace the module.
multicast backplane receiver, so the backplane
multicast receivers have been shut off.
BPIC Hardware fault within the module. Replace the module.
ERR
CNIC
ERR
DUPL NODE The module’s network address is the same as 1. Turn chassis power supply off.
another module’s on the link. (Optional)
2. Remove the module from the chassis.
3. Set the network address switches to a
unique address (01-99).
4. Install the module in the chassis.
5. If off, turn chassis power supply on.
RACK ERR Cannot read backplane EEPROM, or rack/slot | Replace the chassis.
address incorrect
Flashing Red BOOT Module has invalid firmware. Update module firmware with ControlFlash
Update Utility.
ROM Flash update is in progress. None required.
UPDT
SNGL KPR! Module detected that it has been connected to | Update the firmware of module at node address
a Cnet 1.0 or 1.25 (single-keeper) network. 01 and reschedule the network.
Green OK Normal operation There is at least one connection to or through
the module. No action required.
INIT Module is initializing. No action required.
BW >MAX Module is receiving too much network traffic None required (temporary condition).

and connections are timing out. The network
bandwidth has been exceeded.

If this happens frequently, add another bridge
module and split the traffic between them.
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If the OK With This It Means Take This Action
Indicator Is Module Status
Display
SwW Node address switch changed after power-up. | None required, but we recommend that you
ERR either return switches to their original settings
or replace the module, since this could indicate
a latent hardware problem.
Flashing Green | OK Normal operation. No connections to or through the module. No
action required
CNFG ControlNet configuration error. Recheck configuration.
ERR
NET Network cabling error or no other active nodes | Re-check your network cabling and make sure
ERR on network. another node on the network is active (online).

M If switches are set to 00 the display scrolls “FAULT: ADDRESS SWITCHES = 00, ILLEGAL”

Network Channel Status Indicator Interpretation

IMPORTANT

When you connect the module to a ControlNet network
using only the NAP, the LEDs are meaningless.

e Steady - indicator is on continuously in the defined state.

e Alternating - the two indicators alternate between the two defined states
at the same time (applies to both indicators viewed together). The two
indicators are always in opposite states, out of phase.

e Flashing - the indicator alternates between the two defined states
(applies to each indicator viewed independent of the other). If both
indicators flash, they must flash together, in phase.
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'This table describes the 1756-CN2 and 1756-CN2R network channel status

indicatofs.

Table 8.2 1756-CN2 and 1756-CN2R Network Channel Status Indicators

If Both Channel It Means Take This Action
Status Indicators Are
Off No power Apply power.

Steady red

Faulted module

1. Cycle power to the module.

2. If fault persists, contact your Rockwell Automation
representative or distributor.

Alternating red/green

Self-test

None

Alternating red/off Incorrect node configuration Check network address and other ControlNet configuration
parameters.
If Either Channel It Means Take This Action

Status Indicators Are

Off

Channel disabled

Program network for redundant media, if necessary.

Steady green

Normal operation

None

Flashing green/off

Temporary network errors

None unit will self-correct or

1. Check media for broken cables, loose connectors,
missing terminators.

2. If condition persists, refer to the ControlNet Coax
Media Planning and Installation Manual, publication
and CNET-IN002.

Node is not configured to go online

Make sure the network keeper is present and working and
the selected address is less or equal to the UMAX®.

Flashing red/off

Media fault

1. Check media for broken cables, loose connectors,
missing terminators.

2. If condition persists, refer to the ControlNet Coax
Media Planning and Installation Manual, publication
and CNET-IN002

No other nodes present on network

Add other nodes to the network.

Flashing red/green

Incorrect node address

1. Change the node address so that it is less than or
equal to UMAX.

2. Stop and restart the PCIC/PCICS driver in RSLinx
software.

Incorrect network configuration

Reconfigure the ControlNet network so that UMAX is greater
than or equal to the node address.

@ UMAX is the highest node address on a ControlNet network that can transmit data.
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1756-CNB and 1756-CNBR
ControlNet Communication

Modules

1756-CNBR modules.

This figure shows the status indicators used on the 1756-CNB and

Figure 8.2 1756-CNB and 1756-CNBR Status indicators

1756-CNB 1756-CNBR
A#24 [A729)
S0 ST

ﬂ o

Module Status Display

Module Status Indicator

Network Channel
Status Indicators

U U U Channel A BNC Connector

Channel B BNC Connector

Module Status Indicator and Module Status Display

Diagnostic Information

'This table describes the Module Status Indicator LED and Module Status

Display diagnostic information.

Table 8.3 1756-CNB and 1756-CNBR Module Status Indicator and Display

If The OK With This It Means Take This Action
Indicator Is Module Status

Display
Off None Module not communicating due to a power

supply fault or internal fault.

1. Check the power supply.
2. Check the cable connectors.

3. Make sure the module is firmly seated
in the chassis.

4. If the indicator remains off, replace the
module.
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If The OK With This It Means Take This Action
Indicator Is Module Status
Display
Steady red Msg scrollst?) Module’s network address is set to 00, an 1. Optional — Turn chassis power supply
invalid ControlNet address, or 99, an invalid off.
ControlNet address if you are using redundant
control. See footnote at end of table. 2. Remove the module from the chassis.
3. Set the network address switches to a
unique address (01-99, or 01-98 if
redundant control)
4. Install the module in the chassis.
5. If off, turn chassis power supply on.
BPA# ERR Module detected a different slot address from | Replace the chassis or module.
that latched in at power-up. Excessive noise on
the backplane causes this error.
BPRX ERR Too many CRC errors being generated by the Replace the module.
multicast backplane receiver, so the backplane
multicast receivers have been shut off.
BPIC Hardware fault within the module. Replace the module.
ERR
CNIC
ERR
DUPL NODE For a redundant system this may be a temporary | For redundant systems only. wait 10 seconds; if
condition during chassis switchover. Otherwise, | the condition persists, do the following steps:
the module’s network address is the same as
another module’s on the link. 1. Turn chassis power supply off.
(Optional)
2. Remove the module from the chassis.
3. Set the network address switches to a
unique address (01-99).
4. Install the module in the chassis.
5. If off, turn chassis power supply on.
RACK ERR Cannot read backplane EEPROM, or rack/slot | Replace the chassis.
address incorrect
STOP CNB commanded to stop functioning by the Remove non-redundancy compliant CNB from
redundancy module. This occurs when a redundant secondary chassis and replace with
non-redundancy compliant CNB is placed into a | redundancy compliant CNB.
redundant secondary chassis.
WAIT RM CNB waiting for the redundancy module to None required.

complete power-up.
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If The OK With This It Means Take This Action
Indicator Is Module Status
Display
Flashing red BOOT Module has invalid firmware. Update module firmware with ControlFlash
Update Utility.
ROM Flash update is in progress. None required.
UPDT
SNGL KPR! Module detected that it has been connected to | Update the firmware of module at node address
a Cnet 1.0 or 1.25 (single-keeper) network. 01 and reschedule the network.

Steady green OK Normal operation None required. In this case, at least one
connection has been made to or through the
module.

INIT Module is initializing. None required.
BW >MAX Module is receiving too much network traffic None required (temporary condition).
and connections are timing out. The network
bandwidth has been exceeded. If this happens frequently, add another module
and split the traffic between them.
CMPT Secondary CNB is compatible with its partner. | None required.
DSNP Secondary CNB is disqualified with no partner. | Check corresponding slot of primary chassis for
type and revision of module.
PwDS CNB is primary with a disqualified secondary | Check the type and revision of the module.
partner.
PwQg CNB is primary with a qualifying secondary Redundant system status. No action required.
partner.
PWQS CNB is primary with a qualified secondary
partner.
PWNS CNB is primary with no secondary partner. Check corresponding slot of secondary chassis
for correct module.
Qfng Secondary CNB is qualifying. Redundant system status. No action required.
QS Secondary CNB is qualified.
SW Node address switch changed after power-up. | None required, but we recommend that you
ERR either return switches to their original settings
or replace the module, since this could indicate
a latent hardware problem.

Flashing green CNFG ERR ControlNet configuration error. Recheck configuration.

NET Network cabling error or no other active nodes | Re-check your network cabling and make sure
on network. another node on the network is active (on line).

ERR

(0] Normal operation None required. In this case, no connections

have been made to or through the module.
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If The OK With This It Means Take This Action
Indicator Is Module Status

Display
Steady greenor | SO_1 Old primary switchover phase 1 in progress. If the display shows any message for more than
off S0 2 O1d primary switchover ohase 2 in broaress three seconds, then the CNB module failed

- primary Switchover p IN progress. during transition from one redundancy phase to
SO _3 Old primary switchover phase 3 in progress. another. Replace one or both redundancy
- - : modules.

SN_1 New primary switchover phase 1 in progress.

SN_2 New primary switchover phase 2 in progress.

SN_3 New primary switchover phase 3 in progress.

2Cpt CNB has not determined if it is compatible.

1ICpt CNB has determined that it is not compatible. | Replace the CNB module with correct type and

revision.

@ If switches are set to 00 the display scrolls “FAULT: ADDRESS SWITCHES = 00, ILLEGAL” If switches are set to 99 in a redundant chassis, the display scrolls: “FAULT:
ADDRESS SWITCHES = 99, ILLEGAL IN REDUNDANT SYSTEM”

Network Channel Status Indicator Interpretation

IMPORTANT

When you connect the module to a ControlNet network
using only the NAP, the LEDs are meaningless.

e Steady - indicator is on continuously in the defined state.

e Alternating - the two indicators alternate between the two defined
states at the same time (applies to both indicators viewed together). The
two indicators are always in opposite states, out of phase.

e Flashing - the indicator alternates between the two defined states
(applies to each indicator viewed independent of the other). If both
indicators flash, they must flash together, in phase.
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'This table describes the 1756-CNB and 1756-CNBR network channel status

indicators.

Table 8.4 .1756-CNB and 1756-CNBR Network Channel Status Indicators

If Both Channel It Means Take This Action
Status Indicators Are
Off No power Apply power.

Steady red

Faulted module

1. Cycle power to the module.

2. If fault persists, contact your Rockwell Automation
representative or distributor.

Alternating red/green

Self-test

None

Alternating red/off

One of the following:

e incorrect node configuration
o duplicate ControlNet node address

Check the node address and other ControlNet configuration
parameters.

If either channel
status indicators are:

It means:

Take this action:

Off

Channel disabled

Program network for redundant media, if necessary.

Steady green Normal operation None

Flashing green/off Temporary network errors 1. Check media for broken cables, loose connectors,
missing terminators.

2. If condition persists, refer to the ControlNet Coax
Media Planning and Installation Manual, publication
and CNET-IN002
Node is not configured to go online Make sure the network keeper is present and working and
the selected address is less or equal to the UMAXY.
Flashing red/off Media fault 1. Check media for broken cables, loose connectors,

missing terminators.

2. If condition persists, refer to the ControlNet Coax
Media Planning and Installation Manual, publication
and CNET-IN002

No other nodes present on network

Add other nodes to the network.

Flashing red/green

Incorrect node address

1. Change the node address so that it is less than or
equal to UMAX.

2. Stop and restart the PCIC/PCICS driver in RSLinx
software.

Incorrect network configuration

Reconfigure the ControINet network so that UMAX is greater
than or equal to the node address.

@ UMAX is the highest node address on a ControlNet network that can transmit data.

Publication CNET-UMO0O01C-EN-P - November 2005



Troubleshoot Your ControlNet Communication Modules 8-11

1769-L32C and 1769-L35CR This figute shows the status indicators used on the 1769-1L.32C and

. 1769-1.35CR CompactlLogix controllet.
CompactLogix Controllers pactiosi
Figure 8.3 1769-L32C and 1769-L35CR CompactLogix Controller Status Indicators
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For information on how to use the module status indicator and the network
channel status indicators, see the section Interpret Status Indicators.

In addition to ControlNet status indicators, the 1769-1.32C and 1769-1.35CR
controllers have controllet, serial and CompactFlash indicators. For more
information, the CompactLogix System User Manual, publication
1769-UMO11.
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Interpret Status Indicators

Use the following status indicators to determine how your CompactLogix
1769-1L.32C or 1769-L35CR controller is operating on the ControlNet

network:

e Module Status

o Network Channel Status

These status indicators provide information about the controller and the
network when the controller is connected to ControlNet via the BNC
connectors. describes the possible conditions for module and network status

indicators.

e Steady - indicator is on continuously in the defined state.

e Alternating - the two indicators alternate between the two defined
states at the same time (applies to both indicators viewed together). The
two indicators are always in opposite states, out of phase.

¢ Flashing - the indicator alternates between the two defined states
(applies to each indicator viewed independent of the other). If both
indicators flash, they must flash together, in phase.

IMPORTANT

Keep in mind that the Module Status indictor reflects the
module state such as self-test, firmwate update, or normal
operation but no connection established. The network
status indicators, A and B, reflect network status.
Remember that the host is able to engage in local
messaging with the card although it is detached from the
network. Therefore, the Module Status LED is flashing
green if the host has successfully started the card. Note,
however, that until the host removes reset, all LEDs on the
daughtercard will remain off.

When you view the indicators, always view the Module
Status indicator first to determine the state of the
daughtercard. This information may help you to interpret
the network status indicators. As a general practice, view all
status indicators (Module Status and Network Status)
together to gain a full understanding of the daughtercard’s
status.
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Module Status (MS) indicator

This table describes the 1769-L.32C and 1769-135CR CompactLogix controller
module status indicators.

Table 8.5 1769-L32C and 1769-L35CR CompactLogix Controller Module Status Indicators

If The Module Status It Means Take This Action
(MS) Indicator Is
Off The controller has no power. Apply power.
The controller is faulted. Make sure that the controller is properly installed.
Steady red A major fault has occurred on the controller. 1. Cycle power.

2. If the problem persists, replace the controller.

Flashing red A firmware update is in progress. No action required (firmware update in progress.)
A node address switch change occurred. The Change the node address switches back to the
controller’s node address switches may have been | original setting. The module will continue to operate
changed since power-up. properly.
The controller has invalid firmware. Update the controller firmware with the ControlFlash

Update utility.

The controller’s node address duplicates that of 1. Remove power.
another device.

2. Change the node address to a unique setting.

3. Reapply power.

Steady green Connections are established. None
Flashing green No connections are established. Establish connections, if necessary.
Flashing red/green The controller is performing self-diagnostics. Wait briefly to see if problem corrects itself.

If problem persists, check the host. If the
daughtercard cannot communicate with the host, the
card may remain in self-test mode.
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Table 8.6 1769-L.32C and 1769-L35CR Network Channel Status Indicators

Network Channel Status Indicators

Channel B is only labelled on the 1769-L35CR controller. The 1769-1.32C
controller only has channel A but uses the second indicator in some LED
patterns as described in (Table 10)Need CR.

This table describes the 1769-L32C and 1769-135CR CompactLogix network

channel status indicators.

If Both Channel It Means Take This Action

Indicators Are

Off A channel is disabled. Program network for redundant media, if necessary.

Steady green Normal operation is occurring. None

Flashing green/off Temporary network errors have occurred. 1. Check media for broken cables, loose
connectors, missing terminators.

2. If condition persists, refer to the ControlNet

Coax Media Planning and Installation
Manual, publication and CNET-IN002.

The node is not configured to go online. Make sure the network keeper is present and
working and the selected address is less or equal to
the UMAX(Y),

Flashing red/off Media fault has occurred. 1. Check media for broken cables, loose

connectors, missing terminators.

2. If condition persists, refer to the ControlNet
Coax Media Planning and Installation
Manual, publication and CNET-IN002.

No other nodes present on the network.

Add other nodes to the network.

Flashing red/green

The network is configured incorrectly.

Reconfigure the ControlNet network so that UMAX >
the card’s node address.

If Either Channel It Means Take This Action:

Indicator Is

Off You should check the module status indicator. Check the module status indicator.
Steady red The controller is faulted. 1. Cycle power.

2. If the fault persists, contact your Rockwell
Automation representative or distributor.

Alternating red/green

The controller is performing a self-test.

None

Alternating red/off

The node is configured incorrectly.

Check the card’s network address and other
ControlNet configuration parameters.

@ UMAX is the highest node address on a ControlNet network that can transmit data.
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1784_PC|C’ 1784-PCICS and  This figure shows the status indicators used on the 1784-PCIC, 1784-PCICS
1784-PKTCS ControlNet ¢ 178#PIRTES curds.

PCI Cards Figure 8.4 1784-PCIC, 1784-PCICS and 1784-PKTCS Channel Status indicators

Network Channel
Status Indicators

Allen-Bradley
1784-PCICS
ControlNet

43609

The status indicators on the card give you information about the card and the
ControlNet network when you are connected via the BNC connectors.

Network Channel Status Indicator Interpretation

IMPORTANT \Yhen you connect the module to a ConFrolNet network
using only the NAP, the LEDs are meaningless.

e Steady - indicator is on continuously in the defined state.

e Alternating - the two indicators alternate between the two defined
states at the same time (applies to both indicators viewed together). The
two indicators are always in opposite states, out of phase.

e Flashing - the indicator alternates between the two defined states
(applies to each indicator viewed independent of the other). If both

indicators flash, they must flash together, in phase.

This table describes the 1784-PCIC, -PCICS and -PKTCS network channel
status indicators.
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Table 8.7 1784-PCIC, 1784-PCICS and 1784-PKTCS Network Channel Status Indicators

If Both Channel Status |It Means Take This Action
Indicators Are
Off No power Apply power.

1784-PCIC(S) driver not started 1. Start RSLinx software.

2. Verify that the appropriate driver has been configured

properly in RSLinx software.

1784-PKTCS driver is not installed or the card is |Install the driver and/or configure the card.

not configured

Faulted card 1. Check operating system event log for details of fault (if
the PC’s operating system supports an event log).

2. Cycle power to the PC.

3. Verify that you have firmly inserted the card into a PCI
local bus expansion slot and that the expansion slot
screw is tightened.

4. If fault persists, contact your Rockwell Automation
representative or distributor.

Channel disabled Program network for redundant media, if required
Steady red Faulted card 1. Check operating system event log for details of fault (if

the PC’s operating system supports an event log).
2. Cycle power to the PC.

3. Verify that you have firmly inserted the card into a PCI
local bus expansion slot and that the expansion slot
screw is tightened.

4. If fault persists, contact your Rockwell Automation
representative or distributor.

Alternating red/green

Self-test

None

Alternating red/off One of the following: Check card’s node address and other ControlNet configuration
e incorrect node configuration parameters.
o duplicate ControlNet node address
Steady green Normal operation None
Off Channel disabled Use RSNetWorx software to configure the ControlNet
network for redundant media, if necessary.
Flashing green/off Temporary network errors 1. Check media for broken cables, loose connectors,
missing terminators.
2. If condition persists, refer to the ControlNet Coax
Media Planning and Installation Manual, publication
and CNET-IN002
Flashing red/off Media fault 1. Check media for broken cables, loose connectors,

missing terminators.

2. If condition persists, refer to the ControlNet Coax
Media Planning and Installation Manual, publication
and CNET-IN002.

No other nodes present on network

Add other nodes to the network.

Flashing red/green

Incorrect node address

1. Change card’s node address so that it is less than or
equal to UMAX®.,

2. Stop and restart the card’s driver in RSLinx software
(1784-PCIC and 1784-PCICS only).

Incorrect network configuration

Reconfigure the ControlNet network so that UMAX is greater
than or equal to the card’s node address.

@ UMAX is the highest node address on a ControlNet network that can transmit data.
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1788_CNC’ 1788-CNCR’ This figute shows the status indicators used on the 1788-CNC and
1788-CNF and 1788-CNFR ' 7*% CNCRewds

ControlNet Daughtercards Figure 8.5 1788-CNC, 1788-CNCR Status indicators

NAP
I/0 Status Indicator Module Status Indicator Node Address
/ Switches
1 = 1 .v‘.\s K @é/
1788-CNC mmmo@@g
0|
AT @] B__NA

Network Channel Status Indicators (A and B)

NAP
1/0 Status Indicator Module Status Indicator ~ Node Address
\ Switches
110 l:l @ IV‘I\S Bg
1788-CNCR mwﬂ:og
oot
Aq) B @] B NA
31044
Network Channel Status Indicators (A and B)
NAP
1/0 Status Module Status
Channel A connector  ygicator Indicator Node Address
Switches
T A——— 10 [ Hvs ;
WE.o 4
1788-CNF @ A S0 'é
Loll]ol] oo’
RX X a B NA
Network Channel Status Indicators (A and B)
Node Address
Switches

T A—r B 1

1788-CNFR s
® | romermomen g2e

—m=

o[ [[I]]

R , TX bl

/ / 3115
Channel A Connector Network
Channel

Channel B Connector Status
Indicators

(Aand B)

=

Publication CNET-UMOO01C-EN-P - November 2005



8-18 Troubleshoot Your ControlNet Communication Modules

Publication CNET-UMO0O01C-EN-P - November 2005

Module and 1/0 Status Indicator Interpretation

Status indicators provide information about the card and the network when
you are connected via the BNC connectors.

e Steady - indicator is on continuously in the defined state.

e Alternating - the two indicators alternate between the two defined
states at the same time (applies to both indicators when viewed
together); the two indicators are always in opposite states, out of phase.

e Flashing - the indicator alternates between the two defined states
(applies to each indicator viewed independent of the other); if both
indicators are flashing, they flash together, in phase.

IMPORTANT

Keep in mind that the Module Status indictor reflects the
module state. For example: self-test, firmware update, and
normal operation but no connection established. The
network status LEDs, A and B, reflect network status.
Remember that the host is able to engage in local
messaging with the card although it is detached from the
network. Therefore, the Module Status LED is flashing
green if the host has successfully started the card. Note,
however, that until the host removes reset, all LEDs on the
daughtercard will remain off.

When you view the indicators, always view the Module
Status indicator first to determine the state of the
daughtercard. This information may help you to interpret
the network status indicators. As a general practice, view all
three status indicators (Module Status, I/O Status, and
Network Status) together to gain a full understanding of
the daughtercard’s status.
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This table describes the 1788-CNC, 1788-CNCR and 1788-CNF module and

1/0O status indicators.

Table 8.8 1788-CNC, 1788-CNCR and 1788-CNF Module and 1/0 Status Indicators

If The Module It Means Take This Action
Status (MS)
Indicator Is
Off No power Apply power.
Host is faulted Make sure that the daughtercard is firmly seated in the slot.
Host is holding daughtercard in reset 1. Cycle power.
2. If the indicator remains off, replace the daughtercard
or the host.
Steady red Major fault 1. Cycle powver.
2. If the problem persists, replace the daughtercard.
Flashing red Minor fault No action required (firmware update in progress.)
Firmware update in progress No action required (firmware update in progress.)
Node address switch change — The daughtercard’s | Change the node address switches back to the original
node address switches may have been changed setting. The module will continue to operate properly.
since power-up.
I module firmware Update module firmware with ControlFlash Update utility.
Duplicate node address — The daughtercard’s node 1. Remove power.
address duplicates that of another device.
2. Change the node address to a unique setting.
3. Reapply power.
Steady green Connections established None

Flashing green

No connections established

Establish connections, if necessary.

Flashing red/green

Module is performing self-diagnostics.

Wait briefly to see if problem corrects itself.

If problem persists, check the host. If the daughtercard
cannot communicate with the host, the card may remain in
self-test mode.

If The 1/0 Status
(10) Indicator Is

It Means

Take This Action

Always off

This LED is on during the LED portion of the self-tests.
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Network Channel Status Indicator Interpretation

IMPORTANT

When you connect the module to a ControlNet network
using only the NAP, the LEDs are meaningless.

e Steady - indicator is on continuously in the defined state.

e Alternating - the two indicators alternate between the two defined
states at the same time (applies to both indicators viewed together). The
two indicators are always in opposite states, out of phase.

e Flashing - the indicator alternates between the two defined states
(applies to each indicator viewed independent of the other). If both
indicators flash, they must flash together, in phase.

This table describes the 1788-CNC, 1788-CNCR, 1788-CNF and 1788-CNFR
network channel status indicators.

Table 8.9 1788-CNC, 1788-CNCR, 1788-CNF and 1788-CNFR Network Channel Status Indicators

If Both Channel Status
Indicators Are

It Means

Take This Action

Off Channel disabled Program network for redundant media, if necessary.

Steady green Normal operation None

Flashing green/off Temporary network errors 1. Check media for broken cables, loose connectors,
missing terminators.

2. If condition persists, refer to the ControlNet Fiber
Media Planning and Installation Manual, publication
CNET-IN0O1 or the ControlNet Coax Media Planning
and Installation Manual, publication CNET-IN0O2.
Node is not configured to go online Make sure the network keeper is present and working and
the selected address is less or equal to the UMAXY.
Flashing red/off Media fault 1. Check media for broken cables, loose connectors,

missing terminators.

2. If condition persists, refer to the ControlNet Fiber
Media Planning and Installation Manual, publication
CNET-IN0OO1 or the ControlNet Coax Media Planning
and Installation Manual, publication CNET-IN002.

No other nodes present on network

Add other nodes to the network.

Flashing red/green

Incorrect network configuration

Reconfigure the ControlNet network so that UMAX is greater
than or equal to the card’s node address.

If Either Channel
Status Indicators Are

It Means

Take This Action

Off

You should check the MS indicators

Check the MS indicators.

Steady red

Faulted card

1. Cycle power.

2. If the fault persists, contact your Rockwell
Automation representative or distributor.

Alternating red/green

The card is performing a self-test

None

Alternating red/off

Incorrect node configuration

Check the card’s network address and other ControlNet
configuration parameters.

@ UMAX is the highest node address on a ControlNet network that can transmit data.
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1794_ ACN]_5 and This f}:i;ure shows tcl;e status indicators used on the 1794-ACN15 and
1794-ACNR15 ControlNet ~ !77*+ACNRIS modules
FLEX 1/0 Adapters Figure 8.6 1794-ACN15 and 1794-ACNR15 Status Indicators
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Network Channel Status Indicators Module Status Indicators
This graphic shows a 1794-ACNR15.
The modules use the following 2 status indicators:
e Comm - Communication status indicator for each channel; the
1794-ACN15 module has 1 Comm indicator, and the 1794-ANCR15
module has 2 Comm indicators

e Status - Module status indicator

This table describes the 1794-ACN15 and 1794-ACNR15 communication
status indicatots.

Table 8.10 1794-ACN15 and 1794-ACNR15 Communication Status Indicators

If Both Channel It Means Take This Action
Status Indicators Are
Off Channel disabled Program network for redundant media, if necessary.
Steady green Normal operation None
Flashing green/off Temporary network errors 1. Check media for broken cables, loose connectors,
missing terminators.
2. If condition persists, refer to the ControlNet Coax
Media Planning and Installation Manual, publication
CNET-IN002.
Node is not configured to go online Make sure the network keeper is present and working and
the selected address is less or equal to the UMAX(®.
Flashing red/off Media fault 1. Check media for broken cables, loose connectors,
missing terminators.
2. If condition persists, refer to the ControlNet Coax
Media Planning and Installation Manual, publication
CNET-IN002.
No other nodes present on network Add other nodes to the network.
Flashing red/green Incorrect network configuration Reconfigure the ControINet network so that UMAX is greater

than or equal to the module’s node address.
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If Either Channel It Means Take This Action
Status Indicators Are
Off No power Apply power.

Steady red

Faulted module

1. Cycle power.

2. If the fault persists, contact your Rockwell
Automation representative or distributor.

Alternating red/green

The module is performing a self-test

None

Alternating red/off

Incorrect node configuration

Check the module’s network address and other ControlNet
configuration parameters.

M UMAX is the highest node address on a ControlNet network that can transmit data.

Table 8.11 1794-ACN15 and 1794-ACNR15 Module Status Indicators

This table describes the 1794-ACN15 and 1794-ACNR15 module

status indicatots.

If The Module Status | It Means Take This Action
Indicator Is:
Off Module not communicating due to a power 1. Check the power supply.
supply fault or internal fault.
2. Check the cable connectors.
3. Make sure the module is properly installed on the
DIN rail.
4, If the indicator remains off, replace the module.
Steady green Connections established None

Flashing green

No connections established

Establish connections, if necessary.

Steady red Major fault 1. Cycle power.
2. If the problem persists, replace the daughtercard.
Flashing red I/0 module removed Reinsert the module.

Wrong I/0 module inserted

Replace the wrong module with the correct module.

FLASH program update in progress

Wait for the program update to finish.
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1797-ACNR15 ControlNet This figure shows the status indicators used on the 1797-ACNR module.
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The modules use the following 2 status indicators:

e Comm - Communication status indicator for each channel

e Status - Module status indicator
This table describes the 1797-ACNR15 communication status indicatots.

Table 8.12 1797-ACNR15 Communication Status Indicators

If Both Channel It Means Take This Action

Status Indicators Are

Off Channel disabled Program network for redundant media, if necessary.
Steady green Normal operation None

Flashing green/off Temporary network errors 1. Check media for broken cables, loose connectors,

missing terminators.

2. If condition persists, refer to the ControlNet Coax
Media Planning and Installation Manual, publication
CNET-IN002.

Node is not configured to go online Make sure the network keeper is present and working and
the selected address is less or equal to the UMAXY),

Flashing red/off Media fault 1. Check media for broken cables, loose connectors,
missing terminators.

2. If condition persists, refer to the ControlNet Coax
Media Planning and Installation Manual, publication

CNET-IN002.
No other nodes present on network Add other nodes to the network.
Flashing red/green Incorrect network configuration Reconfigure the ControINet network so that UMAX is greater

than or equal to the module’s node address.
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If Either Channel It Means Take This Action
Status Indicators Are
Off No power Apply power.

Steady red

Faulted module

1. Cycle power.

2. If the fault persists, contact your Rockwell
Automation representative or distributor.

Alternating red/green

The module is performing a self-test

None

Alternating red/off

Incorrect node configuration

Check the module’s network address and other ControlNet
configuration parameters.

M UMAX is the highest node address on a ControlNet network that can transmit data.

This table describes the 1797-ACNR15 module status indicatots.

Table 8.13 1797-ACNR15 Module Status Indicators

If The Module Status | It Means Take This Action
Indicator Is
Off Module not communicating due to a power 1. Check the power supply.
supply fault or internal fault.
2. Check the cable connectors.
3. Make sure the module is properly installed on the
DIN rail.
4, If the indicator remains off, replace the module.
Steady green Connections established None

Flashing green

No connections established

Establish connections, if necessary.

Steady red Major fault 1. Cycle power.
2. If the problem persists, replace the daughtercard.
Flashing red I/0 module removed Reinsert the module.

Wrong 1/0 module inserted

Replace the wrong module with the correct module.

FLASH program update in progress

Wait for the program update to finish.
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Appendix A

Use This Appendix

Read this
chapter for:

I o
.

1756-CN2, 1756-CN2R modules
1756-CNB, 1756-CNBR modules
1769-L32C, 1769-L35CR controllers

1784-PCC, 1784-PCIC, 1784-PCICS,
1784-PKTCS cards

1788-CNx cards
1794-ACN15, -ACNR15 adapters
1797-ANCR adapter

ControINet Connections

Connection Use Over ControlNet

ControlNet communication modules use connections to manage
communication. A connection is a point-to-point communication mechanism
that transfers data between a transmitter and a receiver.

ControlNet communication modules use connections that transfer data from a
Logix application running on one end-node to another device, such as a Logix
application or I/O, running on another end-node.

Connections are allocations of resources that provide faster more reliable
communication between modules than unconnected messages. The
ControlNet communication modules and adapters support both direct and
rack-optimized connections to remote 1/O adapters.

Connected messaging supports the following example functions:

¢ Logix controller message transfer to Logix controller
e 1/0 or produced/consumed tag

e Program upload

e RSLinx DDE/OPC client

e PanelView polling of Logix controller
There are four types of ControlNet connections:

Table A.1 ControlNet Connection Types

Connection Type

Description

Bridged

A connection that passes through the ControlNet module. The end point of the connection could be an
I/0 module, another ControlNet node, another controller or a device on a different network (bridged).

Example: a connection from a controller through a 1756-CNB and 1756-CNBR to another controller.

Rack-optimized

A rack-optimized connection is a connection to a rack or assembly object in the ControlNet module.
Data from selected I/0 modules is collected and produced on one connection (the rack-optimized
connection) rather than on a separate direct connection for each module.

Direct

A connection from a controller to an specific I/0 module (as opposed to a rack-optimized connection).

Produced/consumed tag

A connection that allows multiple controllers to share tags. One controller produces the tag and one or
more controllers consume it.
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The Logix5000 controller supports 250 connections. But the limit of
connections ultimately resides in the communication module you use for the
connection. If a message path routes through a communication module or
card, the connection related to the message also counts towards the
connection limit of the communication module or card.

Connected Messaging Limits

Table A.2 Connected Messaging Limits

Product

Connected Messaging Limits

1756-CN2 or 1756-CN2R

Supports 100 connections.

o 5 controllers can have a rack-optimized connection to the module
5 controllers can have a rack-optimized, listen-only connection to the module

1756-CNB or 1756-CNBR

Supports 64 connections.

o 5 controllers can have a rack-optimized connection to the module
« 5 controllers can have a rack-optimized, listen-only connection to the module

1769-L32C or 1769-L35CR

Built-in ControlNet port only supports 32 communication connections. With these controllers, the number
of end-node connections they effectively support is dependent on the application’s NUT and RPI of the
connection:

If the NUT is And the RPI is The controller’s built-in ControlNet port effectively
supports this many communication connections®

2ms 2ms 0-1

3ms 3ms 1-2

5ms 5ms 3-4

10 ms 10 ms 6-9

14 ms 14 ms 10-12

5ms 20 ms 12-16

4ms 64 ms 31

@ For each NUT/RPI combination, the number of connections supported is listed in a range. The lower number is the number

of connections we recommend you make to maintain reasonable ControlNet port CPU utilization rates. The higher number
is the maximum number of connections possible for that NUT/RPI combination.

1784-PCC Each module supports 31 unscheduled connections.

1784-PCIC Each module supports 128 unscheduled connections.

1784-PCICS Each module supports 128 unscheduled and 127 scheduled connections.

1784-PKTCS Each module supports 128 unscheduled connections and 127 scanlist entries for scheduled connections.
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Product

Connected Messaging Limits

1788-CNx

Each module supports 32 connections, of which 22 connections can be scheduled connections. With
these controllers, the number of end-node connections they effectively support is dependent on the
application’s NUT and RPI:

If the NUT and
the RPI are each

The controllers support a maximum of this
many connections

5ms 3
10 ms 6
20 ms 13
40 ms + 22

In the table above, with a NUT and RPI of 40 ms and greater, the ControlNet card supports 22
communications connections. In this case, the remaining 10 connections can be used for unscheduled

connections.

1794-ACN15, 1794-ACNR15
and 1797-ANCR

Each module supports a maximum 32 end-node connections for messages. With these cards, the number
of end-node connections they support is dependent on the application’s NUT:

At this NUT The cards support this many
end-node connections

2.0-2.99ms 3

3.0-3.99ms 12

4.0 - 7.99ms 20

8.0-100.0 32

Unconnected Messaging Limits

The following limits of unconnected messages are the maximum number of

outstanding unconnected messages. These are unconnected messages that
have been sent to the module and ate being processed and have not yet
generated a response or time-out.

Table A.3 Unconnected Messaging Limits

Product Unconnected Messaging Limits
1756-CN2 or 1756-CN2R Supports up to 20 unconnected messages
1756-CNB or 1756-CNBR Supports up to 20 unconnected messages
1769-L32C or 1769-L35CR Supports up to 6 unconnected messages
1784-PCC Supports up to 50 unconnected messages
1784-PCIC or 1784-PCICS Supports up to 50 unconnected messages
1784-PKTCS Supports up to 50 unconnected messages
1788-CNx Supports up to 20 unconnected messages.
1794-ACN15, 1794-ACNR15 or Supports up to 16 unconnected messages.
1797-ACNR15
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Notes:
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Appendix B

ControlNet Overview

This chapter defines some basic ControlNet concepts and how the
ControlNet network is used for control.

Understand the Control Net ControlNet is a real-time control network that provides high-speed transport
Netw Ork of both time-critical I/O and intetlocking data and messaging data, including

upload/download of programming and configuration data on a single physical
media link. The ControlNet network’s highly efficient data transfer capability
significantly enhances I/O performance and peet-to-peer communication in
any system or application where it is used.

ControlNet is highly deterministic and repeatable, and remains unaffected as
devices are connected or disconnected from the network. This ensures
dependable, synchronized, and coordinated real-time performance.

The ControlNet network is most often used in these types of configurations:

e as the default network for the ControlLogix platform.

e as a substitute/replacement for the Remote I/O (RIO) network,
because ControlNet handles large numbers of I/O points well.

e as a backbone to multiple distributed DeviceNet networks.
e as a peer interlocking network.

e instead of Data Highway Plus.
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Exchange Information
on ControlNet

Publication CNET-UMO0O01C-EN-P - November 2005

ControlNet communication modules use a message-based protocol that
implements a relative path to send a message from the producing module in a
system to the consuming modules. This protocol also allows you to
communicate between devices on ControlNet and DeviceNet or EtherNet/IP
without writing additional application code.

With unscheduled data the device where a message originates such as a
Logix5000 controller, contains the path information that steers the message
along the proper route to reach its consumers.

A full explanation of unscheduled and scheduled data is available on page B-4.

Since the producing module holds this information, other modules along the
path simply pass this information; they do not need to store it. This has two
significant benefits:

¢ You do not need to configure routing tables in the bridging module,
which greatly simplifies maintenance and module replacement.

® You maintain full control over the route taken by each message, which
enables you to select alternative paths for the same end module.

Scheduled data in Logix-based systems use the producer/consumer
networking model instead of a source/destination (master/slave) model. The
producer/consumer model reduces network traffic and increases speed of
transmission. In traditional I/O systems, controllers poll input modules to
obtain their input status. In a Logix system digital input modules are not polled
by a controller. Instead, they produce (multicast) their data either upon a
change of state (COS) or periodically. The frequency of update depends upon
the options chosen during configuration and where on the network the input
module resides. The input module, therefore, is a producer of input data and
the controller is a consumer of the data.

The controller can also produce data for other controllers to consume. The
produced and consumed data is accessible by multiple controllers over the
Logix backplane and over the ControlNet network. This data exchange
conforms to the producer/consumer model.
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A ControlNet link’s most important function is to transport time-critical
control information, such as I/O data and control intetlocking. Other
information (non-time-critical messages such as program uploads and
downloads) is also transported but does not interfere with time-critical
messages because of ControlNet’s transmission of scheduled and unscheduled
data.

On a ControlNet link, information is transferred between nodes by
establishing connections. Each message sent by a producer contains a
Connection ID (CID). Nodes that have been configured to recognize the CID
consume the message, therefore becoming consumers.

Media access to the network is controlled by a time-slice access algorithm,
Concurrent Time Domain Multiple Access (CTDMA), which regulates a
node’s opportunity to transmit in each network update interval (NUI). You
configure how often the NUI repeats by selecting a network update time
(NUT) in milliseconds.
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Network Update Time (NUT)

The network update time (NUT) is the smallest repetitive time interval in
which data can be sent on the ControlNet network. It represents the fastest
possible update rate for scheduled data transfers on that network. For
example, a network that runs with a 5ms NUT cannot send scheduled data at a
rate faster than 5ms. It can, however, send data at a slower rate. The minimum
NUT you can specify is 2ms. The NUT is divided into three parts:

Table B.1 NUT(Network Update Time) Structure

This part of the NUT Lets

Scheduled Every scheduled node (on a rotating basis in sequential order) one guaranteed opportunity to transmit per NUT.

Information that is time-critical is sent during this part of the interval.

Unscheduled All nodes transmit on a rotating basis in sequential order. This rotation repeats until the time allotted for this
portion is used up.

The amount of time available for the unscheduled portion is determined by the traffic load of the scheduled
portion. ControlNet guarantees at least 1 node will have the opportunity to transmit unscheduled data every
NUT.

Information that can be delivered without time constraints is sent during this part of the interval.

Maintenance The node with the lowest address transmits information to keep the other nodes synchronized. This time is
automatically subtracted from your NUT. However, the time required for network maintenance is small
(microseconds) when compared to that used for the scheduled and unscheduled portions of the NUT.

Figure B.1 NUT Structure
Boundary Moves According to
/ Scheduled Traffic Load

Start

e Scheduled Traffic

o Each Device
Transmits Only
Once

o Unscheduled
Traffic

31446

e Network
Maintenance

Requested Packet Interval (RPI)

The RPI is the update rate specified for a particular piece of data on the
network. The RPI can be specified for an entire rack of I/O (using a
rack-optimized connection), for a particular module (using a direct
connection) or peet-to-peer data. When you add a module to the I/O
configuration of a controller, you must configure the RPI. This value specifies
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how often to produce the data for that module. For example, if you specify an
RPI of 50ms, every 50ms the I/O module sends its data to the controller
and/or the controller sends its data to the I/O module.

Set the RPI only as fast as needed by the application. The RPI also determines
the number of packets per second that the module will handle on a
connection. Each module has a limit of how many packets it can handle petr
second. If you exceed this limit, the module cannot open any more
connections.

Keep in mind that the faster your RPI, the more network bandwidth used. So
only set the RPI as fast as necessary to avoid draining the network bandwidth
unnecessatily. For example, if your application uses a thermocouple module
that has data change every 100ms, do not set the RPI for that node at 5ms
because the network bandwidth is used for data transmissions that are mostly

old data.

IMPORTANT You cannot set the RPI to a rate faster than the NUT. The
network cannot send data at a rate that is faster than NUT.

When you run RSNetWorx for ControlNet software an Actual Packet Interval
(AP]) is calculated. The API is equal to or faster than the RPI.

Actual Packet Interval (API)

The API is the actual update rate for a particular piece of data on the network.
ControlNet will set this rate equal to or faster than the RPI, based upon the
binary multiple of the NUT which is the next fastest rate at which a module
can send data. If this can not be done, ControlNet will provide feedback that
the configuration can not be supported.

Understand the Effect of the NUT on the API

The following example illustrates how the NUT affects the API. A module on
the network can produce data only at binary multiples of the NUT to a
maximum of the NUT multiplied by 128. These multiples are referred to as
“rates” on ControlNet. Therefore, in the example of a NUT of 5ms, the
module can send data at the following rates:
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Table B.2 NUT Example Data Rates

With this NUT And this multiple The Module Can Send
Data at this Rate
5ms 1 5ms
2 10ms
4 20ms
8 40ms
16 80ms
32 160ms
64 320ms
128 640ms

In our example, if you specify an RPI of 25ms, then the network produces an
API of 20ms, which is the next fastest rate at which the module can send data.
The module places the data on the network at every fourth network update
interval to produce the 20ms API. Similarly, if you specify an RPI of 150ms,
the network produces an API of 80ms.

Schedule the Network

Connections over ControlNet can be:

e scheduled - data transfers occur at specific times
or

e unscheduled - data transfers occur when the network can accommodate
the transfer

To use scheduled connections, you must schedule the ControlNet network via
RSNetWorx for ControlNet software. For more information on how to
schedule a ControlNet network with RSNetWorx for ControlNet software, see
the section Use RSNetWorx for ControlNet Software.

You must use RSNetWorx for ControlNet software to enable any connection
in a remote chassis. In addition, RSNetWorx software transfers configuration
information for the remote modules, verifies and saves NUT and other
user-specified network parameters, and establishes a schedule that is compliant
with the RPIs and other connection options specified for each module.

IMPORTANT RSNetWorx software must be run whenever a scheduled

connection is added to, removed from, or changed in your
system.
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Control of Scheduled 1/0

Scheduled connections allow you to send and to receive data repeatedly at a
predetermined rate. You can use the 1756-CNB or the 1756-CN2 module to
control scheduled I/O when you use it in conjunction with a ControlLogix
controller. When you place the module in the I/O configuration list of a
ControlLogix controller and configure a second ControllLogix chassis, with a
remote 1756-CNB or 1756-CN2 module, on the same ControlNet network,
you can petform remote control operations on the 1/O, ot to a second
controller, in the second chassis.

In this situation, the ControllLogix controller and the 1756-CN2 module in the

local chassis together act as a scanner, while the 1756-CN2 module in the
remote chassis with the I/O plays the role of an adapter.
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Understand the Network Keeper

Every ControlNet network requires at least one module that stores
programmed parameters for the network and configures the network with
those parameters at start-up. This module is called a “keepet” because it keeps
the network configuration. RSNetWorx for ControlNet software configures
the keeper.

To avoid a single point of failure, ControlNet supports multiple redundant
keepers. The following ControlNet communication modules are keeper cable
devices:

e 1756-CN2(R) modules

1756-CNB(R) modules

1769-1.32C and 1769-1L35CR controller
1784-PCICS and 1784-PKTCS cards
1788-CNx cards

PLC-5C module

On a multi-keeper network, any keeper capable module can keep the network
at any legal node address (01 to 99). The multi-keeper capable node with the
lowest node address becomes the active keeper provided it is valid. It has been
configured by RSNetWorx software and that configuration is the same as that
of the first keeper that became active after the network was formed or
reconfigured by RSNetWorx software.

If the active keeper is taken off the network, a valid back-up keeper can take
over for it and continue to act as keeper. As long as at least one valid
multi-keeper device is present on the network, new scheduled connections can

be established.
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To see a list of valid keeper devices on your network, do the following steps:
1. Go online in RSNetWorx for ControlNet software.

2. Access the Keeper Status for the network.

=% *ControlNet.xc - RSNetWorx for ControlNet
H File Edit W Device Diagnostics Tools  Hel
A. Click Network. Network Device Disg Tocks _telp

2 ‘ = - | Single Pass Browse:

Continuous Browse:

B. Click Keeper Status. ¥ Edits Encl25 Crine F10

Metwork Up Enzble Edits
Cancel Edits

Ungchedule

Z@]I&

Upload From Metwork

Download ta Metwork
Hardvare D

i

load Minirur to Metwork. ..
K katus. ..

=5 ControlMe

Cateq Scanner Signature Status, ..

! s
e Properties...

The Keeper Status screen appears with a list of all nodes on the network
and indications of whether the nodes are:

e Keeper Capable Nodes
e Active Keeper
¢ Valid Keepers

The screen below shows an example of the Keeper Status screen.

Keeper, Status Elgl

F.eeper signatures are uzed to identify the network, configuration and engure
that all keeper capable devices are synchronized on the network. This dialog
provides inzights into the keeper mismatch messages that appear in the
Messages view.

F.eeper Capable Mode | Active Feeper | Valid Keeper | Keeper Signatu #
Offline File

04 KO YES 0=Ea50693a
05 MO YES 0=Ea50693a
& NO YES 0=Ea50693a
07 KO YES 0=Ea50693a
10 MO YES O=Ea50693a
1 KO YES 0=Ea50693a
16 MO MO 0:86cE3e36
an [1in} KM Bl~F mormmman 3
£ ¥

Refrezh Update Keeper | Cloze | Help
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Default Parameters

When a ControlNet network is powered-up for the first time, it comes up with
a default set of ControlNet parameters capable of sending only unscheduled
data. The default set of network parameters in all ControlNet devices, is:

e Network Update Time (NUT) = 100ms
¢ Scheduled Maximum Node Address (SMAX) =0

The SMAX is the highest network address of a node that can use the
scheduled service.

e Unscheduled Maximum Node Address (UMAX) = 99
The UMAX is the highest network address of a node that can

communicate on the ControlNet network. The UMAX must be set
equal to or higher than the SMAX.

e Assumed maximum cable lengths and maximum number of repeaters
With this default ControlNet network, you can have unscheduled

communication between the vatious devices on the network by using such
software packages as RSNetWorx for ControlNet, RSLogix5000 and RSLinx.

IV s Gd | he ControlNet network should be conﬁgured using
RSNetWorx for ControlNet software to improve

performance.

At 2 minimum, we recommend that the Unscheduled
Maximum Node Address (UMAX) be set equal to the
highest node address on the network. Leaving this
parameter at the default value of 99 will waste bandwidth
and reduce system performance.

We also recommend setting the Scheduled Maximum Node
Address (SMAX) to a value 3 or 4 above the highest
scheduled node address to allow you to expand the network
in the future.
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ControlNet Capacity

and Topology

When planning a ControlNet network, you should consider the following:

e topology

e number of nodes

e distances

® connections

Topology

ControlNet supportts a vatiety of topologies, including trunkline/dropline, star,
tree, and ring redundancy. In its simplest form, ControlNet is a trunkline, to
which you connect nodes with a tap and a 1-meter dropline, as shown in the
figure Example ControlNet System Trunkline/Dropline Topology.

Repeaters are required to create other topologies, as shown in the figures
Example ControlNet System Star Topology (star) and Example ControlNet
System Ring Topology (ring).

TIP

e Coax repeaters are typically used in trunkline and star

topologies. Refer to publication CNET-IN002,
ControlNet Coax Media Planning and Installation
Guide, for more specific information on coax
topologies you can create.

Using fiber media allows you to configure your network
in trunkline and star topologies and is the only method
of implementing ring redundancy. You can only use the
1786-RPFRL and 1786-RPFRXL repeaters in a ring,

Refer to publication CNET-IN001, ControlNet Fiber

Media Planning and Installation Guide, for more
information on fiber media and topologies.
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Figure B.2 Example ControlNet System Trunkline/Dropline Topology
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Figure B.4 Example ControlNet System Ring Topology
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Number of Nodes

Each ControlNet network supports up to 99 nodes. Logix5000 controllers
support multiple ControlNet networks, giving you the flexibility to add more
nodes to your ControlNet network, or to boost performance.

Distances

In a ControlNet network, the maximum distance depends on the number of
nodes on a segment; a segment is a section of trunk between 2 terminators.
Use repeaters to add more segments or gain more distance.

Use this figure to determine whether repeaters are required.

Maximum Allowable Segment Length = 1000m (3280ft) - 16.3m (53.4ft) X [Number of Taps - 2]

1000 (3280) —{—
= Add a Repeater
E 750 (2460) ——
s
(=]
5 500(1640) —+— o Repeater
é 250 (820) Required
% 1
] I > 48 30014-M

Note: This graph assumes 1786-RG6 usage.



Appendix C

Determine Your ControlNet
Media Requirements

Use This Append| X Use this appendix to determine your network media requirements.
For More Information See Page
Determine How Many Taps You Need C-4
Connect Programming Devices C-5
Determine What Type of Cable You Need C-6
Determine Trunk Cable Section Lengths C-7
Determine if You Need Repeaters C-10
Determine How Many Trunk Terminators You Need C-11
Determine What Type of Connectors You Need C-15
Use Redundant Media C-17
Application Considerations C-20

After reading this appendix, consult engineering drawings of your facility for
specific information concerning the best location to install the ControlNet
network.

Al [ he ControlNet cable system is a ground-isolated network.

Proper selection of cable, connectors, accessories, and
installation techniques are necessary to make sure it is not
accidentally grounded. If conditions occur where other
means are needed to ensure no metal to ground
connections, items like blue tape can be used. Any
accessoties should have a dielectric rating of greater than
500 V.
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Design a ControlNet Media
System
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The design of a ControlNet media system is a process of measurement and
judgement. The objective is to select the ControlNet media that will serve as
the foundation for the network operations. When designing a network for an
application, you must address the following deciding factors to assure a steady
control foundation:

e Application Requirements
e Media Needs

e ControlNet Media Components

Application Requirements

Application requirements are environmental factors that, if not considered in
the network design, could limit or prevent network operation. Application
requirements are important in making the following decisions:

e What type of cable is needed?

e What type of cable connectors are needed?

The following application requirements should be factored into a network
design as well:

e High ambient temperature
e EMF noise
e Flooding

e Hazardous environments

Media Needs

Media needs are the physical requirements of a network and are measured
against the limitations of the media used. If the media needs are addressed
without regarding the media limitations, then this oversight could result in a
weak or unusable signal that could halt network operation. Media needs are
important in making the following decisions:

e How much cable is needed?

e How is the programming device connected?
The following media needs should be factored into a network design:

e Network length from first device to last device

e Ability to configure the network from any device connected to the
network
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ControlNet Media Components

ControlNet network media components provide flexibility when designing a
communication network for a particular application. A ControlNet network
consists of a combination of the media components listed in the following

table.

Table C.1 ControlNet Media Components

Component

Definition

Trunk cable

A bus or central part of a network media system that serves as a
communication channel between any two points on a network.

Cable connector

A piece of hardware for mating and demating network media and
devices.

Repeater

A piece of hardware that receives a signal on a cable, amplifies the
signal, and then retransmits it along the next segment of the cable.

Terminator

A piece of hardware attached to the end-points of a network to
absorb signals so that they do not reflect back to create interference
with other signals.

Tap

A piece of hardware that acts as a communication link between the
network and a device, extracting a portion of the signal from the
trunk cable.

Node

A connection point with the programmed or engineered capability to
recognize and process incoming data or transmit data to other
nodes.
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Determine How Many Taps The number of taps you need depends on the number of devices you want to

You Need

segment.

connect to the network. You need a tap for each node and fiber hub on a

If you plan to add nodes at a later date, you should consider ordering and
installing the cable and connectors for these additional nodes when you install
the initial network. This will minimize disruption to the network during

operation.

IMPORTANT

A disconnected drop cable can cause noise on the network.
Because of this, we recommend having only one
unconnected drop cable per segment for maintenance
purposes. Be sure to keep the dust cap on any unconnected
drop cable. If your cable system requires more than one
unconnected drop cable, unused drop cables should be
terminated with a tap terminator, such as the 1786-TCAP.

TIP

If you are planning future installation of additional nodes,
do not install the tap. Instead, install a BNC bullet
connector. For more information on BNC connectors, see
the section Determine What Type of Connectors You
Need.

Each tap kit contains:

Figure C.1 Contents of a Tap Kit

Tap
(1786-TPR, -TPS, -TPYR, -TPYS)
(1797-TPR, -TPS, -TPYR, -TPYS

Dust Cap

For noise suppression, ferrite beads
are molded on the drop cable.
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These tap kits ate available:

Figure C.2 Available Tap Kits

Straight T-taps Straight Y-tap Right-angle T-tap Right-angle Y-tap

41330

1786-TCT2BD1 1786-TPS 1786-TPYS 1786-TPR 1786-TPYR
1797-TPS 1797-TPYS 1797-TPR 1797-TPYR
Connect Programm I ng Programming devices in non-hazardous areas may be connected to the
D eVi ces ControlNet cable system through a 1784-PCIC, 1784-PCICS or 1784-PCC

communication card. The 1784-PCIC, 1784-PCICS and 1784-PKTCS cards
connect to the network using a ControlNet tap.

Figure C.3 1784-PCICS Communication Card on Coax Media

Using a 1784-PCICS Communication Card on Coax Media

Programming 1784-PCICS
Terminal

Node

41331
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Determine What Type of
Cable You Need

Publication CNET-UMO0O01C-EN-P - November 2005

There are several types of RG-6 quad shield cable that may be appropriate for
your installation, depending on the environmental factors associated with your
application and installation site.

IV sr N Gdl You should install all wiring for your ControlNet cable

system in accordance with the regulations contained in the
National Electric Code (or applicable country codes), state
codes, and applicable municipal codes. All metal
connectors must be insulated from the ground.

Table C.2 Determine Cable Types

For Use This Cable Type
Light industrial applications Standard-PVC CM-CL2
Heavy industrial applications Lay-on Armoured and

Interlocking Armour

High and low temperature applications, as well as corrosive | Plenum-FEP CMP-CL2P
areas (harsh chemicals), low smoke generation and low
flame spread

Festooning or flexing applications High Flex

Moisture resistant applications; direct burial, with flooding | Flood Burial
compound, fungus resistant
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. A segment is comprised of several sections of trunk cable separated by taps
Determlne Trunk between 75Q terminators. The total cable length of a segment is equal to the
Cable Section sum of all of the trunk-cable sections.

Lengths

Figure C.4 Taps and Trunk Cable Sections

Tap Tap Tap

\

30094-m

el  When determining the cable length of trunk-cable sections,

make sure you measure the actual cable path as it is routed
in your network. Consider vertical dimensions as well as
horizontal dimensions. You should always calculate the
three-dimensional routing path distance when determining
cable lengths.

For intrinsically-safe applications, make sure to cover all
exposed metal with either the intrinsically safe sheaths or
other forms of insulation.

Select the shortest path for routing the cable to minimize the amount of cable
you need. The specific details of planning such a cable route depends on the
needs of your network.
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The total allowable length of a segment containing standard RG-6 quad shield
cable depends upon the number of taps in your segment. There is no
minimum trunk-cable section length requirement. The maximum allowable
total length of a segment is 1,000 m (3280 ft) with two taps connected. Each
additional tap decreases the maximum length of the segment by 16.3 m (53 ft).

The maximum number of taps allowed on a segment is 48 with a maximum
length of 250 m (820 ft).

Maximum Allowable Segment Length = 1000 m (3280 ft) - 16.3 m (53.4 ft) X [number of taps - 2]
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1000 (3280)
750 (2460) |
500 (1640) |

250 (820) -

Segment Length m (ft)

i i i i 30014-m
2 16 32 48
Number of Taps

EXAMPLE If your segment requires 10 taps, the maximum segment
length is:

1000 m (3280 ft) - 16.3 m (53.5 ft) x [10 - 2]
1000 m (3280 ft) - 130.4 m (427.7 ft) = 869.6 m (2852.3 ft)




Determine Your ControlNet Media Requirements ~ C-9

The amount of high-flex RG-6 cable you can use in a system is less than the
amount of standard RG-6 cable due to higher attenuation, so you should keep
high-flex cable use to a minimum. Use BNC bullet connectors to isolate areas
that require high-flex RG-6 cable from areas that require standard RG-6 cable;
this allows the high-flex RG-6 section to be replaced before flexture life is
exceeded.

An allowable total length of RG-6 flex cable segment in your application can
be determined using the equation below. Each additional tap decreases the
maximum length of the segment. The maximum number of taps allowed on a
segment is 48. Each additional tap decreases the maximum length of the
segment by different lengths depending on the attenuation of your high-flex
cable.

(20.29 db - [Number of Taps in Segment * .32 db])

Maximum Allowable Segment Length of Cable =
Cable Attenuation @ 10 MHz Per 304 m (1000 ft)

Cable attenuation is defined as the signal loss measured at 10 MHz per 1000 ft
(304 m) of cable.

VAN  If your segment requires 3 taps using 1786-RG6F/B(U

cable, the maximum segment length is:
(20.29 db - [3 X.32 db]) / (13.5 db/1000)
(19.33 db) / (13.5 db/1000) = 1431.8 ft (436 m)

@ 1786-RG6F/B cable has an attenuation of 13.5 db/1000 ft at 10 MHz. 1786-RG6 cable has an attenuation of
5.99 db/1000 ft at 10 MHz.
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Determine if You
Need Repeaters

Segment Length m (ft)

Segment 1
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You can install repeaters on a segment to increase the total trunk-cable length
or number of taps. This creates another segment. You need to install repeaters
if your system requires more than 48 taps per segment, or a longer trunk cable
than the specifications allow.

1000 (3280) |

750 (2460) |-

500 (1640) -

250 (820) I

Repeater Required

Repeater Not Required

I
32 16 48

Number of Taps

The maximum number of addressable nodes per network is 99. Since repeaters
do not require an address, they do not count against the total of 99. Repeaters
do require a tap and, therefore, can affect the length of the segment.

Segment2 | eee

—I

\ eece H 43623
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Determine How

Many Trunk Terminators

You Need

You must use 75Q2 trunk terminators (cat. nos. 1786-XT and 1797-XT) to
terminate each segment for the ControlNet cable system. You need two XT
terminators per segment because you need one for each end of the segment.

1786-XT EEE@

-¢—— Intrinsically Safe Sheath 43625
(1797-XT Only)

After you have determined how many segments will be in your network,
multiply this number by two to figure out how many terminators you will need
for your network.

Be sure to cover the exposed metal using the intrinsically safe sheath provided
with each terminator in order to comply with intrinsic safety standards. The
1786-XT and 1797-XT trunk terminators are the same mechanically and
electrically. You can mix these terminators in non-intrinsically safe
environments. However, you must only use the 1797-XT terminators in
intrinsically safe environments to maintain your application’s Ex rating,

Configure Your Link With Repeaters

When you configure your link using repeaters, you can install them in one of
three ways:

You Can Install Use a Maximum of See
Repeaters In

Series 20 repeaters Install Repeaters In Series

Parallel 48 repeaters Install Repeaters In
Parallel

A combination of series | 20 repeaters in series; 48 | Install Repeaters In A

and parallel repeaters in parallel Combination Of Series
And Parallel

IMPORTANT TR repeater can be connected to a segment at any tap
location.
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Install Repeaters In Series

When you install repeaters in series, you can install a maximum of 20
repeaters (or 21 segments) to form a link. In the link below:

e there are 3 repeaters in series (A, B and C)

e segments 1 and 4 each have 2 taps and each = 1000 m (3280 ft)
maximum length

e segments 2 and 3 each have 3 taps and each = 983.7 m (32206.6 ft)
maximum length

Figure C.5 Repeaters in Series

Device 1 Device 2 Device 3

[l il i
Segment 2

o B cHe o
h{y@lﬂ[ﬂ U EW

Repeater B Repeater C
i B cHe 5 ~ oo lon B ool 2
eV|ce4 T ] 8 oo | @LT

Device 5
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42306

For any given architecture, the highest number of repeaters that a message
might travel through to get from any single node to another determines the
number of repeaters in seties.
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Install Repeaters In Parallel

When you install repeaters in parallel, you can install a maximum of 48
repeaters (the maximum number of taps per 250 m segment) to form a link.
shows an example of repeaters used in parallel.

Figure C.6

Repeater A Repeater B Repeater C Repeater D

ot B o ot B o CH B CHe

=
T
oo

42307

Device 1 Device 2 Device 3

Repeaters A and B are in parallel off of segment 1. This network also has a
maximum of 2 repeaters in series because the highest number of repeaters a
message can travel through between any two nodes is 2. For example: if a
message travels from device 1 to device 2 or 3, it travels through 2 repeaters.
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Repeater D

Install Repeaters In A Combination Of Series And Parallel

You can install repeaters in a combination of series and parallel connections
following the guidelines listed for each to form a link. For mixed topologies
(series and parallel) the maximum number of repeaters in series between any

two nodes is twenty.

Figure C.7 Repeaters In A Combination Of Series And Parallel

Segment 3

Repeater F

Repeaters D, Eand F are
installed in parallel.

Repeater A Repeater B

e ——n i

Segment 2

Repeater C

Repeaters A, Band C
are installed in series

M

=

and connected to the
repeaters in parallel via
segment 6.

Segment 4
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=T

CHI O CH2

Segment 5

oo

 — o
CH1 o CH2

This network has a maximum of 5 repeaters in series because the highest
number of repeaters a message can travel through between any two nodes is 5.
For example: if a message travels from device 1 or 2 to device 4, it travels

through 5 repeaters.
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Determine What Type
of Connectors You
Need

Depending on the type of connection you need to make, you can select from
multiple Rockwell Automation ControlNet connectors. The following are
examples of connections you may need to make in your ControlNet
application:

e IP20 BNC connections

e make ControlNet segments using copper coax media

e make water-tight (IP67), ruggedized TNC connections

e make pre-made, short-distance fiber media connections

e make connections to devices in your network in a hazardous
environment

e isolate a ControlNet segment from a hazardous area to a non-hazardous
area

To see a full list of the connectors available for these and any other
connections in your ControlNet application, see the NetLinx Selection Guide,
publication number NETS-SG001.

EXAMPLE In this example, ControlNet cable:

e enters and exits the panel enclosure from the side using
isolated-bulkhead connectors

e contains two adjacent taps connected by a barrel
connector

e reserves one future tap location with a bullet connector
e makes a sharp bend with a right angle connector

Cable Enters and
Exits From the Side

Panel wall

o Isolated Bulkhead

) -<\
Bullet Connector Connectors

Barrel
Connector

Right Angle
Connectors 20091-m
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ATTENTION

Do not let any metallic surfaces on the BNC connectors,
plugs, or optional accessories touch grounded metallic
surfaces. This contact could cause noise on the network.
All exposed metal must be covered with either intrinsically
safe blue sheaths or another form of sufficient insulation.

IMPORTANT

E
A
oo

If you are installing a bullet connector for future tap
installations, count the bullet as one of the tap allotments
on your segment (and decrease the maximum allowable
cable length by 16.3 m [53.5 ft]).

This helps you avoid reconfiguring your network when you
install the tap.
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UseRedundantMedia

You can run a second trunk cable between your ControlNet nodes for
redundant media. With redundant media, nodes send signals on two separate
segments. The receiving node compares the quality of the two signals and
accepts the better signal to permit use of the best signal. This also provides a
backup cable should one cable fail.

Trunk cables on a redundant cable link are defined by the segment number and
the redundant trunk-cable letter.

Actual ControlNet products are labeled with these icons ? T Z

(the shaded icon representing redundant media).

In this figure, the redundant cable trunk cable is trunk cable B. T

Figure C.8 Redundant Media

Trunk Cable A q?

To use redundant media, all nodes must support redundant media. 43629
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Observe these guidelines when planning a redundant media system in a
hazardous area.
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e Route the two trunk cables (trunk cable A and trunk cable B) differently

to reduce the chance of both cables being damaged at the same time.

Each node on a redundant-cable link must support redundant coax
connections and be connected to both trunk cables at all times. Any
nodes connected to only one side of a redundant-cable link will result in
media errors on the unconnected trunk cable.

Install the cable system so that the trunk cables at any physical device
location can be easily identified and labeled with the appropriate icon or
letter. Each redundant ControlNet device is labeled so you can connect
it to the corresponding trunk cable.

Both trunk cables (trunk cable A and trunk cable B) of a
redundant-cable link must have identical configurations. Each segment
must contain the same number of taps, nodes and repeaters. Connect
nodes and repeaters in the same relative sequence on both trunk cables.

Each side of a redundant-cable link may contain different lengths of
cable. The total difference in length between the two trunk cables of a
redundant-cable link must not exceed 800m (2640 ft).
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Figure C.9

Segment 1

Trunk Cable A :?

Terminators

Trunk Cable B =

||||’,z||gw|a [i[im

Repeater B
R I —

oo |on B oo [;%

Repeater A —
C ) [

oo |on B ow o8 Jon B ow

LY

\0

Node

Trunk Cable B?
il

runk Cable A= ?

il &nﬁnzﬂlb

Terminators

3 [ --— Terminators
Segment 2 43650

To use redundant media, all nodes must support redundant media.

IMPORTANT Make sure you do not mix A and B cable connections in a

redundant operations. A node supporting redundant
trunk-cable connections will function even if trunk cable A
is connected to the B connector on the node and
vice-versa. However, this makes cable fault indications (on
the hardware or in software) difficult to interpret and
makes locating a bad cable segment extremely difficult.

When in redundant cable mode, each node independently
decides whether to use channel A or channel B. This
decision is based on error counters internal to each node.
Redundant cabling is only valid if there is only one fault on
the network. In other words, if you have a proper
redundant cabling system and you remove node 3 on trunk
A and node 4 on trunk B the system will not operate
correctly because a double failure has occurred.

Publication CNET-UMO0O01C-EN-P - November 2005



C-20  Determine Your ControlNet Media Requirements

Appl ication Considerations The guidelines in this section coincide with the guidelines for “the installation
of electrical equipment to minimize electrical noise inputs to controllers from
external sources” in IEEE standard 518-1982. When planning your cable
system there are certain installation considerations depending on your
application. There are three categories of conductors:

Table C.3 Conductor Categories

Category Includes

1 o ac power lines

o high-power digital ac 1/0 lines

o high-power digital dc 1/0 lines

power connections (conductors) from motion drives to motors

2 ¢ analog I/0 lines and dc power lines for analog circuits
o low-power digital ac/dc I/0 lines
o low-power digital I/0 lines
¢ ControlNet communication cables

3 ¢ low-voltage dc power lines

communication cables to connect between system components
within the same enclosure

These guidelines apply only to noise coupling, Intrinsic

safety requirements for cable mounting are of the highest
priority.
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General Wiring Guidelines

Follow these guidelines with regard to noise coupling. Intrinsic safety
requirements should prevent most or all of these situations from occurring,
They are provided as a general reference for wiring;

e If it must cross power feed lines, it should do so at right angles.

e Route at least 1.5 m (5 ft) from high-voltage enclosures, or sources of
rf/microwave radiation.

e If the conductor is in a metal wireway or conduit, each section of that
wireway or conduit must be bonded to each adjacent section so that it
has electrical continuity along its entire length, and must be bonded to
the enclosure at the entry point.

For more information on general wiring guidelines, see the Industrial
Automation Wiring and Grounding Guidelines, publication 1770-4.1.

Wire External To Enclosures

Cables that run outside protective enclosures are relatively long. To minimize
cross-talk from nearby cables, it is good practice to maintain maximum
separation between the ControlNet cable and other potential noise
conductors. You should route your cable following these guidelines:

Table C.4
Is the cableina Route Your From Noise Sources of This Strength
contiguous metallic Cable at Least
wireway or conduit?
Yes 0.08 m (3in) Category-1 conductors of less than 20 A
0.15m (6 in) ac power lines of 20 A or more, up to 100
KVA
0.3m(12in) ac power lines greater than 100 KVA
No 0.15m(6in) Category-1 conductors of less than 20 A
0.3m(12in) ac power lines of 20 A or more, up to 100
KVA
0.6 m (24 in) ac power lines greater than 100 KVA
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Wire Inside Enclosures

Cable sections that run inside protective equipment enclosures are relatively
short. As with wiring external to enclosures, you should maintain maximum
separation between your ControlNet cable and Category-1 conductors.

When you are running cable inside an enclosure, route conductors external to
all raceways in the same enclosure, or in a raceway separate from Category-1
conductors.

Table C.5 Cable Routing Distances

Route your cable at least this distance: | From noise sources of this strength:

0.08 m(3in) Category 1 conductors of less than 20 A

0.15m (6 in) ac power lines of 20 A or more, up to 100
KVA

0.6 m (24 in) ac power lines greater than 100 KVA

Surge Suppression

Transient electromagnetic interference (emi) can be generated whenever
inductive loads such as relays, solenoids, motor starters, or motors are operated
by “hard contacts” such as push-button or selector switches. These wiring
guidelines assume you guard your system against the effects of transient emi by
using surge-suppressors to suppress transient emi at its source.

Inductive loads switched by solid-state output devices alone do not require
surge suppression. However, inductive loads of ac output modules that are in
series or paralle]l with hard contacts require surge-suppression to protect the
module output circuits as well as to suppress transient emi.

Ferrite Beads

Ferrite beads can provide additional suppression of transient emi. Fair-Rite
Products Corporation manufactures a ferrite bead

(part number 2643626502) which can be slipped over category-2 and
category-3 (RG-6 type trunk cable) conductors. You can secure them with
heat-shrink tubing or tie-wraps. A cable transient emi induced onto the cable
can be suppressed by a ferrite bead located near the end of the cable. The
ferrite bead will suppress the emi before it enters the equipment connected to
the end of the cable.
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Order Components

Now that you are ready to begin ordering components, use these guidelines to
help you select components.

General Planning

The ControlNet cable system is isolated from earth and must be protected
from inadvertent ground connections.

Segment Planning

all connections to the trunk cable require a tap
taps may be installed at any location on the trunk cable
tap drop-cable length must not be changed (fixed at 1 meter)

maximum number of taps = 48, with 250 m (820 ft) of standard RG6
trunk cable

maximum trunk-cable length of standard RG6 trunk cable = 1000 m
(3280 ft), with 2 taps

75Q trunk terminators ate required on both ends of a segment

one tap with an unconnected drop cable may be installed for
maintenance purposes

use ControlNet tap terminators (1786-TCAP) for all other unconnected
drop cables

use BNC bullet connectors at future tap locations

do not mix redundant and non-redundant nodes when redundant
cabling is desired

avoid high noise environments when routing cables

Link Planning

maximum of 99 nodes (excluding repeaters)

repeaters require a tap but are not counted as nodes — they are included
in the number of devices allowed per segment (48)

repeaters may be installed at any tap location along a segment
there can only be one path between any two points on a link

the configuration of both sides of a redundant segment must be the
same

the total cable difference between the two sides of a redundant link can
not exceed 800 m (2640 ft)
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Notes:
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Appendix D

Control 1771 1/0 Over ControlNet

Use this appendix to monitor and control I/O devices that are wited to 1771

I/O modules when a:

Use This Appendix

e 1756-CN2(R) or the 1756-CNB(R) module connects the local chassis to
a ControlNet network.

e 1771-ACN(R)15 adapter connects the 1771 I/O modules to the same
ControlNet network.

ControlLogix Chassis with 1771-ACN(R)15 Adapter
1756-CN2(R) Module

HHHCE 8

‘ 42518

ControlNet Network

How to Use This Procedure If you have not already done so in a previous procedure, do the following

preliminary task:
e Add the Local 1756-CN2(R) or 1756-CNB(R) Module |
To complete this procedure, do the following tasks:

e Add the 1771-ACN(R)15 Module
e Communicate with Block Transfer Modules, using either of these
procedures:
— Read or Write Data To or From a Block Transfer Module Via a
Message Instruction

e Address I/O
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Add the Local 1756-CN2(R) For more information on how to do this, see the section Add Local and
or 1756-CN B(R) Module Remote ControlNet Modules in the chapter Control I/O.

Add the 1771_ACN(R)15 To transfer discrete data between remote 1771 I/O and the Controllogix

Module controller in the local chassis (via the 1756-CN2(R), 1756-CNB(R) module),
you need to add a remote 1771-ACN(R)15 ControlNet adapter to the I/O
configuration.

1. Add the 1771-ACN(R)15 module.

RSLogix 5000 - My_Project [1756-L63]*

| FEille Edit View Search Logic Communications Too

EECE R -

i —
Offline 0. I RUN —E
Mo Forces b, :: (e @ :
No Edits = - ﬁ’g |
Fedurdansy B0 ll 1)

= Contraller My_Project
: Contraller Tags
3 Controller Fault Handler
3 Powerp Handler
-3 Tasks
Bl @ MainT agk
% MainProgram
3 Unscheduled Programs
=-E3 Motion Groups
L3 Ungrouped Axes
[ Trends
=-E3 Data Types
L UserDefined
Cﬂ Stings
Ly Predsfined
L Module-Defined
=3 140 Configuration

A.Right-click on the local

I | e e
1756-CNB(R) module. cut Chiex
Copy Chil+C

. Easte [Cirl !
B. Click New Module. - i Bl
Cross Reference Chil+E
Properties
Select Module Type
Type: IT FT1-ACN15
C. Select the 1771-ACN(R)15 1 15 ¢
d I 1771-ACHA1S 1771 ControlMet Adapter, Redundant Media
moaule. 1784.PCICS 4 1784 ContraNet PO Scarvier
1784-PCICS/E 1784 ContralMet PCI S canner
. 1784-PETCS 44 1784 PCI ContralMet Scanner
D. Click OK. 1735.PLC5C Contrallet PLCS
1788-CH2DN 1788 ControlMet to DeviceMet Linking Device
[1788-CHCAA 1788 ControlMet Bridge, Coax Media
1788-CHCR A4 1788 ControlMet Bridge, Redundant Coax Media
1788-CNF /A 1788 ControlMet Bridge, Fiber Media
1788-CHFR /4 1788 ControlMet Bridge, Redundant Fiber Media
1734-ACM15/C 17534 ControlM et Adapter
1734-ACHR15/C 17534 ControlMet Adapter, Redundant Media
1797-ACHR15/C 1757 ControlMet Adapter, Redundant Media ;I
7~ Sho
Vendor: |41 7] ¥ Other ¥ Speciallyi/n | SelectAl |
¥ Anzlog W Digital ¥ Communication [ Mation [ Controller Clear all |
ak. I Cancel | Help |
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A. Name the module.

B. Select a Comm Format. For more

information on choosing a Comm Forma

see section Communication Format.

C. Select the module’s Revision level.

2. Configure the 1771-ACN(R)15 module.

Module Properties - Local_ControlNet_module (1771-ACN15 2.1)
Type: 1771-ACN15 1771 ControlNet Adapter
W‘Allen-&ad@ E. Select the module’s node
Names S |Femote_1771_sdopter Nt [ number on ControlNet.
Description: =l mputsize 18 0 (ebi
t,\‘ ol owewses 5 =] st F. Select the Input Size.
=

Corm Format: IHack Optimization

F 1 _:I Electanic £ Compatible Module 'I

G. Select the Output Size.

H. Click Next.
D. SelecF an Elec_tronlc Keymg_ level. qu Corcd | e | Mews |[TFmhs | Hep
more information on choosing a keying
level, see table Electronic Keying
Options.
Module Properties - Local_ControlNet_module [1771-ACN15 2.1)
I. Set the RPI rate. Pt PacketnteraHRE I Z10=]ms  (20- 32000 ms)
The RPI must be equal to or greater than [ i
the NUT Thls parameter Only app'ies |f Major Fault On Contraller IF Connection Fails % hile in Bun Mode
the module uses one of the Rack ocklz Faul
Optimized communication formats.
J. Inhibit the module, if necessary.
Initially, do you Then
want tl}]le moﬁule to Cancel | < Back I MNext > I Finish »> | Help |
communicate with
the controller? S
VoS Toave tho box K. Determine if you want a major fault on the controller if L. Click Finish.
unchecked the connection to the PanelView fails in Run Mode.
No Check the If You Want The Then
box® Controller To

@ When you test this portion of the system,

clear the check box.

fault (major fault) Select the check box

Leave the check box
unchecked®

continue operating

@ Monitor the connection using ladder logic.

Publication CNET-UMOO01C-EN-P - November 2005



D-4 Control 1771 1/0 Over ControlNet

Read or Write Data To or
From a Block Transfer
Module Via a Message
Instruction

Use this procedure to transfer data to or from a module that requires block
transfers. Use an INT buffer in the message and move the data into or out of
the buffer as needed because DINTS can increase the program scan.

Read Data From a Block Transfer Module

1. To read data from a block transfer module, enter the following rung of

ladder logic:

Reads 16-bit integers (INTs) from the module and stores them in int_buffer_read. (Only include the msg_write.EN tag and associated instruction if
you also send a block transfer write message to the same module.)

msg_Tregd.EN msg_write.EN

mls
1/ 1/
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MSG

Type - Block Transfer Read
msg_read [...| —<DN>—

Message Control

—CEN

—CER>—

This table describes the tags used in this message

Table D.1 Tag Description

Tag Name: Description:

Data Type:

Scope:

msg_read block transfer
read message

MESSAGE

(controller)

name_of _controller
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Configure the Message

1. In the MSG instruction, click [..].

2. Configure the message as shown below.

A. Select a Block Transfer Read message type.

B. Select the number of elements to read. In
this case, the number of elements is the
number of INTS to read.

C. Select the tag to hold the data that is read.

D. Use the Browse button to select a path for
the message. To use this method, you must
make sure the remote 1771 adapter was
added to your project’s 1/0 configuration.

E. Select ControlNet.

F. Cache the connection if 16 or fewer devices
require the block transfer instructions.

If more than 16 devices require the block

transfer instructions, determine whether

this message is for one of the 16 devices

that require the most frequent updates and

follow the guidelines below:

o |f the device for this message is among the

16 requiring most frequent updates,
cache the connection.

e If not, do not cache the connection, leave
the box unchecked.

For more information on caching
connections, see section Guidelines for
Caching Message Connections.

G. Set the physical slot location in the
1771 chassis.

Meszage Configuration - meg_read
CU”ﬁQU'atiUHI Commurication| Tag |
HessageFype: ”Elock Transfer Read =l
Nurmber OF 25 [16-bit Integers)
Diestination Element:  |int_bufter_read.Data LI Mew Tag.. |

() Enable O Enable “aiting ) Start ) Done Done Length: 0
 Eror Code: Extended Eror Cods: [ Timed Out €
Errar Path:
Errar Text:

o |

Cancel | Lol I Help

Message Configuration - msg_read
sgiguration Enmmum:atlnnl Tag |
Path: |F\emolej 771_adapter Browsze..
Remate_1771_adapter
todule Addr
RO Charne [& ¥ Flama [T e [
i+ ControlNet Eifeilje a 3: Slat: 1 3:
¥ Eommesterh P ¥ Cache Cornections— +
) Enable 3 Enabls Waiting ) Start Done Done Length: 0
2 Error Code: Extended Ermor Code: ™ Timed Out €
Enror Path:
Enmor Test:
Cancel | Lol | Help
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Write Configuration or Output Data To a Block Transfer Module

1. To read data from a block transfer module, enter the following rung of
ladder logic:

The MSG instruction sends the data in int_buffer_write to the module.

meg_read.EN  mag_write EM bS5
0 34/ E 3/ E Type - Block Transfer Wiite —F
Meszage Contral meg_wite [T F—DM—
—<ER—
This table describes the tags used in this message
Table D.2 Tag Descriptions
Tag Name Description Data Type Scope
msg_write block transfer | MESSAGE name_of controller
write message (controller)
to the same
module
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Configure the Message

1. In the MSG instruction, click [..].

2. Configure the message as shown below.

A. Select a Block Transfer Write message type.

B. Select the tag where the data is written
from; the tag should be INT.

C. Select the number of elements to write.

D. Use the Browse button to select a path for
the message. To use this method, you must
make sure the remote 1771 adapter was
added to your project’s 1/0 configuration.

E. Select ControlNet.

F. Cache the connection if 16 or fewer devices
require the block transfer instructions.

If more than 16 devices require the block

transfer instructions, determine whether

this message is for one of the 16 devices

that require the most frequent updates and

follow the guidelines below:

o |f the device for this message is among the

16 requiring most frequent updates,
cache the connection.

e |f not, do not cache the connection, leave
the box unchecked.

For more information on caching
connections, see section Guidelines for
Caching Message Connections.

G. Set the physical slot location in the
1771 chassis.

Meszage Configuration - meg_write

CU”ﬁQU'atiUHI Cummumicationl Tag |

MessageTope: .'—Elock Trangfer ‘wite j

Source Elemey int_buffer_write

Mumber OF Elements:

[16-bit Integers]

() Enable O Enable “aiting ) Start ) Done

 Eror Code:
Errar Path:
Errar Text:

o |

Extended Eror Cods:

Done Length: O
I™ Timed Out €

Cancel | Lol I Help

Message Configuration - msg_write

segiquration Enmmum:atlnnl Taa |

Path: |F\emolej F71_adapter
Remate_1771_adapter

Browsze..

todule Addr
 RID LEhanmel: I = fHErk: 3: [l
" ControlNet \Eifetjes E Slat: ~

= o
¥ o

> W Cache Connections ~ +

) Enable 3 Enabls Waiting ) Start

2 Error Code: Extended Ermor Code: ™ Timed Out €
Emar Path:
Emar Text:
Cancel | Lol | Help

Done Length: O
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Address |/0 To monitor or control discrete 1771 1/O devices, assign the tag name of the
device to an instruction in your logic:

e For step-by-step instructions on how to enter logic and tag names, refer
to the Logix5000 Controllers Common Procedures, publication

1756-PMO01.

e All the data for I/O modules is at the controller scope. As you assign
addresses, click Controller Scoped Tags to see the I/O tags.

e Use the following table to select the address of an I/O device:

For a Digital Device | Use This Address
name:type.Data[group]-bit
Where Is
name the name of the remote 1/0 adapter, such as the
user-defined remote_1771_adapter in the previous
examples
o Use the name for the rack that contains the
module to which this device is wired.
o Use the name from the I/0 configuration folder of
the controller.
type type of device:
If Then
input [
output 0
group group number of the module to which this device is wired
bit point (bit) number to which this device is wired
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EXAMPLE Address a digital device that is wired to a 1771 I/O module
[=] /O Configuration (Controller I/O tree)

[=] [5]1756-CNB(R)/D Local_CNB (local CNB in slot 5)

4 1771-ACN Remote_1771
(Remote_1771_adapter is the name

assigned to the adapter)
Input Device
Adapter Module for Node Number 4 gfo(l)lp 2
it

‘ Remote_1771:1.Data[2].0

1 1L

1 C J L
1 C 42435
1 C

Publication CNET-UMOO01C-EN-P - November 2005



D-10 Control 1771 1/0 Over ControlNet

Notes:
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